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FOREWORD

During CNFA’s eight years of work in Moldova, with mainly
USAID financed projects, we have focused our technical
assistance towards enterprise development. This strategy
has proven extremely successful in leading to the creation
of new businesses, growth in jobs, and higher incomes,
and has further served as the catalyst for generating
significant private investment, both foreign and domestic.
Projects with value-added handling, storage and processing
have been especially effective in creating demand at the
farm level for high-quality produce and providing a cash-
market for farmers.

By promoting economic freedom and public-private sector
development, CNFA and its partners are making major
contributions to the transformation that must occur to
bring about lasting change and sustained economic
growth in Moldova.

In November 2002, USAID conducted a mid term
evaluation of the PFCP (Private Farmer Commercialization
Program) at CNFA. Positive results led to a confirmation
of efforts to do a Competitiveness Study.

After a decade of decline, Moldovan agriculture is now
beginning to show some signs of improvement - a growth
of 6% was registered in 2001 and 3% in 2002 for the
sector. 2003 agricultural production estimates indicate a
14% decrease from the prior year; however, this is largely
due to the weather-related complete failure of the year’s
cereal crops. Factoring out the effect of the wheat and
barley crop, 2003 also shows positive growth. Moldova
and the surrounding markets have finally recovered from
the 1998 financial crisis and there is reason for some
optimism. We believe this is an opportune time for a
detailed study of how the competitiveness of high-value
Moldovan agriculture, and particularly its export potential,
can be improved.

The study seeks to benchmark Moldova’s current
international position in the high-value agriculture
markets, evaluate future opportunities, identify constraints
and make recommendations. CNFA believes that the HVA
sector is extremely important and its development is
essential to the transformation of agriculture in Moldova.
By charting a proper course for the Moldovan government,
donors and perhaps most importantly, local entrepreneurs,
this study can provide a long-term strategy for high
growth in the HVA agricultural sector. Economic growth,
trade and especially greater exports will result in expanded
job opportunities, increased incomes and improved
standards of living throughout Moldova.

Rod Beason
CNFA-Moldova Country Director



4

This publication was funded by the Private Farmer
Commercialization Program for Moldova, which is
being implemented by CNFA, under cooperative
agreement with USAID.

CNFA is a non-profit, international development
organization dedicated to stimulating economic
growth and policy reform in the world’s transitional
economies. It was founded on the belief that global
economic growth is critical to future stability and that
private enterprise is the most potent and sustainable
engine of development.



5

ACKNOWLEDGEMENTS

We would like to thank the CNFA professional local
staff for their cooperation and assistance in carrying
out this study. Their hands-on experience and know-
how in developing and implementing effective
strategies for increasing Moldovan HVA exports have
been of great value to our work. We would also like
to thank Dr. Sergiu Botezatu, USAID Moldova, for his
valuable comments and guidance during the
elaboration of the study. In addition, we would like
to thank the Republican Union of Agricultural
Producers of Moldova, especially Mr. Bulgari, UAP
President, and Mr. Bumacov, UAP Vice-President, for
their contributions to the study.

This publication was made possible through support provided by the
USAID Mission to Ukraine, Belarus and Moldova, U.S. Agency for
International Development, under the terms of Award No. 121-A-
00-01-00002. The opinions expressed herein are those of the authors
and do not necessarily reflect the views of the U.S. Agency for
International Development.

Agribusiness Specialist

Agribusiness Specialist

Agricultural Economist

Financial Analyst

Food Equipment Engineer

Marketing Specialist

Marketing Specialist

Food Marketing Specialist

CNFA-Moldova Country Director

CNFA Program Manager

Agro-food Processing and Marketing Specialist

Vincent Morabito

Greg Vaut

Felicia Izman

Oleg Galbur

Iurie Calin

Valentina Chitoraga

Galina Lyashenko

Lilia Adamicka

Rod Beason

Patrick Norrell

Liliana Cazacu

STUDY TEAM



6

TABLE OF CONTENTS

ABBREVIATIONS AND ACRONYMS .................................................................................................8

INTRODUCTION ................................................................................................................................10

EXECUTIVE SUMMARY .....................................................................................................................12

A. GENERAL OVERVIEW OF MOLDOVA’S ECONOMY ............................................................19

1. Country Background .......................................................................................................... 20
2. Recent Economic Developments .........................................................................................20
3. National Platform for Competitiveness ...............................................................................21

3.1.  Resource Endowment ........................................................................................21
3.2.  Progress in Economic Reform .............................................................................22

B. HIGH VALUE AGRICULTURE IN THE MOLDOVAN ECONOMY:
PAST, PRESENT AND POTENTIAL.............................................................................................25

1. Agriculture Sector Overview ...............................................................................................26
2. Definition of HVA sector .....................................................................................................28
3. HVA in the Moldovan Economy: Past and Present...............................................................30

3.1.  HVA Production Trends.......................................................................................30
3.2.  Major Constraints in Agriculture .........................................................................33
3.3.  Assessment of Moldova’s HVA Comparative Advantage .....................................35

4. Moldovan HVA Sector Potential ..........................................................................................41

C. HIGH VALUE AGRICULTURE IN MOLDOVAN EXPORTS:
MARKETS AND CONSTRAINTS ............................................................................................45

1. Past, Present and Future Markets For Moldovan HVA Exports .............................................46
1.1.  General Overview of Moldovan Agro-food Trade ...............................................46
1.2.  Evolution of Moldovan HVA Exports ...................................................................47
1.3.  Assessment of Comparative Advantage of Moldovan HVA Exports .....................50

2. Legal, Regulatory and Policy Framework for Agro-food Exports: Constraint Identification ....54
2.1.  Legal Framework for External Trade Regulation .................................................54
2.2.  Main Actors and Objectives of Agricultural and Trade Policy ...............................55
2.3.  Evolution of Agricultural Trade Policy .................................................................56
2.4. Status of Moldova’s Trade Agreements ...............................................................58
2.5. External Barriers to Trade ....................................................................................59
2.6. Summary of Internal, Regulatory and Policy Constraints .....................................61
2.7. Recommended Actions........................................................................................63

3. Technical Constraints to HVA Export Growth ......................................................................65

4. Business Practice Constraints to Growth of HVA Exports ....................................................78

D. CONCLUSIONS AND RECOMMENDATIONS........................................................................87

E. CASE STUDY ANALYSIS OF SELECTED EXPORT OPPORTUNITIES ....................................99

Introduction............................................................................................................................100

1. Case Study Selection ...........................................................................................................104



7

2. Summary Case Study Analysis .............................................................................................105
2.1. Case Study 1 – Frozen Fruits and Vegetables Business Plan ..................................111
2.2. Case Study 2 – Fresh Fruits and Vegetables Business Plan ....................................179
2.3. Case Study 3 – Dried Fruits and Vegetables Business Plan ....................................255
2.4. Case Study 4 – Pickled Fruits and Vegetables Business Plan .................................317

ANNEXES ........................................................................................................................ ...........379

Annex 1. Evolution of World Imports of Fruits and Vegetables, 1993-2001 ..............................380

Annex 2. Major Donor Projects in Agriculture By Area Of Involvement ......................................381

Annex 3. Revenues, Variable Costs And Gross Profits Of Two Groups Of Private Farmers
(Low-Input And High-Input Farmers) From HVA Crops (Farm Survey Data, 2000) .......383

Annex 4. Moldova’s HVA Exports By Groups Of Countries, 1998 and 2002 ..............................385

Annex 5. Moldova’s 2003 Customs Duties for HVA Imports ......................................................387

Annex 6. 2003 Customs Duties for Moldovan HVA Products By Groups Of Countries ...............388

Annex 7. Russian Market Overview for Frozen Fruits and Vegetables .........................................395

Annex 8. Russian Market Overview for Fresh Fruits and Vegetables ...........................................435

Annex 9. Russian Market Overview for Dried Fruits and Vegetables ...........................................465

Annex 10. Russian Market Overview for Pickled Fruits and Vegetables ........................................489



8
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JICA Japanese International Cooperation Agency

JSC Joint Stock Company
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ME Middle East

MOA Ministry of Agriculture and Food

MOE Ministry of Economy
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NBM National Bank of Moldova
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NGO Non-Governmental Organization

PCA Partnership and Cooperation Agreement

PFAP Private Farmers Assistance Program

PFCP Private Farmer Commercialization Program

PO Producer Organization

RCA Revealed Comparative Advantage

RDC Rural Development Center

RFC Rural Finance Corporation

RISP Rural Investment and Services Project

SCAs Saving and Credit Associations

SDR Special Drawing Rights

SDS State Department of Statistics

SEEC South East European Countries

SME Small and Medium Enterprises

SPSEE Stability Pact for South Eastern Europe

TACIS Technical Assistance to CIS
TIR International Road Transport

FAO Food and Agricultural Organization of the United Nations

UNCTAD United Nations Conference on Trade and Development

UniAgroProtect Union of Agricultural Producers Associations of Moldova (UAP)

USAID United States Agency for International Development

USD USA Currency (Dollar)

USSR Union of Soviet Socialist Republics

VAT Value Added Tax

WB The World Bank

WTO World Trade Organization

Currency
1 USD = 13.573 MDL (annual average 2002)

Throughout this study, calculations are made in US Dollars ($) unless otherwise noted.
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INTRODUCTION

The major objective of the study is to provide an
overview of the Moldovan High Value Agriculture
(HVA) sector that will be useful to investors,
producers, traders, donors and government officials
alike, enabling concrete actions to be taken toward
significantly increasing HVA exports.

Moldova has several major competitive advantages
for developing high value agricultural exports:
favorable climatic conditions, high quality soil, land
suitable for irrigation and access to abundant water
resources, as well as proximity to major foreign
markets whose demand for these products is
dramatically growing.

The focus of this study is fruits and vegetables and
their value added derivatives. Moldovan horticultural
crops represent the vast majority of the HVA
production sector. These crops have historically, as well
as presently, registered higher revenues and gross
profits per hectare (on average three times greater)
as compared to other major crops cultivated in
Moldova, such as cereals, sunflower and sugar beets.

This document can be used as a comprehensive
reference manual and tool for an investor, as it
incorporates market analysis and strategy, a political
and economic overview and agronomic data,
together with detailed investment and factory
processing scenarios.

An important objective of the study is to show a
potential investor that a viable and profitable business
can be established, with a small-scale investment, for
the four product groups detailed later in the case
studies section. This represents a manageable market
entry strategy, providing a very attractive return on
investment. There are, however, some constraints
related to this and several other significant agricultural
products have not been included.

Wine and tobacco have been excluded since both have
health, social and political issues attached which could
obscure and complicate the investment strategy
described in this study. Livestock and livestock products
are not considered HVA for the purposes of this study
due to the current subsistence nature of domestic
livestock production, the high cost of production, low
domestic prices and existing trade barriers limiting
exports of these products. Finally various niche sectors -
organic produce, essential oils and honey – have also
not been included, as they are not economically
significant.

The study begins with a general overview of the
Moldovan economy. Section A contains background
information regarding Moldova, a brief account of
recent economic developments, and a discussion of
Moldova’s platform for competitiveness, including its
resources, progress in reforming the economy,
developing a legal framework to support a market
economy, adopting macroeconomic policies to
stabilize growth and privatizing state run enterprises
to promote economic growth.

Section B of the study emphasizes the importance
of the HVA sector and assesses its past, present and
future role in the growth of the Moldovan economy.
An evaluation of Moldovan HVA competitive and
comparative advantage is presented based on a set
of factors: international market demand, macro-
economic and sector policies, natural resources and
human capital, infrastructure development and
marketing issues.

HVA exports are treated in detail in Section C, along
with an assessment of Moldovan HVA export
performance on the world markets. The discussion
then focuses on export constraints, including trade
policy constraints, the legal and regulatory
environment, internal technical constraints and key
business practice constraints. Specific recommen-
dations are made to overcome these constraints in
order to facilitate the export growth of HVA. These
recommendations are addressed to three groups: the
Moldovan Government, donors and the business
community.

Section D contains a comprehensive discussion of
constraints that impede the development of the HVA
sector, including regulatory, technical and business
practice constraints. A set of recommendations has
been assembled from the various sections of the study
to highlight opportunities for improvement.

Section E of the study identifies and prioritizes specific
export opportunities based on current or potential
agricultural production, export market potential,
comparative advantages and other relevant criteria.
The four selected export opportunities - fresh, dried,
frozen and pickled fruits and vegetables - are the
specific and illustrative targets of the study. At present,
the primary target market for these products is Russia.
However, it is not the intention of this study to exclude
or discourage exploration of other potential markets,
such as the Middle East, EU, Central and Eastern
Europe or the US. Rather, the study is intended to be
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a practical document, providing useful information
and analysis on the most promising export
opportunities currently available. Detailed business
plans for each of these export opportunities have been
compiled on this premise. Based on these, the study
evaluates Moldova’s comparative and competitive
advantages, identifies competitors in specific markets
and suggests strategies or actions that must be
undertaken by exporters in order to compete
effectively for market entry or to increase volumes in
the target markets.
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EXECUTIVE SUMMARY

This study clearly demonstrates the dramatic potential
of High Value Agriculture (HVA) to the Moldovan
economy in general. Moldova’s HVA exports currently
total approximately $65 million annually1. In today’s
market prices, an efficient processing industry that
would be able to process and export 1985 level
volumes would contribute $1 billion2  of HVA exports.
In addition, there would be increased annual tax
revenues to the government of $50 million.

A prerequisite for the development of Moldovan HVA
is the facilitation of investment in the sector. To this
end, the Government of Moldova (GOM) can certainly
do much to improve the investment environment and
the conditions for export. The business community,
both local and foreign, will be the driving force to
lead HVA sector growth, through real and significant
investments, but the proper political environment for
their operation must be in place and this is the primary
responsibility of the GOM. Though lacking significant
financial mechanisms to bring about change, the
GOM should at least offer clear and consistent policy
support to investors in order to encourage private
investment in the sector.

1 Excluding wine, which accounts for $171 million.
2 Throughout the study, $ refers to USD.
3 COMECON – Council for Mutual Economic Assistance.

Private Sector is the Engine
Kevin Murphy, CEO, J.E. Austin: “The new model for
competitiveness is growth in productivity generated by
private sector companies. At the end of the day the
Government can create a platform, but it is up to real
companies and real industries competing on the market
place to deliver growth and productivity.”

Source: Excerpts from the USAID Training Workshop on
Competitiveness, October 11-16, 2003, Cairo (Egypt)

Moldovan HVA Trends from 1985 to present

In 1985 Moldova produced, processed and marketed
3.3 million metric tons of HVA products. In 2002 this
number declined by almost 50%. In this same time
period, HVA yields per hectare declined even more,
by three to four times. As a result, Moldovan exports
of fresh fruits and vegetables to Russia declined from
200,000 tons in 1985 to only 43,000 tons in 2002, a
volume that accounts for 1% of Russia’s fresh fruit
and vegetable imports.

The dramatic reduction in productivity was due to
the ravages of a transitioning economy, economic and
political instability, the dismantling of COMECON3  and
the resulting loss of markets, demonetization, a civil
war, the collapse of the Russian banking system, and
the absence of new investments in the sector.

Nearly ten years of economic decline has led to the
current situation:

• Half the orchards and vineyards are not
productive today;

• Only 7% of the previously irrigated land is
currently irrigated;

• Fertilizer and pesticide usage has declined by 8
times;

• Tractor numbers have decreased by almost half
and those remaining now average 8-9 years old;

• Capacity of HVA storage has been severely
reduced;

• Virtually the entire processing industry is being
utilized significantly below capacity;

• There are insufficient numbers of capable and
qualified managers, both at farmer and
manufacturing levels.

Moldovan Comparative Advantage in HVA
Production

Moldova’s traditional reputation as a low cost
producer of HVA crops is currently questionable due
to the reduced HVA yields registered over the last
decade. However, Moldova’s 1985 yields in fruits and
vegetables were higher than the current yields in
Romania and Bulgaria. Thus, if irrigation levels and
technology were to be restored, especially since inputs
are increasingly available, then there is every reason
to believe that Moldova could be a very competitive
low cost producer of HVA crops.

Donors supporting Moldova’s economic development
would do well to focus their resources, both
investments and technical assistance, on supporting
the Moldovan HVA production and distribution
system, through assistance to the fruit and vegetable
processing industry (including introduction of modern
technology), helping to create a proper marketing
infrastructure and encouraging the HVA production
sector. The downstream processing industry is viewed
as the driver of the recovery and growth of HVA
production leading to enhanced HVA exports from
Moldova.
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Moldovan Comparative Advantage in HVA
Exports

Moldova exhibits a very high specialization in the fruit
and vegetable export sector: high values of the
Revealed Comparative Advantage4  indicator rank
Moldova among the top ten countries in the world
specialized in fruit and vegetable exports. Moldova
has yet to successfully take advantage of this
opportunity. Some Moldovan export categories, such
as fresh, dried, frozen and pickled vegetables, have
succeeded in achieving the status of ‘winners in
growing markets’. The position of fresh or dried fruits
and nuts is still unclear, but the movement towards
the ‘winners in declining markets’ quadrant is certainly
a good sign. Moldovan juice exports, in spite of their
high revealed comparative advantage, currently
exhibit the most problematic position of ‘losers in
declining markets’ partly due to the rapid growth of
Chinese apple juice concentrate exports to Europe.

Investment required

Estimates indicate that a minimum investment of $2
billion is needed to return Moldovan agriculture to
optimal HVA production:

• $600 million for the rehabilitation of orchards5

• $700 million for the rehabilitation of vineyards5

• $125 million for irrigation rehabilitation5

• $60 million of annual current capital to make
the move from low-input to high-input pro-
duction of selected HVA crops6

• $600 million for value added infrastructure
investment, including storage, packing and
processing7

4 Compares the relative growth of Moldovan exports to growth in
world imports for a given category of HVA products. For a full
discussion of this area, see Section C1.

5 Source: Ministry of Agriculture and Food.
6 Source: Farm Survey 2000.
7 This study assumes that to reach the 1985 levels of production,

investment of approximately $600,000 must be made in 1,000
HVA processing enterprises. This is described in further detail in
section E of this study.

8 During year 4 of operations.

It is a primary conclusion of this study that a
healthy and vibrant processing sector will
function in the long term as the source of
these funds ,  and act as the l ink between
farmers and export markets. The processing
sector should therefore drive HVA growth and
encourage growers to increase returns and
investments by creating a high and rewarding
demand for their produce. By adding value to
the primary HVA crops, producing and exporting
internationally competit ive HVA goods, the
sector will contribute to an improved balance
of payments, leading to sustainable broad-based
economic growth.

The study therefore identifies and profiles four
prototype investment opportunities that would
contribute rapidly and directly to stimulating the
growth of the Moldovan HVA export sector. It
provides case study analysis and specific action plans
for the design and implementation of four HVA
business activities: “Newco Frozen”, “Newco
Dried”, “Newco Fresh” and “Newco Pickled”.
These business plans are based on an assessment
of real world technical, market, operating and
financial conditions for each business. The business
plans demonstrate that real, achievable, stable and
resilient businesses can be built in each of these
four key sectors:
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They extensively analyze:

• Target export markets (typically Russia), including
product pricing expectations, market conditions,
sales and distribution, and the establishment of
a market strategy;

• Raw material supply conditions (including timing
and projected costs) and the development of a
raw material supply strategy;

• An investment plan, including process
technology, infrastructure and factory design;

• A detailed financial analysis of the full business
model, with pro-forma profit and loss, cash flow,
and balance sheet projections, based on a specific
set of operating and financial assumptions;

• A sensitivity analysis of the projected financial
results to determine the breakeven point of each
business and the proposed business models’
vulnerabilities to changes in key economic
assumptions (raw material costs, product pricing,
and operating costs).

The business plans clearly show the significant
economic returns that are achievable if the four
operations are successfully implemented in Moldova.
Thus, finding a way to turn these case studies into
functioning businesses and replicating them in
sufficiently large numbers represents the challenge
today.

Target market

There are good reasons to believe that the CIS,
primarily Russia, will remain Moldova’s major HVA
export destination in the foreseeable future. Even
though Moldova’s officially declared strategy is toward
European integration, the high entry barriers to EU
agricultural markets (including high customs tariffs,
the protectionist agriculture policy and subsidies that
discriminate against outside imports of agro-food
products), coupled with high import produce quality
requirements will continue to prevent, at least in the
short term, significant access of Moldovan HVA exports
to Western markets. The CEE countries will also tend
to adopt protectionist policies under pressure from
both existing and candidate countries of the EU. In
addition, there are a number of factors contributing
to a long term CIS orientation of Moldovan agro-
food exports, including HVA exports. These are:

• The large size of the CIS markets and the growing
demand for HVA products on those markets,
particularly the Russian market;

• A familiar business environment which allows for
a relatively simple establishment of partnerships
and trading relations;

• The existence of a market niche for Moldovan
HVA exports due to product quality and
consistency across the CIS;

• Price competitiveness of Moldovan HVA products
owing to free trade agreements within the CIS
countries;

• A previously positive consumer image of
Moldovan fruit and vegetable produce on those
markets that can be recaptured.

It should be noted, however, that the Russian market,
like most developing markets, also has risk factors
including currency instability, lack of transparency in
business and a volatile legislative and regulatory
environment. While this study has not focused on
other potential niche markets, such as CEE, USA, ME,
and others because the potential volume of sales on
those markets in the near-term is low, it is undoubtedly
advisable for a country like Moldova to seek to diversify
its export markets and these markets may offer future
opportunities, particularly if Moldova becomes an EU
associate member.

Benefits from HVA development

Under today’s market conditions and with an efficient
processing industry, if Moldova returned to its 1985
fruit and vegetable production level, with a crop mix
that matches today’s market demands,9  it would
result in significant income to Moldovan farmers,
Moldovan processors, and to the Moldovan treasury.
The additional 1.5 million tons of fruits and vegetables
could generate annually:

• $200 million in additional gross farm income
• $1100 million in increased hard currency exports
• $210 million in net profits to the processing

industry
• $50 million in additional income tax and VAT

revenues to the government treasury

The additional indirect spillover effects to the broader
economy are also significant. The substantial inflow
of hard currency will not only lead to increases in
farm income, industry profits, and government tax
revenues, but also inject roughly $505 million into
the economy as a whole for other goods and services.

This represents a more than acceptable payback for
the GOM’s commitment and for the donor and
private sector investments needed to make this
growth possible.

9 Clearly a different crop mix and different varieties from those
produced in 1985.
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Sources of HVA Investment

Recovery of the HVA sector will be private sector
driven. Therefore, any strategy must have at its core
the assumption that the economic resources necessary
will not be forthcoming from either the GOM or the
international donor community.

However, the Government of Moldova does have a
role in spite of the fact that it has virtually no budgetary
resources available to address the investment
constraints listed. It has within its power the ability to
create an investment friendly environment so that both
domestic and foreign investors would be encouraged
to provide the capital required for these investments.
This includes the need for an unwavering commitment
by the GOM to make the policy, legal and regulatory
changes needed by the HVA sector for its future
prosperity. The Government should be a leader in joint
efforts with donors and the business community to
form a task force for the resolution of these problems
and maintain an open and continuous dialogue with
all the parties.

The business community has the primary role of
financial risk taker. However, the potential rewards
of up to a half billion dollars in net profits should
stimulate both local and foreign investment. In order
to earn these revenues and reduce risks, the business
community must organize itself so as to communicate
its needs to the Government and to donors. This
critical dialogue is essential so that the Government
will not only understand the obstacles faced by the
sector, but is also helped in developing solutions to
remove these impediments.

Donors have some resources at their disposal for direct
investment and technical assistance to the sector.
However, if all donor assistance available today to
Moldova were combined, it would fall far short of
the amount necessary to carry out the restructuring
of the HVA sector. In recent years USAID and other
donors have provided matching grants and technical
assistance to private sector entities to develop the HVA
processing sector10. Such grants and technical
assistance have enabled the renovation of numerous
cold storage facilities and drying plants, which are
now successfully operating. These types of donor
financed activities, whether through grants or credits,
need to continue and increase in number. Each time
a new or renovated HVA processing facility is put into
operation, private risk capital is mobilized and
successful business examples result. Experience
indicates that, based on these successful examples,
further private sector investments have taken place
without major donor assistance.

Donors should seriously consider facilitating the
creation of a network of small-scale plants throughout
Moldova, such as the four processing activities
presented in this study. This process has already begun
but needs to demonstrate sustainable economic
viability before it will act as an effective catalyst to
stimulate foreign direct investment. In addition, the
implementation will require technical assistance in
plant operations, implementation of quality assurance
programs, and improved methods for marketing,
branding and technology transfer.

Donors can and should make investments in grants
and technical assistance in irrigation and orchard and
vineyard rehabilitation. While these initiatives might
be small in relation to the total demand, if linked to
the processing and marketing of HVA, they further
demonstrate the value of a revitalized HVA sector.
Such successful demonstrations on an integrated basis
encourage further risk taking and investment. In
addition to grants, technical assistance in many areas
will be required in order to promote HVA growth-
enhancing activities, such as farmers’ association
development and technology transfer.

The case for revitalization of the HVA sector has
been made. The Government should see the
enormous payback that the country will receive if this
sector is given the attention it needs and deserves.
Donors should focus their valuable resources on critical
interventions to speed up the recovery process which,
when completed, can substantially improve Moldova’s
present socio-economic situation. The Moldovan
business community, entrepreneurs and financial
managers should see that the gain far outweighs the
risk and they should continue to expand their activities
in this sector.

A number of countries have dramatically increased
their gross agricultural product (GAP) and export
revenues by adopting as a principal strategy the
production, processing and exporting of high value
agricultural products. For example, Chili, Colombia,
Kenya, Israel and Turkey revitalized their agricultural
sectors through focusing Government policy initiatives
and private investments in their HVA sector11. These
countries managed to succeed despite starting from
an essentially zero base of experience. The case of

10 The first controlled atmosphere (CA) cold storage facility exporting
fresh apples and the first individual quick freezing plant were
constructed in Moldova with USAID grants and technical assistance.

11 More detailed information and analysis on the “success stories”
can be found in the World Bank Discussion Paper “Exporting
High-Value Food Commodities, Success stories from developing
countries” by St. Jaffee, 1992.
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Moldova is different, as the country traditionally was
a major HVA producer, processor and exporter and
had a market for this production in the past.
Therefore, the strategy the study suggests is not
initiating a new activity, but rehabilitating a traditional
one by incorporating new skills required by the latest
market demand trends.

There is a compelling argument that the GOM, donors
and the private sector should implement the
recommendations of this study, thus significantly
accelerating growth in the agricultural sector and
helping eliminate criticism of the reform process and
possible recidivism by policymakers, political leaders
and government officials who would try to look in
the past for solutions to the future.
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20 Section A

1. COUNTRY BACKGROUND

Moldova covers a total area of 33,700 sq km. Rolling
hills dominate the landscape and rivers and ravines
run from north to south. Around three quarters of
the land area is under cultivation. The climate is
continental and rainfall is irregular, making the
country prone to drought, particularly in the south,
which tends to have a relatively low level of rainfall.

Agriculture is the largest sector of Moldovan economy,
employing nearly half of labor force, contributing to
20-25% of GDP and generating nearly two-thirds of
total exports (together with the food and drinks
industry). Industry is the second largest economic
sector accounting for another 20% of GDP, half of
which is generated by the agro-processing industry.

The political landscape is dominated by Transnistria,
a breakaway region east of the Dneistr River, bordering
Ukraine. Though unrecognized internationally as a
sovereign state, ethnic Russians have controlled the
separatist region since a short civil war ended in 1992.
Transnistria has not undertaken the reforms Moldova
has and maintains its own government, border
controls and passport regime. It continues to run its
own affairs and has not yet agreed on its status with
the Moldovan Government.

With an estimated population of 4.3 million (including
Transnistria) at the beginning of 2003, Moldova ranks
as the second smallest of the CIS members after
Armenia. Population density, however, is the highest
in the former Soviet Union, at just under 130 per sq
km. A substantial proportion of the population,
estimated at between 12% and 30%, has emigrated
to work abroad, but the true extent will not be known
until Moldova has the resources to conduct a census.

As Moldova is a landlocked country1 , its international
trade depends heavily on railway and road networks.
The railway network includes 1,140 km of tracks and
is the principal means of transporting cargo. Most
local transport and 80% of passenger travel occurs
on the country’s 9,200 km of roads. The two major
rivers, Dneistr and Prut, are used for the transport of
local goods. Air traffic is served by two domestic
airlines: the state carrier Air Moldova and Moldovan
Airlines, as well as international carriers.

1 Although de jure Moldova has access to the Danube river through
the Giurgiulesti port, in fact the port is non-functioning, no trade
of any kind occurs there as there are no facilities currently available
to load / unload cargo.

2. RECENT ECONOMIC DEVELOPMENTS

Moldova experienced a severe economic collapse
following the break-up of the Soviet Union. The
economy contracted every year between 1992 and
1999, with the sole exception of 1997, when the
agricultural sector benefited from favorable weather
conditions. Even following three years of economic
recovery between 2000 and 2002, cumulative output
is still down by almost 60% since 1991. This dismal
record primarily reflects the breakdown of Soviet era
trade and supply links, severe import price shocks
following the liberalization of Russian energy prices,
and the dislocation caused by the breakaway of
Transnistria. As Transnistria is home to the majority
of Moldova’s heavy industry, the secession of the
region left Moldova with an undiversified economy
reliant almost solely on agriculture and food
processing.

Nevertheless, strong import demand in Russia and
improved macroeconomic stability in Moldova
permitted cumulative growth of more than 16%
between 2000 and 2003. Finally, Moldova’s
economy appears to have halted the collapse
experienced in the first post-independence decade
(see also Table 1).

Table 1. Main Economic Indicators, 2002

Source: Economist Intelligence Unit, CountryData

Unemployment in Moldova averaged 6.7% in 2002
(ILO data), down from rates of more than 10%
recorded in the wake of the regional financial crisis.
However, even the ILO data (that report considerably
higher unemployment than the official data) most
probably understate the true level of joblessness, as
they fail to take into account the 10-15% of the
workforce working part-time or that are on unpaid
leave. The land reforms undertaken in the agricultural
sector in the late 1990s resulted in the creation of
many small private farms, which have provided a
buffer for workers displaced from collapsing industries.
Approximately 15% of the active labor force has
migrated to work abroad, which helps to ease
pressure on the domestic job market.

Inflation has remained steady at about 5% for the
last two to three years, but sharply accelerated in 2003
(15% year-end expected inflation), due to unusually
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large month-to-month increases in food prices and a
sharp rise in prices of services. On the whole, if NBM
policy remains relatively sound, this should help to
contain year-end inflation at around 10% in 2004.
This is the EIU forecast that also reflects the
expectation that remittances inflows2  will continue
to prevent a sharp weakening of the Moldovan
currency.

3. NATIONAL PLATFORM FOR
COMPETITIVENESS

The strengths exhibited by a country in fact represent
its opportunities for competitive advantage:
recognizing and exploiting these strengths are key to
economic growth and development. Not only does
Moldova have resources that can be exploited for
economic growth, it has made significant progress in
reforming its economy, developing a legal framework
to support a market economy, adopting macro-
economic policies for stabilization and growth and
reforming the real sector by privatizing to promote
growth.

3.1. RESOURCE ENDOWMENT

Rich Agricultural Resources

Moldova’s agriculture sector has a good reputation,
particularly throughout the former Soviet Union. This
is not surprising given that most of Moldova lies
between two of Eastern Europe’s largest rivers, the
Prut and Dneistr, resulting in some of the highest
quality soils in the region (75% of total agricultural
area of the country is covered by black soils,
“chernozem”). In 2002 agricultural output comprised
21% of GDP, and value added agricultural production
(the agro-processing industry) made up over 50% of
the industrial output.

If Moldova is to become internationally competitive
in the agricultural sector, it must concentrate on
developing capacity along the entire agriculture value
chain. The weakest link in Moldova’s value chain will
determine its competitive position in the international
market. This requires a detailed examination of value
added process and investment at all stages of the
value chain. This starts with ensuring that high quality

2 Moldovans working abroad transferred $256 million to Moldova
during the first nine months of 2003. This figure was $257 million
in 2002, $215 million in 2001, $154 million in 2000 and $90 million
in 1999.

3 Source of information: Moldova 2002: Challenges for
Development, USAID Fiscal Reform Project, Chisinau, 2002.

seeds are available and that soils are well prepared,
and continues through to crop management,
harvesting, transportation, manufacturing, distri-
bution and marketing.

The agricultural sector has the highest comparative
advantage relative to the industry and services sectors.
For example, the capital/output ratio for agriculture
is 2.5 (2.5 MDL of capital is required to produce 1
MDL of output), whereas this figure is 4 for industry
and 5 for the services sector3. It is clear, therefore,
that capital investment in agriculture will generate
the best returns for Moldova, particularly in the
primary stages of the value chain, where land and
labor efficiency can be improved.

Educated Workforce

Education is regarded as an important investment in
Moldova and Moldovans have long valued higher
education. More than 60% of the employed
population aged 25-49 in 2002 had either a
bachelor’s degree from a university or a degree from
a specialized trade school. Also, there is a high
proportion of individuals pursing Master’s and
Doctorate degrees, which are earned through study
in Moldova and abroad, ensuring that Moldovans
maintain close links with international best practices.
Over the period 1995 to 2002 university enrollment
increased by more than 70% to around 95,000.

In addition to education, the strong work ethic
associated with the agricultural sector provides a good
opportunity for Moldova to increase productivity
levels. However, a significant impediment is the current
low level of capital investment. Moldovans work
harder and less efficiently than more developed
countries as a result of a lack of inputs, advanced
technology and machinery. However, once these
investments are made, Moldova will be in a strong
position to increase its capacity and production.

Another opportunity for Moldova is the large number
of citizens working internationally. This pool of labor
has been developing skills that will enhance domestic
productivity upon their return. Ireland offers a good
example of this effect. Fifteen years ago, Ireland was
a struggling economy with many of its people
working abroad. In recent years, Ireland has been one
of the strongest performing economies in Europe,
resulting in the return of a large proportion of its
workforce as domestic opportunities and wages
became more competitive. Similarly, Moldova will
benefit from the return of its citizens as economic
performance improves.
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3.2. PROGRESS IN ECONOMIC REFORM

In the years since independence, and particularly in
the last three years, Moldova has made rapid progress
in reforming its economy through the adoption of
free market mechanisms. These reforms have been
in three critical areas: (1) improving the legal
environment by enacting a series of laws essential for
market reform; (2) pursuing policies to promote
macroeconomic stabilization, and (3) privatizing much
of the real sector of the economy. As a result of these
policies, the macroeconomic situation has stabilized,
ending the runaway inflation and declining
production of the early and mid 1990s.

Market-Oriented Legal Framework

Since its independence Moldova has changed much
of its legal framework to support market reforms.
Important laws regarding financial relations among
enterprises, accounting practices, and the fiscal affairs
of state and local governments have been approved
and implemented.

The civil code was enacted in 2002. Over the past
several years various titles of the Fiscal Code have been
approved. Now all taxes, except for local fees, are
consolidated into a single code and there is clear
legislation on how the State Tax Service, the Customs
Department and local Governments must administer
taxes. The tax department has been modernized and
tax inspectors have been trained in the new
procedures. New systems have been implemented to
monitor and control tax collections, resulting in
significantly higher tax collections.

In 1998 the Law on Local Public Finance was adopted,
decentralizing fiscal authority and giving limited
autonomy to local governments. Since then the
portion of revenue going to local governments has
increased significantly. Much of this revenue has been
used to increase wages for teachers and to reduce
salary arrears.

Over the last decade the NBM has gained strength
and independence. Moldova has one of the best
banking laws of any CIS member country, complying
with international standards. The banking sector is
now completely privatized and the National Bank of
Moldova supervision is in compliance with the Basle
Core Principles. The NBM no longer provides unlimited
funds to cover budget deficits. It has acted to regulate
private banks, forcing many small banks with
inadequate reserves to close so that depositors can
have confidence that their savings are secure. As a
result, interest rates have dropped.

Moldova has now adopted accounting regulations
that are consistent with International Accounting
Standards (IAS), and audits now comply with the
International Standards of Audits (ISA). Requiring
Moldovan enterprises to use these international
standards promotes economic development by
enhancing transparency so that potential investors
can get an accurate and clear picture of an enterprise’s
financial health.

Moldova has certainly made great progress in
reforming its legal structure to ensure that a market-
based economy can develop. However, reform is not
yet complete, as remnants of the planned economy
are still in place. Laws are not always enforced
equitably and corruption remains a problem, as
demonstrated by entrepreneurs that continue to voice
discontent regarding bureaucratic impediments to
business. While these remaining problems cannot be
forgotten, it is important to note that a legal
framework is in place to help overcome them.

Privatization and Private Sector Development

The Government of Moldova began the privatization
of state owned assets in the early post-independence
years. In the first phase, the focus was on privatizing
the industrial enterprises through a mass privatization
program based on vouchers. As a result of this
program, by the end of 1999, more than 850 medium
and large enterprises were privatized.

The second phase of the privatization plan was
dedicated to the privatization of urban and
agricultural land. By December 2000, about 835
former collective farms had restructured their debts
and had been liquidated, 2.4 million land titles had
been issued to 790,000 landholders, and 1,973
private enterprises had acquired their associated land
(see a larger discussion on this issue in B1).

Concerning other targeted strategic industries,
privatization has been a key element of the energy
sector reform, with the privatization of three of
Moldova’s five electricity distribution companies in
2000. As part of the privatization process, the
Government has also committed to privatizing the
national telephone company, MoldTeleCom. However,
by the end of 2003, it has failed to accomplish this
task due to a low degree of interest from potential
investors.

Legislation to privatize the wine and tobacco sectors
was approved in 2002. Sales of companies in the wine
sector have begun with interest coming primarily from
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Russian investors, who have a better understanding
of Moldova’s business environment than Western
companies, and who hope to benefit from Moldova’s
position along major export routes to South-East
Europe.

Macroeconomic Stabilization and Growth
Policies

Improving the legal framework has empowered
Moldovan institutions and made it possible to
implement policies that are intended to stabilize the
country’s macroeconomic situation and make future
growth possible.

In recent years, the Moldovan Government has
implemented an effective fiscal policy. In 1997 the
consolidated budget spending was over 40% of GDP;
in 2002 this indicator was less than half the level of
five years ago. The budget deficit has been reduced
from 10% in 1996 to only 0.5% in 2002.

The National Bank of Moldova (NBM) has used its
institutional independence to pursue a flexible
monetary policy. The bank has made it clear to the
Government that it will not provide funds for excessive
budget deficits. The result has been low inflation (5%
in 2002) and stable exchange rates over the last few
years.

Currently, the monetary and foreign exchange
policy of the NBM provides a free-floating exchange
rate of the national currency, while the official
exchange rate is set on the basis of prevalent exchange
rates on the foreign exchange market. This policy is
oriented towards consolidation of international
reserves at the level of three months of imports in
order to alleviate excessive exchange rate fluctuation
and create favorable conditions for export growth.
Since February 2000 the MDL has been quite stable,
although from time to time it continues to experience
periods of volatility.

Moldova has significantly reformed its trade policy.
It can be said that Moldovan markets have opened
to foreign competition to a greater degree than
some Western markets. Maximum import tariffs of
15% were set and most administrative and regulatory
barriers to imports were eliminated. As a result
Moldova became one of the first republics of the
former Soviet Union to join the World Trade
Organization (WTO) in June 2001.

While over the past several years Moldova has achieved
some progress in policy reform and economic recovery,
the ruling party has yet to abandon its interest in

increasing state control over the economy or to
improve relationships with multilateral lending
institutions. In July 2003, the IMF announced that
due to the government’s continued slippage
regarding reform and its delay in passing previously
agreed upon legislation, no more disbursements
would be made under the $144 million poverty
reduction and growth facility (PRGF). It is highly
unlikely that the IMF or World Bank disbursements
will resume prior to 2005 elections.

Real GDP growth in the first half of 2003 was about
5%. Data show that the industrial sector continued
to grow strongly in the first seven months of 2003,
with year-on-year industrial output rising by 19%.
Strong domestic demand and export sales will help
to ensure that the industrial sector continues to
expand. However, real GDP growth is expected to
slow to around 5% for the year, following a dismal
grain harvest. Moreover, net exports remain a
significant drag on growth, while the rate of
investment growth remains far below what is needed
for Moldova to recover rapidly from the steep decline
experienced in the 1990s.

CITATION

Reference Sources for Section A:
General Overview of Moldova’s Economy

A general overview of Moldova’s economy was added to give
readers an introduction to the country, describe recent economic
developments and identify known strengths and opportunities
from a macro viewpoint. As this information was outside the
scope and expertise of the study team, this information was taken
and reprinted from two reference sources:

Section A, Chapters 1 and 2:
Country Profile 2003 – Moldova, The Economist Intelligence Unit

Section A, Chapter 3:
Moldova 2002: Challenges for Development, USAID Fiscal Reform
Project, Chisinau 2002



.



B.  HIGH VALUE
AGRICULTURE IN THE
MOLDOVAN ECONOMY:
PAST, PRESENT AND
POTENTIAL

1. AGRICULTURE SECTOR OVERVIEW

2. DEFINITION OF HVA

3. HVA IN THE MOLDOVAN ECONOMY:
PAST AND PRESENT

4. MOLDOVAN HVA SECTOR POTENTIAL



26 Section B

1. AGRICULTURE SECTOR OVERVIEW

Agriculture has traditionally been and remains the
backbone of the Moldovan economy. This is the largest
sector of the economy, employing nearly half of the
labor force, contributing to about one-fourth of GDP
and generating nearly two-thirds of total exports
(together with the food and drinks industry). This is
amplified by a multiplier and linkage effect as agro-
processing accounts for a further 10% of GDP (see
also Table 2 below). Therefore increasing primary
agricultural production would give a boost to the
agro-processing industry and enhance the country’s
export base and would certainly lead to sustainable
broad-based economic growth.

Moldova disposes of above-average fertility of
agricultural land that accounts for about three-
quarters of the country’s territory. Over half the
population lives in rural areas, where agriculture is
the main source of employment and earnings. While
during the transition period the share of agriculture
in GDP was diminishing, its share in total employment
was slightly growing. This means that during the
economy-wide decline of the last decade, agriculture
has served as a safety net to absorb some of the labor
that has been released from other sectors.

Transition has been painful for the Moldovan
agricultural sector that operated in a centrally planned
environment as part of the Soviet Union, insulating
the farms from market signals, imposing central
targets as a substitute for consumer preferences, and
allowing farms to function indefinitely under soft
budget constraints without proper profit
accountability. These were the main cause of
inefficiency of socialist agriculture. Therefore, the main
target of the land reform initiated right after the
country’s independence in 1991 was to cure this
chronic inefficiency of the sector by shifting from
collective to individual and corporate farms, including
the general downsizing of farms in line with the
established experience of market economies.

The process of land reform in Moldova had
proceeded slowly until 1998. With the adoption of
the new Land Code and the Law on Peasant Farms,

Agricultural area 2.54 million ha 

of which 
Arable land 72% 
Pastures  15% 
Perennial  12% 
Orchards  5.6% 
Vineyards  6.0% 

Share of agricultural sector in: 

GDP  21% 
Exports (agro-food) 60% 
Employment 46% 
Rural population 54% 

GAP–2002:    MDL 9408 million 

Change in GAP:
                  2002 vs. 2001: +3% 
                  2002 vs. 1995: -16% 
                  2002 vs. 1990: -52% 

GAP structure: crops 70% 
  livestock 30% 

Table 3. The summary of achievements of the NLP:
(i) 99% of agricultural land had been privatized,
(ii) 99% of beneficiaries had received land shares,
(iii) 1034 collective farms had finalized the privatization

process,
(iv) 864 collective farms had been liquidated.

The Debt Resolution Program, a unit of the NLP created in
September 1999, addressed the high levels of outstanding
debt of the collective enterprises undergoing privatization
and restructuring, thus allowing the newly created units to
start essentially debt-free.

Table 2. Main indicators – 2002

the land reform process started in January 1992,
essentially transferring land from state to private
ownership with individual entitlement to physical plots
of land. The initial progress until 1996, however, was
slow until the National Land Program (NLP), largely
supported by USAID, was launched in 1998. The result
of this ambitious project, which was nearly completed
at the end of 2000, was the transfer of land and
assets from the collective to individual shareholders
and the development of a new group of hundreds
of thousands of individual landowners, and a number
of corporations made of over 1000 debt-free large
agricultural enterprises (see also Table 3). One of the
reasons for the success of the NLP was the strong
support for its implementation by the vast majority
of the Moldovan population.

Mass privatization of land and restructuring of
agricultural farms was the first stage of land reform
and was completed by the end of 2000.
Transformation of the newly created enterprises into
more efficient units was the objective of the second
stage of land reform, also known as the post-
privatization program. Launched in early 2001 with
significant USAID support, the post privatization
program continues. The program aims to facilitate
and ease farmers’ adjustment to the new market
environment and is focused on the following major
issues:
• Improvement of legislation regulating the

activities of the new agricultural agents and the
relationships among them in the new market
environment;

• Development of market infrastructure, primarily
in the fields of marketing, input and credit supply;

• Access to information and advisory support.
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After completion of land privatization, the land lease
market rapidly developed in Moldova and led to
significant adjustments in the initial farm sizes, thus
addressing the critical fragmentation issue. A 2003
farm survey (CISR) covering over 40% of the country’s
agricultural area found that leaseholders farm
approximately 830 ha (see also Table 4) as compared
to 680 ha in 2001. The same study shows that over
90% of leaseholders farm over 100 ha, while 30%
of them have more than 1000 ha. The study
demonstrates that the issue of land fragmentation
has been partially resolved through the land lease
market and that, in fact, the average farm covers a
relatively large area of land.

Implementation of the agriculture post-privatization
program by a range of state and non-governmental
organizations, as well as by projects of foreign
donors1, has certainly favored sector development by
easing the existing constraints through a variety of
measures:

• Implementation of mechanisms for dispute
resolution with regard to private land and assets;

• Development of a credit system for agricultural
producers through: (i) improving capacities of
existing financial institutions that serve private
farmers; (ii) developing of the non-banking
financial sector, including Saving and Credit
Associations; (iii) implementing the mortgage
lending program;

• Development of market infrastructure for
agribusinesses through: (i) creation of Western-
style service cooperatives that ensure input supply
and output marketing for members; (ii) opening
of a network of farm stores; (iii) creation of farm
service centers for the provision of mechanized
services;

• Development and extension of the network of
information, training and consulting services for
agricultural producers regarding legal,
technological, marketing, ecological, and other
issues.

The post-privatization program has initiated the
process of removing principal constraints faced by
new private farms. An important indicator of positive
development is the growth registered in agriculture
the second year in a row (+3% in 2002 and +6,5%
in 2001). However, some major negative trends have
persisted over the last decade and indicate the
continuous lack of resources within the sector, thus

1 At the present moment the aggregated contribution of donor
projects operating in agriculture sums up to $20.5 million. Financial
support is mainly provided by the World Bank, USAID, EU-TACIS,
the Government of the U.K., the Netherlands and Japan.

Table 4. Average farm sizes of lessees

Source: “Land Lease in Moldova”, Findings of the study, CISR,
Chisinau, November 2003

jeopardizing the long-term sustainability of growth
in agriculture. These negative trends include:

• The reduction of area under high-value crops
(vegetables and fruits, vineyards) and expansion
of areas under low-value crops is very dangerous
as it seriously impedes farm profitability and
productivity growth and will lead to a decline of
gross agricultural product over the medium to
long-term.

• The lack of long-term investments in
agriculture leaves key problems of the sector
unaddressed, such as the aging of vineyards and
orchards, the non-functioning irrigation systems
and shortage of marketing facilities.

• The low sector productivity – both land and
labor productivities – persists and even worsens
over the years, particularly in the individual sector.
The inflow of labor of those seeking subsistence
farming, along with the contraction of other
sectors of the economy during the 90s, has not
spurred agricultural growth, dragging down the
sector productivity.

Although these negative trends are troubling, this
study suggests a real framework of solutions to these
problems. If the recommendations of the study are
implemented to any significant degree, it is reasonable
to suspect that the present modest growth in the
agricultural sector will shift dramatically and will
achieve double-digit growth in a very short period of
time. Increased incomes in agriculture will lead to
development of non-agricultural activities in rural
areas, which involves the flow of a certain part of the
rural population out of agriculture, thus improving
the overall sector productivity.
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2. DEFINITION OF HVA

HVA products generally produce higher revenues per
hectare, higher net income per unit of production
when sold in either fresh or processed form, and
higher added value when processed as compared to
other crops or their processed derivatives.

Selected horticultural crops and their value added
derivatives are the focus of this study. Three additional
areas that are usually considered as HVA products have
been excluded from this study. They are wine, tobacco
and all livestock products, including meat, poultry and
dairy. Wine and tobacco have been eliminated because
USAID policy prohibits support for the tobacco or
alcohol sectors and taking into consideration that the
study should serve as a guide for donor supported
development. Livestock and livestock products are not
considered HVA for the purposes of this study due to
the current subsistence nature of domestic livestock
production, the high cost of production, low domestic
prices and existing trade barriers limiting exports of
these products. This combination of factors has led
to a very low or negative productivity and low
international competitiveness and has resulted in
Moldova being a net-importer of livestock products
since 2001.

As stated above, horticultural crops traditionally
register higher revenues per hectare, as well as
significantly higher gross profits per hectare as
compared to other crops, such as cereals and technical
crops (Tables 5 and 6)2.

2 The main sources of data in this chapter are the Annual Statistical
Books for the corresponding years published by the State
Department of Statistics (SDS). If a different data source is used,
it is specifically indicated below each particular table.

Table 5: Revenue per hectare: fruits and vegetables
versus other major crops, 1985

* Ruble expression has been used for 1985 due to lack of real
exchange rate at that time.

According to available statistics, in 1985 the revenue
per hectare for HVA crops averaged about 2100
Rubles, but the average revenue per hectare of non-
high value crops averaged only 550 Rubles (Table 5).
Today the revenue per hectare still remains higher
for the HVA crops even though overall productivity
for both has fallen dramatically (Table 6).

Table 6: Gross profits per hectare obtained by private
farmers for a selection of crops, Farm Survey Results –
2000

Source: Agrex NGO

Farm survey data displayed in Table 6 show the gap
in profit margins among selected crops. Clearly all
fruits and vegetables produce a much higher gross
profit per hectare than cereals and technical crops.

The two preceding tables clearly make the case that,
on a per hectare basis, gross revenues from HVA crops
are, on the average, at least two or three times greater
than those of other crops. While this comparative
relationship remains the same today, readers should
note that per hectare revenues have been in steady
decline since the early 1990s.

However, there is reason for optimism. Recent farm
survey data indicate increases in HVA yields, especially
for farmers who use modern technology and quality
inputs. According to this data, the fruit and vegetable
yields achieved by farmers that use modern
technology and high input levels appear to be two
to three times higher than those of farmers who
continue to use low yield technologies (Table 7).

Currently Moldovan average yields are, in most cases,
quite low as compared to yields of neighboring
countries (Table 9). The reasons for the low yields are
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Source: Farm Survey – 2000, Agrex NGO

discussed more thoroughly in section B3. However,
an important conclusion is that the Moldovan HVA
sector is capable of producing at comparable yield
levels and, therefore, achieving lower costs of
production, if it employs improved farming practices
and high yield technologies.

Table 7. Yields achieved by high-input versus low-input
producers (ton per ha)
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3. HVA IN THE MOLDOVAN ECONOMY:
PAST AND PRESENT

Favorable climate and high quality soils historically have
determined Moldova’s agricultural specialization,
particularly in the production of high value crops like
fruits and vegetables. Prior to the early 1990s, a small
share of HVA production was consumed internally.
The large majority of that production was exported,
either in fresh or processed form, to the markets of
the FSU (mainly Russia). In 1985 HVA accounted for
21% of Gross Agricultural Product (GAP) and 35%
of vegetal GAP, holding only 19% of total agricultural
area3  (Table 8). By contrast, the other crops (cereals,
sunflower, sugar beet and tobacco) showed a lower
share (only 17% in GAP and 29% of vegetal GAP)
but occupied a much larger agricultural area (47%).
As a result, the output per hectare produced by HVA
in 1985 was three times higher than that produced
by the rest of major crops (2100 versus 550 Rubles)
(see also Table 5).

As shown in Table 8, the importance of the HVA sector
in Moldovan agriculture has increased as a share of
total GAP. However, the productivity of HVA and
consequently the aggregate output of the sector
declined significantly.

Table 8. Comparative shares of HVA vs. non-HVA, 1985
vs. 2002

3 Agricultural area includes arable land, orchards and vineyards,
not pastures and hayfields.

4 Only 2002 production data were available for this analysis. For
this reason an average figure is not used for the last 5 to 7 years,
although that would have been more appropriate to compare
with 1985 data.

3.1. HVA Production Trends

The status of the Moldovan HVA sector changed
dramatically over the last decade along with the
dismantling of the USSR and the disruption of
production and distribution networks. This problem
is highlighted by the general decline in land area
devoted to the production of HVA crops and,
therefore, increased land areas producing low value
crops. This shift in production has also been
accompanied by dramatic yield reductions in both HVA
and non-HVA crops. This situation is directly related
to lack of investment, capital and credit available to
the agricultural sector, factors that have resulted in
farmers adopting low yield technologies and
drastically reducing their use of agricultural inputs such
as fertilizer and other agricultural chemicals.

The decline in productivity has been more dramatic
in the capital-intensive high value crops. Over the
last decade, total HVA production volumes
reduced two-fold, from 3.3 million metric tons
in 1985 to only 1.7 million metric tons in 2002.
Many HVA crops, particularly pip and stone fruits, as
well as vegetables (excluding potatoes) have declined
even three-fold. Grapes and potatoes are the two
HVA crops that so far have survived the dramatic
production downfall registered over the last decade.
Grape production did not reduce significantly because
grapes are the raw material product for the strategic
wine industry, although the current status of vineyards
(as well as orchards) is critical (this is discussed in detail
in section B3.2). The potato, which represents a major
staple crop in Moldova, has registered stable
production volumes over the years due to the
unchanged consumption per capita trend.

As shown in Figure 1, the largest drop is registered in
apple production, down from over 700,000 metric
tons in 1985 to 280,000 metric tons as the average
for 1997 to 2002. The major vegetable, the tomato,
declined as well, from 800,000 metric tons to
110,000 metric tons produced. A limited number of
fruits and vegetables, such as nuts, berries, table
grapes, cucumbers and onions, seem to have
maintained constant or even slightly higher
production levels.

As a result of these disproportionate changes in
production levels of different high value crops, fruit
and vegetable production structure has changed as
well. Vegetables and pip fruits exhibited smaller shares
of total production in 20024  when compared to
1985, while the share of grapes, both table and
technical, as well as potatoes have significantly
increased (Figure 2).
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Within the fruit category, product concentration is very
high. Apple production accounts for almost two-thirds
of the total, followed by plums holding only about 10%
(Figure 3). Peaches, pears, nuts, cherries and sour cherries
have smaller shares of 3% to 4% each. The rest of the
fruits, mainly all types of berries, currently exhibit very
small production levels starting at a few hundred up to
a few thousand metric tons, thus holding less than 2%
in total fruit production. However, this is an increase
from the Soviet period when the production of berries
was apparently two times lower.

Figure 1. Fruit and Vegetable Production, 1985 vs. 2002

Vegetable production in 2002 shows a much smaller
product concentration. This can clearly be seen in
Figure 4. While tomatoes are still the leading vegetable
with 25% of the total production, they are closely
followed by three other crops: cabbage, onion and
cucumber, which hold 10% to 15% each. Peppers,
carrots and pumpkins are three other important
vegetables, each accounting for 5% to 7% each of
the total production.
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Figure 2. Production structure of fruit and vegetable crops Figure 3. Fruit production structure, 2002

Figure 4. Vegetable production structure*, 1985 vs. 2002

* potatoes excluded.

Generally there is high variation in the annual
production yields of fruits and vegetables. These
variations reflect weather conditions (spring frosts,
summer droughts, etc.) and the decline in irrigated
land resulting from the collapse of Soviet-era
infrastructure. At times, yield fluctuations from year
to year are striking. For example, tomato yields
increased from 3.2 metric tons per hectare in 1997
to 10.5 metric tons per hectare the next year; apple
yields dropped from 9 metric tons per hectare in 1997
to only 2.6 metric tons per hectare in 1998; grape
yields declined from 4.1 metric tons per hectare in
1996 to 1.4 metric tons per hectare the next year.

Regardless of such fluctuations, it is clear that average
nationwide yields registered by Moldovan fruit and
vegetable growers within the last several years are
very low by any standards. Table 9 explicitly shows
this by comparing the Moldovan HVA yields versus
the current yields of neighboring and developed
countries. Some slight comparative advantage in
terms of yield occurs within the Moldovan fruit
category, particularly quinces, sour cherries, walnuts
and berries (especially raspberries). However, the
majority of Moldovan fruits currently register much

lower yields than those of the other countries. All
Moldovan vegetables, with the exception of pumpkins
and squash, also exhibit yields far below those of
neighboring and developed countries.
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*   The source for Moldova is SDS, and for the other countries –
    FAOSTAT Agriculture Database.
** n/a – not available.

3.2. Major Constraints in Agriculture

The many constraints existing today at the primary
production level are to be blamed for the shrinking
productivity of Moldovan high value agriculture. This
decline distorts and leads to confusion about
Moldova’s potential competitive advantages on the
world markets.

As described in section B1, Agriculture Sector
Overview, transition has been painful for the
Moldovan agricultural sector that used to operate in
a centrally planned environment, insulating farms
from market signals, imposing central targets as a
substitute for consumer preferences and allowing
farms to function indefinitely under soft constraints
and without proper profit accountability. This led to
high inefficiency within the sector; one of the main
targets of land reform was to improve efficiency by
creating business-like corporate farms and smaller
farms that are able to respond to market demand.

While the transition continues to be difficult, with
different factors causing a severe contraction in
productivity, the post-privatization program initiated
the process of removing the principal constraints faced
by the new private farms. Finally, after 10 years of

transition, the agriculture sector registered growth
two years in a row: 4% in 2001 and 3% in 2002.
Table 10 details some of the constraints that
agricultural producers continue to face.

Table 9. Fruit and vegetable yields – 2002: Moldova versus other countries* (mt/ha)
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It is important to note that there are two sets of
production constraints that must be resolved for the
further development and growth of the fruit and
vegetable production sector. These are the relative
age of both vineyards and orchards and the need for
rehabilitation and modernization of irrigation systems.

(1) The future growth of the fruit sector depends
on replanting of both vineyards and orchards,
as well as adopting adequate cultural practices
and modern production technologies. Sources
from MOA report that only half of existing vineyards
and orchards in Moldova are economically productive
today. Most in fact need to be destroyed due to their
advanced age and low productivity, and then
replanted. The MOA has rehabilitation plans in various
stages of implementation for these two strategic
sectors (Tables 11 and 12).

Table 11. Extra-budgetary State Fund for Support to
Viticulture - 2003
Fund resources in the amount of 35-40 million MDL are to
be collected by the State Department “Moldova Vin”
through sales of wine brands that are currently in state
ownership, and then distributed in the form of interest-free
long-term credits (15 years with 5-year grace period) to
farmers planting vineyards in 2003 on a minimum of 5
hectares of land.

In general the MOA’s plans are reasonably well
formulated but suffer from a lack of resources, both
economic and material. In fact, the rehabilitation
process in 2002 moved at a slow pace, with only
1100 hectare of orchards and vineyards replanted,
although the plan called for replanting of 2100
hectares (Table 12). The good news is that in 2003,
the private sector managed to replant three times as
much vineyard area as compared to that replanted
in the previous year. Clearly, the necessary investments
are enormous, thus private investments, both domestic
and foreign, are required in order to meet projections
and to stop the decline in production. The study makes
recommendations for the private sector, the GOM
and donors to encourage further development.

Table 12. Orchards and vineyards: areas replanted and
destroyed in 2002 (thou ha)

Source: State Programs for the development of horticulture and
viticulture during the period 2001-2020

Table 10. Summary of key constraints faced by agricultural producers
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Table 13. Government programs for vineyard and
orchard rehabilitation

(2) Moldova is generally recognized for its excellent
soil and climatic conditions for fruit and vegetable
production. However, irrigation is a ‘must’ for an
optimum fruit and vegetable yield. Moldovan
weather patterns are somewhat erratic. Hot and dry
spells are common, especially during summer months;
therefore, almost every year, moisture stress exists for
most crops during critical phases of the growing season.
Thus, irrigation is key to obtaining good and consistent
yields, especially for the high value crops (Table 14).

In Soviet times Moldova had 310,000 hectares
developed for irrigation out of 1.8 million hectares
of arable land. The principle sources of water were
the major river systems and almost all irrigation
schemes required high pressurization and trans-
portation to the fields. Therefore, these systems were
energy intensive and costly to operate (70% of total
irrigation cost was the cost of energy), and they are
not well suited to the needs of the new private
farming sector. After independence in 1991, most
irrigation schemes became non-operational and those
still operating do so at reduced capacity. In 2002,
only 12,500 hectares of land had been irrigated,
which accounted for less than 7% of the total area
suitable for irrigation (192,000 hectares5). This
resulted in the almost complete collapse of the
irrigation sub-sector. As a result, most of the irrigated

5 This figure does not include the area for irrigation located in
Transnistria.

Table 14.  Irrigation efficiency
The Government Program for Irrigation System Rehabilitation
indicates that while the tomato yield without irrigation
cannot exceed 10 mt per hectare, the yield with irrigation is
four-fold higher at 40 tons per hectare.

Table 15. Gov. Decision “On the rehabilitation of irriga-
tion systems”
The document foresees the recovery of efficient irrigation
systems on an area of 124,300 ha in an eight-year period
(2001 to 2008), as well as the development of water user
associations (WUAs). The investment amount required to
implement this project had been estimated at $123 million.
Although foreseen to be initiated in 2001, this ambitious
project failed to acquire the financial resources necessary
for the first stage – $3.5 million for irrigation rehabilitation
on 25,000 hectares.

areas returned to rain-fed agriculture with much lower
productivity and profitability. Especially when coupled
with the lack of crop specialization, the condition of
the irrigation sub-sector is a critical factor contributing
to the overall decline of Moldovan agriculture.

A Government Decision for the rehabilitation of
irrigation systems was approved in April 2001 (Table
15). However, it was never implemented due to lack
of resources. The state project on the rehabilitation
of irrigation systems does not seem sustainable for
two main reasons: it is not consistent with the current
government budget; and it is difficult to attract
external (non-budgetary) resources in this area due
to the low efficiency (high maintenance costs) of the
current irrigation systems. These were built in the
Soviet period when Moldova benefited from cheap
energy supplies. Instead, private investors and donors
should focus on modernization of irrigation systems,
including implementation of small-scale, on-farm
irrigation technologies that are more appropriate for
private farmers’ needs. The GOM could support and
encourage this process through the use of fiscal
instruments: tax incentives and breaks, preferential
credit or subsidies for the purchase of new irrigation
equipment.

3.3. Assessment of Moldova’s HVA Comparative
Advantage

Worldwide experience suggests that developing
countries can compete against industrialized country
suppliers in the markets for a wide range of high-
value and high-volume products, on the basis of both
cost and quality (Table 16).

Source: MOA
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Table 16. Types of comparative advantage

Generally, there are two basic types of comparative advantage
that a country’s sub-sectors may have vis-à-vis their major
competitors. These are:
(1) Lower cost of production, which allows the sector/

firm to under-price its competitors or to obtain superior
returns when prices are at or near the level of
competitors; and

(2) Differentiation of product through its quality and
through accompanied technical or marketing services
which allows the sector/firm to command premium
prices and fill profitable niches in the market.

Marketing literature argues that it is difficult, although not
impossible, to be both a lower cost and product differentiated
supplier compared with one’s competitors. This is because
achieving the higher quality or level of service needed for
differentiation can be very costly.

In the context of export oriented agriculture, it is important
to recognize a third potential source of comparative and
competitive advantage - the complementary supply - which
offers the position to service the “off season” market in
major consumer countries. However, the complementary
supply is not a competitive strategy per se when considering
medium-to-long term trade development even when serving
an “off season” market niche; a sector or firm must still
position itself either as a low-cost or product differentiated
supplier.

Source: Steven Jaffee, Peter Gordon, Exporting High-Value Food
Commodities, Success Stories from Developing Countries, World
Bank Discussion Paper, WB, Washington, D.C., 1992

While assessing the past and present performance of
the Moldovan HVA sector, it appears that Moldova’s
traditional reputation as a low cost producer of
horticultural products is now a questionable issue due
to the multiple constraints currently existing at the farm
level and in the agro-processing industry. Lower
production costs are generally the result of different
combinations of relatively low labor and land costs,
cheap inputs, government-built infrastructure and/or
favorable yields. While Moldovan agriculture still holds
the comparative advantage of low labor and land costs,
the rest of the ingredients are missing today. The high-
yield advantage can potentially be regained if crucial
investment is secured in irrigation and rehabilitation
of orchards and vineyards and if other key constraints
are removed. A key hypothesis of this study is that the
GOM can and should create a more positive
environment for private investment and donor
assistance to address these investment requirements.

Production level constraints, however, are not the only
factors influencing the international competitiveness
of the Moldovan HVA sector. There are several sets of
factors contributing to the emergence and
sustainability of an internationally competitive HVA
chain6, including:

6 Source: S. Jaffee and P. Gordon, Exporting High Value Food
Commodities, World Bank Discussion Paper, Washington, D.C.,
1992.

(1) International market demand;
(2) Macroeconomic and sector policies;
(3) Natural resources and human capital;
(4) Physical, technical and social infrastructure;
(5) Micro marketing and coordination of production

with downstream requirements.

Discussion and evaluation of the current status of
these conditions, facilities and institutions in the
context of Moldova is called upon in order to provide
an assessment of the competitiveness of the whole
domestic HVA sector.

(1) International market demand largely determi-
nes the scope for value added food sector
development and growth. Rising incomes, growing
health consciousness and urbanization are among the
major factors contributing to changing dietary
patterns, both in industrialized and developing
countries. As a result, there has been a common
worldwide shift toward increased consumption of
HVA, including fresh and processed fruits and
vegetables. In ten years (1992 to 2001), world imports
of horticultural products increased by 30% registering
annual growth rates of about 3%. In 2001, world
fruit and vegetable imports totaled over 120 million
metric metric tons or nearly $80 billion, thus
representing 1.2% of world merchandise imports
(source: FAOSTAT-Agriculture database). The greatest
growth rates over the last decade have been registered
by world imports of frozen vegetables, dried fruits
and fruit juices (Annex 1).

(2) Macroeconomic and sector policies also have
a very significant role in shaping the incentives for
investment in production and marketing activities.
Since the early stages of independence, Moldova has
proceeded and to a great extent succeeded in
implementing policies aimed at stabilization of the
country’s macroeconomic situation in order to make
future growth possible (see Table 17).
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Table 17. Moldova’s macroeconomic policies: recent progress

As reported by The Economist Intelligence Unit
“Moldova – Country Profile 2003” some policy
drawbacks are still on the agenda, such as:
• Opposition to privatization remains strong. The

privatization of the wine and tobacco sectors
proved a major political issue between 1998 and
2001 and Parliament finally approved legislation
to privatize these sectors in 2002. The
government’s attitude toward privatization,
however, remains contradictory7. So far the
primary interest in Moldova’s privatization process
has come from Russian companies, which have a
better understanding of Moldova’s business
environment and which hope to benefit from
Moldova’s position along major export routes to
South-East Europe.

• Some policies conflict with multilateral creditor
demands. The government has suffered
significant delays in IMF financing, largely owing
to new CPM policies. In late 2001, for example,
the government negotiated a preliminary
commercial gas debt-rescheduling agreement
with Russia that threatened to increase Moldovan
state obligations – in contravention of its
commitments not to take on additional non-
concessionary debt.

(3) Natural resources and human capital are
important for comparative (and competitive)
advantage of a country. Moldova is a landlocked
country, situated between two large rivers, and has
soil of the highest quality in the region. In general,
Moldova possesses good conditions for fruit and
vegetable production. The climate is characterized by

7 It must be mentioned in this context that the state attitude toward
the privatization of the wine and tobacco sectors does not affect
the potential for HVA production to any significant degree.

relatively mild winters, a long vegetation period,
precipitation coming mainly from the Black sea basin
and generous sunshine. However, rainfall patterns are
irregular and not optimal for HVA production.

HVA crops are particularly vulnerable to large annual
and seasonal variations in rainfall, especially in the
central and southern parts of the country. Crop yields
are negatively affected by dry and hot spells, especially
during the peak summer months. For most crops,
almost every year there are periods of moisture stress
during the critical growing seasons. Re-establishing
Moldova’s irrigation systems is a key to obtaining
consistently high yields, as demonstrated by
comparison of the 1985 fruit and vegetable yields,
when irrigation was widely available, to the 2002
yields (Table 18).

Table 18. Fruit and vegetable yields: 1985 versus 2002
(mt/ha)

Moldova’s potential comparative advantage in HVA
production is clearly demonstrated in Table 18, where
it should be noted that Moldova recorded higher
yields in 1985 of some crops as compared to present
yields of its potential competitors (as shown in table
9). Therefore, it is unfair to judge Moldova’s potential
comparative advantage in HVA production based on
present yields. If irrigation levels and technology were
to be restored, especially since inputs are increasingly



38 Section B

available, then there is every reason to believe that
Moldova could be a low cost producer of selected
HVA crops.

Moldova has long valued higher education. Education
in Moldova is compulsory from the ages of 6 to 15.
The adult illiteracy rate in Moldova is very small at
1%, in contrast to this rate in low-income countries
(37%) or middle-income countries (13%). Over 60%
of the employed population between the ages of 25
and 49 has either higher education or specialized
secondary education. Between 1995 and 2002
university enrollment increased by more than 70%
to approximately 95,000 (source: The Economist
Intelligence Unit “Moldova – Country Profile 2003”).

A recent agricultural survey8 showed that the
educational level of farm managers grew along with
the size of their farms. Eighty percent of corporate
farm managers, 60% of large individual farmers, 33%
of small and medium-size farmers, and 12% of family
farmers have obtained higher education. Moreover,
40% of family farmers have only completed
elementary school, while corporate farm managers
and large individual farmers are at least college
graduates. Generally, it appears that part-time
farmers are more educated than full-time farmers.

The local entrepreneurial and trade experience are
currently skills ‘under development’ in Moldova. This
is particularly true for rural Moldova. The former
centrally planned input supply, production and
distribution networks were not conducive to the
development of present day entrepreneurial skills.
However, land privatization in particular, but also
privatization in other sectors of the Moldovan
economy, has opened the way for a new class of rural
entrepreneurs to emerge. In spite of the
aforementioned resource limitations, the growth of
rural entrepreneurs in Moldova is both dramatic and
dynamic and is fast becoming the foundation of a
commercial agriculture sector in the country. Fittingly,
development and training of rural entrepreneurs has
been the primary focus of donor-supported
development strategy and has met with notable
success (see Annex 2).

(4) Physical, technical and social infrastructure.
Some current physical infrastructure indicators for
Moldova (Table 19) appear significantly higher that
those registered by low-income countries; some are
even higher than those of middle-income countries.

8 The survey was conducted by ARA in October-November 2000,
and comprised a total of 700 respondents - 350 farm managers
and 350 rural households.

Table 19. Physical infrastructure indicators by groups of
countries, 2001

*   measured in length of roads (in km) per km2 of area.
** data for 1999.
Source: World Bank statistics.

As Moldova is a landlocked country, international
trade depends heavily on railway and road networks.
Currently, the bulk of goods are transported by
railway (68%) and the balance by motor vehicles9.
Since 1990 the turnover of goods transported (by
use of all means of transportation) has declined by
five times, from over 20 billion mt-km to only 4 billion
mt-km in 2002. The railway network includes 1,140
km of tracks and is the major means of transporting
cargo. The country’s 9,200 km of roads account for
most local transport movement and 80% of
passenger travel. It is well known that most roads in
Moldova haven’t been renovated since the early
1990s and are therefore in poor condition.

Generally the availability of communications and public
utilities is significantly lower in rural zones versus
urban areas. This bottleneck generally leads to higher
transaction costs, problematic trading relationships
and delayed access to up-to-date market information.
National statistics indicate that in the cities there are
3.8 people per telephone, while in villages the
telephone connection availability is much lower: 12.3
people per telephone. A recent farm survey (ARA,
2001) assessed the degree of availability of public
utilities in rural areas: all respondents (350 rural
households located throughout the country) indicated
no access to central heating, sewer systems and street
lighting. About two-thirds of the families surveyed
did not have gas or running water. Permanent access
to electricity and telephone was reported by only half
of the respondents. All surveyed households, however,
live in their own house and have independent
heating. About 60% of respondents indicated that
there is availability in their village of a bus, mini-bus
or train connection.

9 The source of data presented in this paragraph is the State
Department of Statistics.
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Village level market infrastructure is still under-
developed, requiring further serious investment10.
Today, open retail marketplaces operate in almost
every village, although farmers often prefer to market
their products at open markets situated in the nearest
town, where they can charge higher prices. Wholesale
markets are generally perceived as insufficiently
available throughout the country. So far, there are
limited opportunities at the village level to add value
to primary agricultural production. The main
processing facilities available in nearly every village are
mills (flour, feed and oil), bakeries, possibly small-scale
canneries and wineries and milk procurement points
(usually maintained by a large dairy from the region),
as well as slaughterhouses. Farm surveys show that
the general lack of village-based processing facilities,
especially for fruit and vegetable processing, is being
perceived as a serious constraint by Moldovan farmers,
who often have no choice but to accept the low prices
offered by processors, intermediaries and traders.
Available production-use spaces include storage,
elevators, stables, etc. and are all privately owned,
although in most cases needing renovation and
modernization.

Rural social infrastructure, including agricultural
extension services, rural finance, rural market
information access and training for the newly created
private farmers is available mostly through the efforts
of the international donor projects (Annex 2).

(5) The last factors to be discussed that influence
Moldovan international competitiveness are farm
level marketing issues and the harmonization
of production with industry requirements. These
factors refer to the management of physical resources
and involve: efficiency of physical marketing
(processing, storage, and transport); coordination of
production and marketing; new product
development; quality control; risk sharing measures;
and marketing research and promotion.

This set of activities is now at its early stage of
development in Moldova and can be characterized
by a general lack of “know-how”, on one hand, and
lack of resources, on the other. While the current
efficiency of physical marketing is generally low, there
exists some sort of coordination between production
and marketing in the form of advance payments for
farmers, contract production, as well as vertical
integration. The current system is not yet stable and
will necessarily evolve, because thus far neither
processors nor farmers are fully satisfied with the

10 A larger discussion on technical infrastructure constraints is provided
in Chapter C3.

outcome: farmers are not happy with the low prices
and delayed payments, while processors are not
always happy with the quality or shortage of the
supplied product.

The introduction of new technologies, including new
product development, quality control, marketing
research and promotion, is taking place at a very slow
pace. This is due to the many problems of the agro-
processing industry, including corporate governance
issues as well as the need for new capital injections
for new equipment and modernization.

Recently, local agribusiness investors, combined with
international donor finance and technical assistance,
have initiated several projects that address these issues
and should be considered pilot projects in the areas
of food processing (controlled atmosphere, instant
quick freezing and cold storage), targeted at
enhancement of export product quality and
improvement of marketing opportunities for
Moldovan produce.

Concluding Remarks

A summary of the findings is presented in Table 20. It
can be concluded that while the trend indicates that
there is a favorable international market demand for
horticultural products, both fresh and processed, along
with fairly stable domestic macroeconomic and sector
policies and the availability of agricultural natural
resources and human capital, Moldova still fails to
achieve competitiveness due to underdeveloped
markets and services.

While there are clear positive signs of market and
social infrastructure development (with the exception
of irrigation and road renovation progress) within the
country, the farm-industry linkages, including
technology transfers, are still weak and involve high
transaction costs.

An efficient supply response to the incentives provided
by the first three factors in Table 20 will not occur
unless the Moldovan agricultural sector succeeds in
adjusting to a more competitive environment. The
production structure as well as the agro-processing
industry and inputs delivery system should be
permitted to adjust rapidly to changes in foreign
market conditions (output and input) and
technologies, through changes in cropping patterns
and farm structure. This adjustment capacity requires
flexible rural factor markets (labor, land, water and
finance) as well as a competitive agribusiness sector,
adequate infrastructure, technology development
and, most importantly, human capital (education and
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Table 20. Assessment of the current competitiveness status of Moldovan HVA

training). Overcoming this challenge will lead Moldova
to faster agricultural growth, largely through
adjustments in output mix toward higher-value
products, which should result in higher total factor
productivity.
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4. MOLDOVAN HVA SECTOR POTENTIAL

Past production and marketing volumes indicate the
high potential that the HVA sector has in Moldova.
The present high share in Gross Agricultural Product
(GAP) confirms the HVA sector importance for
agriculture overall, in spite of reduced productivity
(low yields) that have persisted over the last decade.
Achieving the former high yields at the national level
represents a real challenge today and would result in
a dramatically higher GAP.

Some basic calculations may reveal the potential
revenue per hectare to be achieved by HVA crops and
other major crops versus revenues at their current
level of production (Table 21). It appears that the
potential revenue per hectare of non-HVA crops is
not much higher than the current revenue. This is
due to relatively smaller yield drops for cereals and
sunflower. However, there is significant scope to
increase the revenue produced per hectare by fruits
and vegetables.

Table 21: Potential vs. current (2002) revenue per ha for
major Moldovan crops

strategy chosen by most Moldovan farmers. Seeking
higher yields and higher quality products (in order to
get better prices), the high input farmers attempt to
comply with the necessary technological requirements
in terms of using the appropriate quantity and quality
of inputs, and therefore incur relatively higher variable
costs. High input farmers belong to a very small group
of commercial farmers who actually perceive
agriculture as a business and who produce for the
market. On the other hand, there are the low input
producers that represent the large majority of small-
scale farmers. Due to lack of resources, markets and
lack of knowledge, they have chosen the low risk/
low return production strategy.

The analysis conducted in this section is aimed at
showing the advantages of producing high value
crops by use of advanced production technologies
involving high-cost inputs that generally lead to
significantly higher yields and better quality products.
Conducting an assessment of what would be the cost
and the gain while making the switch from the low-
input production cycle to a high-input one would be
a useful exercise for evaluating the rationale for
additional investments in high-cost inputs. The analysis
uses farm-level financial data, such as gross revenue,
variable costs and gross profits, all calculated per
hectare and per crop (for a selection of fruits and
vegetables), collected from two groups of private
farmers, namely low input and high input producers.

All data was collected in a 2000 Farm Survey (by Agrex
NGO). It should be clearly understood that all the
absolute values (calculated in USD at the 2000 annual
average exchange rate) of various indicators should be
interpreted rather carefully and not as highly accurate
figures due to the nature of data collected in the survey.
The analysis performed is limited by the lack of any data
regarding investment costs and returns for replanting
existing multi-annual orchards and vineyards.

Table 22 (and Annex 3 for more detailed data) displays
the results obtained by two groups of farmers
cultivating fruits and vegetables. Moving from low
input to high input production of selected fruits and
vegetables shows the following overall outcome:
investing 1.5 to 2 times in high-cost inputs leads to
yields 1.5 to 3 times higher and generates gross profits
2 to 4 times higher than those of the low-input
farmers. For some crops, such as winter apples,
tomatoes (from transplants) and eggplant, this switch
produces large results: some 50% of additional
expenses generate 10 times higher gross profit.

The most profitable vegetables, (in the case of high-
input use) reaching a gross profit per hectare of

A simple math exercise shows that enhancing fruit
and vegetable production to its optimum (which is
assumed to be the 1985 level) would enhance the
current vegetal output by as much as 68% (other
things being equal). Achieving the optimal level of
production for other major crops (including cereals
and technical crops) would spur the vegetal output
by only 27%. The difference in effect appears quite
significant in favor of HVA production. Therefore, the
advantages of producing HVA crops over other major
crops appear indisputable.

Achieving past levels of HVA production in Moldova
not only depends on replanting of orchards and
vineyards and reestablishment of irrigation, but also
on optimal use of agricultural inputs. It is clear that
current low yields are the result of the low-cost input

* The potential revenue per ha was calculated on the basis of the
following data: production-1985, prices-2002, area-1985.
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between $1000 to 150011, are peppers, tomatoes,
cabbage and onions; and among fruits, winter apples
and table grapes. The lowest gross profit per hectare
(less than $400) were registered by summer apples
and technical grapes, which are usually sold to the
processing enterprises (canneries and wineries) and
command very low purchase prices.

The aggregate gross profit per hectare generated by
high-input producers of the selected fruits and
vegetables is over 3 times higher than that of low-
input farmers: $12,000 versus $3,700. The aggregate
variable cost required to achieve this is $9,000 per
hectare, an amount only 1.6 times larger than that
spent by low-input farmers.

The general conclusion is that additional spending in
high-cost inputs produces a good enough result to
be worthwhile: thus, some additional $3,556 per
hectare invested in cultivation of 11 horticultural
crops produce an additional gross profit of $8,351
per hectare (Table 23).

By extending the analysis to the country level and by
making some assumptions on the optimal areas to
be used under selected crops12, the following results
have been achieved: total investments in operational
costs for growing the selected fruits and vegetables
by use of advanced technologies (high-cost inputs)
at the country level would require $122.4 million and
generate a total gross profit of $174.5 million.
Undertaking the switch from low-input to high-input
production for the country as a whole would involve
additional operating costs in the amount of $55.9
million and would produce $125.2 million of
additional gross profit (Table 24).

11 Throughout the study, $ refers to USD.
12 Optimal areas have been selected on the basis of the following

assumptions: (i) for vegetables 1985 areas are considered optimal
(all larger than 2002 areas); (ii) for apples and grapes the areas
sought to be achieved by 2020 in the Government Programs
have been assumed to be the optimal ones.

Table 22. Production results (per ha) achieved by high-input versus low-input producers (USD)

Source: Farm Survey – 2000, Agrex NGO

Table 23. High-input use: additional investments and
gains (per ha), USD

Table 24. High-input use: additional investments and
gains (country level), million USD
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Clearly, the necessary investments required at the
country level in order to optimize the returns in HVA
are enormous. Some rough estimates point to a total
amount of $2 billion:
• $600 million for the rehabilitation of orchards

(source MOA);
• $700 million for the rehabilitation of vineyards

(source MOA);
• $125 million for irrigation rehabilitation (source

MOA); and
• $60 million of annual current capital to make

the move from low-input to high-input
production of main HVA crops (source Farm
Survey – 2000).

• $600 million for value added infrastructure
investment, including storage, packing and
processing13.

This total amount is over two times greater than the
current Gross Agricultural Product ($693 million in
2002).

Even so, the benefits from producing HVA crops by
use of high cost inputs / technologies are significant,
including:
• Higher yields than the yields registered by

neighboring East-European countries (Romania,
Bulgaria, Hungary) and yields which compete with
yields of developed countries;

• Enhanced raw material base for the agro-
processing industry along with an improved
quality product;

• Significantly increased returns on farmers’
incomes that would stimulate the development
of commercial rather than subsistence agriculture
and would in turn contribute to on-farm as well
as off-farm investments.

• Enhanced HVA sector productivity would thus
have a great effect on the economy as a whole
by spurring the Gross Agricultural Product along
with the Gross Industrial Product, and finally lead
to the country’s high value agro-food export
growth.

Thus, investment initiatives in the Moldovan HVA
sector offer donors, investors and the GOM extremely
attractive returns. In order to communicate the
benefits of high input HVA, the GOM should support
and assist in the creation of demonstration plots and
provide farmers with detailed guidelines on how to
move from low input to high input practices.

In section C3 of this report the need to increase the
capacity of the agro-processing sector, both
quantitatively and qualitatively, to keep pace with
increased production and effectively market HVA
crops and processed products will be discussed in more
detail. In the same section the authors propose a
series of recommendations both to donors and the
GOM to accelerate the development of HVA
processing sector of Moldova.

13 This study assumes that to reach the 1985 levels of HVA production,
investment of approximately $600,000 must be made in nearly
1,000 HVA processing enterprises. This is described in further detail
in section E.
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1. PAST, PRESENT AND FUTURE MARKETS
FOR MOLDOVAN HVA EXPORTS

1.1. General Overview of Moldovan Agro-
Food Trade

Food and agriculture are essential components of
Moldova’s foreign trade, due to the country’s strong
agricultural specialization. Since 1995, the contri-
bution of primary agriculture to total exports has
ranged between 15 to 20%. In conjunction with the
agro-food industry1, this annual share is approximately
60 to 75% (Figure 52). Agro-food imports, on the
other hand, represent a significantly smaller part of
total Moldovan imports, accounting annually for not
more than 6% to 15% between 1995 and 2002.

Figure 5: Moldova’s foreign trade with agro-food
commodities, 1995-2002

1 Agro-food industry includes food, drinks and tobacco industries.
The term ‘agro-food exports’ as used in this study refers to exports
of agricultural, food, drinks and tobacco products.

2 The data analysis and charts in this chapter have been based on
data provided in the annual statistical books on Moldova’s foreign
trade and the Customs database on foreign trade.

3 Throughout the study, $ refers to USD.
4 2002 Moldovan agro-food exports to USA totaled to about $19

million, including mainly cereals (wheat, barley and maize) and
sunflower seeds: these four products accounted for 93% of the
total export value.

Before the 1990s, most of Moldovan agricultural
products were exported to the Soviet republics with
a smaller share to Eastern Europe. Since Moldova’s
independence, the agro-food export share rose
steadily to 74% in 1997, then declined to 62% in
2002. In monetary terms agro-food exports dropped
dramatically within a short time span of two years
(1997 to 1999) from $640 million3  to less than $300
million. This drastic reduction was caused by the
Russian financial crisis of 1998, as nearly two-thirds
of Moldovan agro-food exports were at that time
oriented towards the Russian market. In 2002, the

total value of Moldovan agro-food exports accounted
for $406 million.

Agro-food imports declined even more drastically
during the same two-year period, from $150 million
in 1997 to $38 million in 1999. However, imports
have shown a much quicker recovery pace as
compared to exports. By 2002, agro-food imports
had already returned to the 1997 level.

The restoration of Moldovan exports in the Russian
market has been particularly difficult. Although by
now Russia has managed to recover from the 1998
crisis and re-established its high demand for imported
agro-food products, it has, in the meantime, turned
to other suppliers. For example, while the size of the
Russian frozen fruit and vegetable market fluctuated
wildly between 1998 and 2002, Poland managed to
maintain and even increase its share of this market
(from 44% in 1998 to over 60% in 2002).

As shown in Figure 6, the current structure of Moldovan
agro-food exports is clearly dominated by the
‘processed foods, drinks and tobacco’ group, followed
by ‘vegetal products’, while ‘livestock products’ and
‘fats and oils’ have a relatively small share of 4% each.
Moldova is a net-exporter in all the categories, except
for the ‘livestock products’ group.

The CIS, mainly Russia, represents the major market
for Moldovan agro-food exports (over 70%), while
the major import suppliers to Moldova are the non-
CIS countries (75% to 80%), particularly the EU and
the CEECs. Despite the blow to Moldovan exporters,
Figure 7 shows that little export reorientation took
place after the 1998 Russian crisis. The CIS has
maintained its strong position as Moldova’s strategic
export partner (although Russia’s share slightly
declined from 59% in 1998 to 51% in 2002), and
while the share of the CEECs in total agro-food
exports declined from 16% to 13%, the EU share
practically remained unchanged and the USA share
grew from 1% to 5%4.

Figure 6: Structure of agro-food exports by major groups,
2002
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Figure 7: Distribution of Moldovan agro-food traded
commodities by country groups, 2002 vs. 1998

Moldovan agro-food export data for 2002 certainly
indicate some signs of recovery after the 1998
collapse, both in terms of volume and of monetary
value, while the major export destination of Moldovan
products – CIS markets, mainly Russia - has remained
substantially unchanged.

1.2. Evolution of Moldovan HVA Exports

Moldovan HVA exports5 have always been an
important part of the country’s overall exports,
accounting for approximately 10% to 15% in total
exports or 40% to 50% in food exports (drinks and
tobacco exports excluded) during the period from
1996 to 2002 (Figure 8). Annual HVA export values
have followed a trend similar to the aggregate agro-
food exports: the 1998 financial crisis in Russia lead
to a sharp decline in HVA exports, which extended
through the year 2000 and began to recover slowly
in 2001. So, from over $110 million in 1997,
Moldovan HVA exports fell to just $54 million in 2000,
rising again to $65 million in 2002. The share of HVA
exports in total food exports, while significant, has
been quite unstable, registering strong fluctuations -
from 40% in 1997, up to 53% in 2000 and down
again to 43% in 2002. This actually leads to the
conclusion that the drop in HVA exports has not been
as dramatic as in the case of total food exports.
However, the upturn has not been quick either.
Consequently, Moldova’s share in world exports of
fruit and vegetable products declined from 0.16%
in 1997 to 0.09% in 20016.

5 In this study fruit and vegetable (both fresh and processed) exports
are referred to as HVA exports.

6 The indicator for 2002 could not be calculated due to lack of
world trade statistics for this latest year.

Figure 8: Evolution of Moldovan HVA exports, 1996-2002

Clearly, the post-independence levels of Moldova’s
HVA exports were much lower than during Soviet
times, when the country exhibited much greater levels
of fruit and vegetable production and had
guaranteed “markets” for delivery of these products.
Table 26 shows the huge decline in exports of fresh
fruits and vegetables since 1985. Presently, Moldova’s
fresh HVA exports to world markets account for only
about 10% of what was supplied to the former USSR
back in 1985. Today, the high world demand for HVA,
including the increasing demand on the Russian
market, represents a highly favorable factor for the
growth of Moldovan HVA exports, which in turn
requires an increased domestic HVA production.

Table 25. Evolution of Moldovan fruit and vegetable
exports, 1985 vs. 2002

Source: Department of Statistics
*   All fruits except for nuts and grapes.
** 1985 data represent Moldova’s deliveries of fruits and vegetables
     to Soviet Union republics only.
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HVA Export Structure. Moldovan HVA exports are
comprised of three major groups:
- vegetables, including fresh/chilled, frozen and

dried vegetables;
- fruits and nuts, including fresh/chilled, frozen and

dried fruits; and
- processed fruits and vegetable products,

including juices and canned fruits and vegetables.

The structure of Moldovan HVA exports has always
been dominated by the category of ‘processed fruit
and vegetable products’ (Figure 9). The share of the
‘fruit’ category has been continuously increasing and,
in 2002, this category exceeded the level of
processed HVA exports. The smaller ‘vegetable’
category also appears to be growing slightly in terms
of both absolute values and as a share of total HVA
exports.

Figure 9: Evolutionary structure of Moldovan HVA
exports, 1996-2002

A more detailed breakdown of each of the three
major categories is represented in Figure 10 and
highlights the changing export patterns of each
subgroup over the four-year period from 1998 to
2002. In 1998 (the crisis year), within the ‘vegetable’
category, the fresh/chilled vegetables subgroup
dominated (77% of the total value) and frozen
vegetable exports were practically non-existent. In
2002 the picture in this category was different: dried
vegetables took the lead in the subgroup (45%),
specifically dried peas and beans (see also Table 20),
followed by fresh and chilled vegetables, mainly
onions, tomatoes and sweet peppers, while frozen
vegetable exports (peas, sweet peppers) grew to a
share of 14% within the vegetable category. It must
be mentioned, however, that the annual volumes of
frozen vegetables exported from Moldova are still very
small, not exceeding $700,000 or 2,000 metric tons.

In the ‘fruit and nut’ category, walnuts (primarily
unshelled walnuts) are the absolute leaders with
export volumes high (nearly 80% of the total
category) and growing every year in spite of the 1998
crisis, while fresh fruit exports, composed mainly of
apples, grapes, plums and cherries, dropped by nearly
50% in this four-year period. The worst export
performance was registered within the category of
‘processed fruit and vegetables’, which practically
halved in one year from 1998 to 1999 and has not
recovered until now. The major product in this
category - fruit juice exports (mainly apple juice
concentrate) - has been the most affected by the post-
1998 market loss.

Figure 10: HVA Exports by Categories, 2002 vs. 1998
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Top HVA Export Commodities. Table 26 lists the
leading Moldovan HVA export products (as measured
by their value contribution) in each of the three major
categories. The extremely high concentration and low
diversification of the Moldovan HVA export portfolio
can be easily seen, especially for the ‘fruit/nut’ and
‘vegetable’ categories, where only seven commodities
account for over 90% of the total export value in each
group. The category of ‘processed fruits and
vegetables’ seems more diversified, although fruit juices
clearly account for over half of the total value.

Geographical Distribution of HVA Exports. The
distribution of HVA exports by country groups has not
significantly changed since 1998. Figure 11 below shows
the distribution of total Moldovan HVA exports by country
groups. According to it only 44% of the country’s HVA
exports presently go to CIS markets, while more than
half are oriented to other markets, mainly those of the
EU and CEE. This information is misleading, however. The
conclusion that a majority of Moldovan HVA exports go
to non-CIS markets is caused by one top export product
– the walnut – which accounts for as much as 38% of
the total Moldovan HVA export value and is sent entirely
to non-CIS markets (mainly Western European markets).
Walnut export is a special case and should be set aside
from the rest of Moldovan HVA exports: (i) walnut
cultivation in Moldova practically does not exist, as walnut
trees grow mainly along the roads; (ii) large-scale walnut
exports have emerged only in about the past five years

Table 26: Top 7 HVA exports (as single products) by major categories, 2002

and are mainly performed by a Greek trading company.
The major HVA product, walnut kernel, is today primarily
sent to the EU (71% in 2002 - France, Austria, Greece).
Smaller shares go to the Middle East (Syria, Jordan) and
to neighboring Romania.

Figure 12 reveals the distribution of Moldovan HVA
exports with the walnut excluded from the total and
it shows a completely different picture: the CIS share
in Moldovan HVA exports appears very high (three-
fourths of the total) and quite stable over time. From
the CIS, Russia is the main market for Moldovan HVA
exports (over 60% of the total CIS share), followed
by Belarus (22%) and Ukraine (15%). The EU share
did not change over the four-year period (15% of
the total), and that of CEE increased from 4% to 8%
(mainly due to increased exports to Romania).

Figure 12. Distribution of Moldovan HVA exports, except
for walnut exports, by country groups, 2002 vs. 1998

Figure 11: Distribution of Moldovan HVA exports by
country groups, 2002 vs. 1998

A more detailed breakdown of HVA exports by countries
of distribution has been presented in Figure 13 (as well
as in Annexes 4.1 and 4.2). According to the chart, 60%
of vegetables, 90% of fruits (excluding walnuts) and
70% of processed HVA are exported to the CIS. There
are three specific export subgroups, namely: frozen fruits,
dried fruits and dried vegetables that are being exported
primarily to non-CIS markets. The export volumes of
these products are still very small at present (see Annex
4.1), but Moldova’s geographical location, with eventual
access to the EU via Romania, places it in an excellent
position to facilitate growth of its westward exports.
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Figure 13: Moldova’s major HVA export categories by country groups, 2002 vs. 1998

It therefore appears that the CIS markets, including
Russia as the main market, have traditionally been
and continue to be today the primary major target
markets of Moldovan HVA exports. A range of factors
have contributed to this pro-CIS trend of Moldovan
exports, such as: (i) the large size of CIS markets; (ii)
growing demand for HVA commodities on those
markets, particularly on the Russian one; (iii) a familiar
business environment which allows for a relatively
simple establishment of partnerships and trading
relations; (iv) the existence of a market niche for
Moldovan HVA exports due to produce quality and
standard similarity across CIS; (v) price competitiveness
of Moldovan HVA products due to conclusion of free
trade agreements within the CIS countries; and (vi)
an overall positive consumer image of Moldovan fruit
and vegetable produce on those markets.

1.3. Assessment of Comparative Advantage
of Moldovan HVA Exports

The high level of Moldova’s specialization in fruit and
vegetable exports as compared to other countries in
the world has been confirmed by the Revealed
Comparative Advantage (RCA) indicator, which
compares the share of a given sector in national
exports with the share of this sector in world exports.
RCA values above 1 indicate that the country is
specialized in the sector under review and, as shown
in Table 27, Moldova exhibits an average RCA varying
between 10 and 12 in the fruit and vegetable sector

over the last five years. Such a high RCA value has
ranked Moldova among the top ten countries in the
world specialized in fruit and vegetable exports
(source: ITC 2001). The RCA index seems to strongly
vary by category: for the ‘vegetables’ group it shows
values slightly above 1, and in the case of fruit and
vegetable juices it is extremely high (up to 50 and
over).

Having established the high country comparative
advantage in HVA exports, this study further attempts
to answer the question of how well Moldova
managed to use this advantage over recent years on
the world markets. In addition, the products or groups
of products in which Moldova has performed better
than others and increased its international market
share will be examined, as will which export products
are falling behind and to what extent the leading
export products are positioned in growing or declining
markets. In order to answer these questions a special
chart7 has been constructed to present the
performance of Moldova’s major HVA export product
groups (Figure 14). The chart shows the export value
of each product group (size of the bubbles), and it
compares national increase in world market share
(horizontal axis) to the growth of international
demand (vertical axis).

Table 27: Moldova’s Specialization Index in HVA Exports: Revealed Comparative Advantage (RCA)

Source: own calculations on the basis of International Trade Statistics available from the ITC.

7 Chart methodology developed by the International Trade Center
UNCTAD/WTO, and the necessary data available from the ITC
website (‘www.intracen.org’).
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Figure 14: World position of Moldova’s HVA exports problematic product groups. In spite of the revealed
comparative advantage of the Moldovan fruit and
vegetable juice export sector, its position on the world
markets keeps worsening. This is due not only to
stagnating world trade, but also to the influx of
Chinese low cost apple juice concentrate to European
markets. However, by comparing charts (a) and (b),
representing the situation in two consecutive periods
of time, 1997 to 2001 and 1997 to 2002, the
movement toward the ‘achievers in adversity’
quadrant of the two fruit categories can be observed,
which is certainly a positive sign.

Story Box 1. Within study interviews, Russian importers
have reported a relatively high demand on the Russian
market for Moldovan canned vegetables and some fresh
vegetables, such as sweet peppers and eggplants (products
that are not cultivated in Russia).

The vertical and the horizontal lines are of particular
interest from a trade development perspective, since
they divide the chart into four quadrants with
different characteristics (Table 29 for a detailed
explanation).

Table 28.  ITC Classification of country’s export portfolio:
“Quadrant” Approach

Champions – winners in growing markets (upper right
quadrant): These are the export products for which the
country has performed very well. These are the products
growing faster than world trade in general, and for which
the country has been able to outperform world market
growth and has increased its share in world imports.
Exporters of these products have proven their international
competitiveness over recent years. Trade promotion efforts
for these products are less risky and should aim at
broadening the supply capacity.

Achievers in adversity – winners in declining markets
(lower right quadrant):  Products in this quadrant are
characterized by growing shares of the country’s exports in
world import markets, which are declining over the period
studied. From a trade promotion perspective, niche-
marketing strategies are required to isolate the positive
trade performance from the overall decline in these markets.

Underachievers – losers in growth markets (upper left
quadrant): These products represent particular challenges
for the country’s trade promotion efforts. While
international demand has been growing, the country has
been falling behind with declining exports. As a result, the
country has been losing its international market share. In
general, the bottleneck is not international demand, but
supply factors. For these products, it is essential to identify
and remove the specific bottlenecks, which impede a more
dynamic expansion of exports.

Losers in declining markets (lower left quadrant): The
export prospects for these products tend to be bleak. World
imports of the products concerned have been stagnating
or have actually declined, and the market share of the
country has gone down. Trade promotion efforts for product
groups in this category face an up-hill task. They need to
adopt an integrated approach to take into account
bottlenecks both on the supply and on the demand side.According to the chart, only two of Moldova’s HVA

export groups – ‘vegetables fresh/dried/frozen’ and
‘vegetables prepared/preserved’–  lie in the
champion’s quadrant (see also Story Box 1), and their
position seems to be improving over time, when
comparing the two graphs of Figure 14.
Unfortunately, the rest of the HVA export product
groups have been located in the ‘losers in declining
sectors’ quadrant and are therefore regarded as
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Figure 15 identifies the concrete position of some of
the leading Moldovan HVA with respect to the world
markets in the period 1996 to 20018. It appears that
only three export products: fresh cherries, onions and
walnuts have been positioned in the ‘champions’ part
of the chart during the period 1996 to 2001, a time
of high instability for Moldova. There are two
products, dry peas and beans that, although exported
in small amounts so far, have still managed to register
a significant growth while world imports keep
declining. The group of ‘underachievers’ is
unfortunately the largest and includes grapes, plums
(fresh and dried) and tomato juice. Clearly, some trade
promotion efforts would have a good chance of
increasing Moldova’s world market share in the near
future. The situation for apple juice, fresh apples and
tomatoes is the most problematic and is aggravated
by declining world demand, so Moldovan exporters
of these products must make a major effort in
overcoming the demand impasse and, more
importantly, overcoming the internal supply
bottlenecks which reflect in reduced international
competitiveness of these products.

While interpreting the results depicted in the “ITC
Quadrant Approach” charts, the reader must keep
in mind that the period under review includes the
powerful negative effect of the Russian financial
crisis, which caused a serious decrease of all
Moldovan exports given that Russia was Moldova’s
main export market. This one-time external shock,
therefore, makes any conclusion regarding the
current unfavorable position of Moldovan HVA
exports on the world markets unsustainable in the
medium to long run, while the HVA export
performance is likely to improve in the absence of
negative external shocks, just as the recent 2002
data indicate (Figure 14, (b)).

Concluding Remarks

Moldova exhibits a very high specialization in the fruit
and vegetable export sector: average RCA values of
about 10 registered over the last five years rank
Moldova among the top ten countries in the world
specialized in fruit and vegetable exports. However,
Moldova has not yet successfully taken advantage of
this. Only two Moldovan export categories,
‘vegetables fresh/dried/frozen’ and ‘vegetables
prepared/preserved’ have succeeded in achieving the
status of ‘winners in growing markets’. The world

8 As data source for this chart, the on-line FAOSTAT-Agriculture
database (http://www.fao.org) was used. The range of products
presented on the chart is not complete because world trade data
haven’t been available for all the necessary commodities.

Figure 15: World Position of Moldovan Leading HVA
Exports, 2001

position of the other two categories, ‘fruit/nut fresh/
dried’ and ‘fruit prepared/preserved’ is still unclear,
but the movement towards the ‘winners in declining
markets’ quadrant is certainly a good sign. Moldovan
juice exports, in spite of their high revealed
comparative advantage, currently exhibit the most
problematic position of ‘losers in declining markets’:
partly due to the rapid growth of Chinese apple juice
concentrate exports to Europe.

Since the 1998 Russian crisis, the trend has begun to
improve slowly from 2001. In absolute terms agro-
food exports have not yet reached the 1998 level,
not to mention the peak level of the pre-crisis year of
1997.

The financial crisis of 1998, however, has not changed
the primary destination of Moldovan HVA exports,
which have traditionally been and remain the CIS
markets. Just as four years ago, today over 70% of
the country’s HVA exports (except for the walnut)
still go to the CIS. The Russian market absorbs the
largest part of this share (60%), followed by Belarus
(22%) and Ukraine (15%). A number of factors, both
objective and subjective, have determined the long
lasting CIS orientation of Moldovan agro-food
exports, including HVA exports. These are: (i) the large
size of CIS markets; (ii) growing demand for HVA
commodities on those markets, particularly on the
Russian one that has now recovered following the
1998 financial crisis; (ii i) a familiar business
environment which allows for a relatively simple
establishment of partnerships and trading relations;
(iv) the existence of a market niche for Moldovan HVA
exports due to produce quality and standard similarity
across CIS; (v) price competitiveness of Moldovan HVA
products due to conclusion of free trade agreements
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within the CIS countries; and (vi) an overall positive
consumer image of Moldovan fruit and vegetable
produce on those markets.

The high entry barriers on the EU agricultural markets9

(including high custom tariffs, the protectionist
agriculture policy and subsidies that discriminate
against outside imports of agro-food products)
coupled with high import produce requirements will
continue to prevent, at least in the short to medium-
term, the access of Moldovan HVA exports to the
Western markets. The Central and East European
countries, on the other side, will also tend to stiffen
their market access under pressures from EU (as has
already happened with Romania closing its market
for Moldovan livestock products). Therefore, the CIS/
Russian markets, in spite of the multiple problems
and threats existing there (to be discussed in
subsequent sections C2 and C4), will still remain the
major markets for Moldovan HVA exports due to the
aforementioned set of advantageous factors and
trends.

A current serious threat for Moldovan HVA exports
on the CIS/Russian markets, however, is the enhanced
market competition that is getting tougher every year,
as the number of competitors from the East as well
as from the West keeps increasing on those demand
growing markets. Therefore Moldovan HVA
producers and exporters should take account of this
and seek to persistently improve their produce
competitiveness on that market in order not to lose,
but on the contrary, increase their market share (see
a more specific and detailed discussion on these issues
in Section E within the presented case studies).

A number of internal constraints, of legal, policy,
technical and business practice nature, that currently
limit and impede Moldovan exports should be
addressed as a matter of priority and as an integral
effort of the Moldovan government, donors and the
business community (these are discussed in detail in
the subsequent sections C2 to C4 of this study).

While the study recommends that the former Soviet
Union, in particular Russia, remain the principal market
opportunity for Moldovan HVA exports, it openly
acknowledges the risk of the emerging markets and
the possibility of further economic calamity on those
markets, similar to the 1998 Russian financial crisis.
However, the reader should note that even in highly
developed economies, such as the US, major market
disruptions have occurred in recent years10. It is
important to note that whether exporting to relatively
stable or emerging markets, company management
must devise strategies to successfully cope with market
risks, including the avoidance of over reliance on any
one market..

However, it is not the intention of this study to exclude
or discourage exploration of other potential markets,
such as the Middle East, EU, Central and Eastern
Europe or the US. Rather, the study is intended to be
a practical document, providing useful information
and analysis on the most promising export
opportunities currently available.

9 To be discussed in C2.
10 For example, in 1981 the collapse of US grain markets because of

an embargo against exports to the Soviet Union caused grain
prices to fall by one-half in less than two weeks and led to
numerous bankruptcies among grain dealers. In 1984, with the
collapse of the US agricultural banking system, over 400 rural
banks were closed by the Federal Government for insolvency and
thousands of farmers lost their farms due to foreclosure. The US
government was forced to invest over $60 billion in the agricultural
banking system to stop further collapse. More recently, the livestock
industry was devastated in the UK when millions of tons of beef
exports were lost when trading partners halted the import of UK
beef because of fear of mad cow disease.
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2. LEGAL, REGULATORY AND POLICY
FRAMEWORK FOR AGRO-FOOD
EXPORTS AND CONSTRAINT
IDENTIFICATION

2.1. Legal Framework for External Trade
Regulation

Moldovan foreign trade is regulated by the provisions
of the Constitution of the Republic of Moldova, the
Law on State Regulation of Foreign Trade Activity,
other normative acts and international law norms, as
well as the international treaties in which the country
participates.

The major legislative acts currently regulating foreign
trade activity in Moldova are listed and briefly discussed
below.

• Law on State Regulation of Foreign Trade
Activity

The law establishes the legal basis for state regulation
of foreign trade operations, methodology for
involvement in foreign trade operations by legal and
physical bodies of the Republic of Moldova and by
other countries, as well as the rights, obligations and
responsibilities of public authorities on this matter.
The law states that the basic principles for foreign
trade regulations are as follows: promotion of a
unique foreign trade policy as an integral part of the
country’s foreign policy; centralization of the state
regulation system in the area of foreign trade and
control over this activity; unity of the country’s
customs territory; equal rights and non-discrimination
for participants in foreign trade operations; state
protection of legal rights and interests, including
commercial secrets, to all participants and freedom
of international exchange.

Trade policy is generally based on ‘custom tariff’
applications; exceptional measures are also allowed,
such as special, antidumping and compensatory
measures, all in line with the stipulations of the current
law, other standard acts and Moldova’s international
agreements. Quantitative restrictions (quotas,
licensing requirements) on import - export operations
are not generally used, but may still be applied in
exceptional cases. Based on national interest, such as
protection of the domestic producer, the Government
of Moldova may impose interdictions and restrictions
on external trade operations, which, however, do not
contradict national legislation and international
treaties.

• Law on Licensing of some types of activities

The law establishes the legal, organizational and
economic framework for licensing of certain types of
businesses, identifies the specific types of businesses
subject to licensing, and aims to ensure state control
over compliance with the required terms and
conditions. Foreign trade related types of agro-food
businesses subject to licensing requirements are the
following:
1. Import of alcoholic drinks, ethyl alcohol and beer;
2. Import of tobacco products;
3. Import of plant protection chemical and

biological material and plant growth stimulators.

Currently this export activity is not subject to licensing
requirements, although it was in the past.

A special body created for this purpose, the Licensing
Chamber, issues licenses. License costs are set on an
annual basis and specified in the Law on State Budget.
In 2003, for example, it was set at 18,000 MDL for
the import of alcoholic drinks and tobacco products,
and 1,800 MDL for the import of plant protection
products.

• Law on Foreign Investments

Adopted in 1992, the law aims at attracting and
protecting foreign investments, and establishes the
background and the forms, legal, economic and
organizational, for the operation of foreign
investors and the operation of foreign investment
companies in Moldova. The law does not impose
any restrictions on the operation of foreign investors
within the country; on the contrary, it provides a
series of facilities and warranties. According to the
law, wealth imported to Moldova as an investment
in the foreign enterprise statutory capital is
exempted from custom duties. Raw materials
imported for production of export goods are also
exempted from custom duties.

Foreign investment companies may benefit from a
50% reduction on income tax for a period of five
years if the amount of foreign investment in the
company’s statutory capital is over $250,000. The
foreign investor is authorized to unrestrictedly export
the income obtained from his operations in Moldova.

The law further states that if legislative conditions
worsen for the foreign investor, the investor would
still be granted the right to apply norms valid at the
time of the company’s registration in Moldova for a
period of ten years.
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• Customs Code of the Republic of Moldova

This important legislative act, adopted in July 2000,
establishes the legal, organizational and economic
principles of customs operation. Customs operation
involves promotion of customs policies, ensuring
compliance with customs regulations when goods,
vehicles or persons cross the customs border of the
Republic of Moldova; application of import and export
rights; customs clearance; customs control, supervision
and other activities. The Customs Code states that
customs operation will comply with international
norms and practices provided Moldova is involved in
international cooperation in this area.

The following import rights are applied when goods
enter the country: custom duties, custom fees, value
added tax (VAT), excise fees, and any other state fees
payable to the customs authority according to
legislation when importing goods. Export rights
include: the custom fee, license issuance fee, and any
other state fees to be paid at the time of exporting
goods.

• Fiscal Code of the Republic of Moldova

The Fiscal Code establishes general taxation principles
in the Republic of Moldova, the legal status of
taxpayers, tax bodies and other participants. The
general state system of taxes and fees covers: income
tax, VAT, excise tax, private tax, customs duty, and
road fund taxes.

Tax rates in 2003: income tax: 22% for legal entities
and 10/15/25% for physical entities. VAT: for an
annual turnover of 200,000 MDL or more the regular
rate is 20% of taxable product value. A reduced VAT
rate is applied to primary agricultural products: 5%.
The tax rate for bread and bread products, milk and
dairy: 8%. The list of agro-processed goods subject
to excise tax includes coffee, caviar, alcoholic drinks
and spirits, cigars and cigarettes. No fruit and vegetable
products are subject to excise tax.

Tax facilities for export of goods as stipulated in the
Fiscal code:
(1) Income tax: 50% tax reduction on export of

goods/services produced in Free Economic Zones
(FEZ); FEZ residents investing at least $1 million
in fixed assets or FEZ infrastructure are exempted
from income tax on their exports for a period of
three years; FEZ residents making investments of
over $5 million are exempted from income tax
on their exports for a period of five years.

(2) VAT: imported goods (e.g. raw materials) are
subject to the regular VAT rate, which is further

reimbursed in full if the processed products are
exported. VAT restitution must take place within
a maximum period of 45 days; 0% VAT is applied
on all goods/services exported and goods
imported to and exported from the FEZ.

(3) Excise tax: while exporting goods subject to excise
tax, the responsibility for excise tax payments is
extended up to the moment of foreign exchange
repatriation; goods subject to excise tax imported
and exported from the FEZ are tax exempted.

• Law on Customs Tariff

The law establishes the procedure for setting and for
the application of the customs tariff on goods
entering or exiting the territory of Moldova, rules for
enforcing customs duties, as well as the methods used
for establishing the value of custom goods and the
country of origin. The objective of customs tariff
application is the optimization of import structure,
balance between import and export of goods, as well
as protection of domestic producers and the creation
of favorable conditions for Moldova’s integration into
the world economy.

Customs duty represents the tax paid to the customs
authority according to the customs tariff. The list of
goods subject to customs duty and the amount of
duty are established by Parliament and are applied
according to the legislation and Moldova’s
international agreements. The add valorem type of
customs duty, applied to imported fruit and vegetable
products, is calculated as a percentage of the
product’s customs value. The 2003 customs duties
set for horticultural imports vary between 5% and
15% (Annex 5 for detailed information). The customs
fee, paid in addition to the customs duty, is set at
0.2% of the value of the imported goods.

Free Economic Zones (FEZ) benefit from customs duty
exemption on goods introduced on their territory
from outside the country, inside the country or other
FEZ and goods imported temporarily for processing
purposes and further export.

2.2. Main Actors and Objectives of
Agricultural and Trade Policy

The Ministry of Agriculture and Food (MOA) is the
central state body formulating and implementing
Moldova’s agricultural policy. Its primary role, to
promote modern and efficient agricultural practices,
is to some extent subordinate to the political and
ideological views of the prevailing government. Since
1995 the Ministry has experienced structural
adjustments and downsizing, the last one in mid-
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2001, by the new communist administration.
Reorganizing the ministry into an open institution,
committed to the implementation of genuine market
reforms, is a critical component of Moldova’s
agricultural development. Several attempts to
excessively regulate and control the agricultural
market have been undertaken over the past few years
by the Government. The often-expressed nostalgia
for former collective farms have led to attempts at
imposing land consolidation. Fortunately, many of the
policies that would interfere with the market have
not been implemented due to the efforts of
international lending institutions.

In light of the above, current agricultural policy
objectives, as specified in the Government Program
for 2001 to 2005, seem to have some central planning
implications directed toward three general issues:
1. Production growth and food security;
2. Stimulation of land consolidation through

associations of farmers toward development of
large production farms;

3. Focus on strategic sectors: viticulture and wine,
fruit and vegetables, tobacco, grains, oils, sugar
beet, as well as the livestock sector. During the
period 2001 to 2002 the MOA prepared a series
of strategy papers for the development of these
strategic agricultural sub-sectors and the work
on agricultural policy formulation is to be
finalized later this year with the adoption of the
Strategy for agricultural and food sector develop-
ment.

External trade policy issues are administered by the
Trade Department of the Ministry of Economy (and
specifically by its Division on External Trade Promotion
and Division on International Economic Relations and
the WTO). A subordinate agency aimed at providing
services and direct assistance to Moldovan exporters
is the Moldovan Export Promotion Organization
(MEPO), in operation since 1999. MEPO initially began
as an EU-TACIS Project and later transformed into a
government agency. A non-governmental inde-
pendent organization, the Moldovan Chamber of
Commerce and Industry, has been operating since
1991. Its mission is to represent the interests of its
members (Moldovan entrepreneurs) vis-à-vis the state
bodies and foreign business partners.

The current documents formulating Moldova’s external
trade strategy objectives are the Government Program
for 2001-2005, as well as the Strategy for Export
Promotion of Moldovan Products for 2002-200511. The
main objectives of these documents are: the creation
of a favorable export environment along with a
competitive market environment and the elaboration

and implementation of a set of economic, legal and
logistical measures to promote domestic products in
foreign markets. These objectives will be achieved by
strengthening the state’s role in these activities, making
full use of opportunities provided by WTO membership
and Stability Pact partnership, European integration
through negotiation of a free trade agreement with
the EU and intensified economic collaboration with
other states on a mutually advantageous basis.

A final document called Program of measures for
export promotion and protection of internal market
from low-quality imports and unfair competition is
expected to be prepared as a joint effort of MOA,
ME, Department “Moldova-Vin” and MEPO, and
presented for Government approval later this year12.

2.3. Evolution of Agricultural Trade Policy

Initial trade liberalization in the early 90s was followed
by intermittent export restrictions and licensing
requirements, which continued throughout the
decade. Starting in 1993, export controls and import
tariffs for foods have gradually been lifted. In mid-
1994 livestock products had tariffs of 30%, fruits and
vegetables of 50%, and tobacco and alcoholic
beverages of 100% or higher. Subsequently, these
have been significantly reduced with a maximum tariff
of 15%. Imports of fertilizers and feeds were exempt
from tariffs. Sporadic export restrictions remained for
wheat throughout the 90s. Exports of bulk wine,
cereals, sunflower, seeds and non-fermented tobacco
were temporarily restricted in 1997, while the latest
restriction was the six-month ban on wheat exports
in 2000. Licensing requirements for walnut exports
were introduced in 2000 and significantly hindered
trade within the sub-sector until their removal in
November of 2001.

Moldova’s accession to the WTO in July 2001 was a
landmark event in the country’s trade policy history.
For the first time, state policy became predictable,
with specific commitments to liberalize trade in goods
and services, as well as commitments to amend
legislation in accordance with WTO norms. Another
milestone in external trade policy was Moldova’s
inclusion in the Stability Pact for South Eastern Europe
that created additional opportunities for the country’s
exports.

11 The Export Promotion Strategy was adopted by Government
Decision No. 80 on January 29, 2002.

12 The Government Decision no. 227 from March 3, 2003 stipulates
the submission of the of the documents “Strategy for agricultural
and food sector development” and “Program of measures for
export promotion and protection of internal market from low
quality imports and unfair competition” by the end of 2003.
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The current legislative framework stipulates ‘only tariff’
regulation of external trade and no quantitative
restrictions can be applied unless extraordinary
measures are required (Table 29 for a recent example
of an extraordinary measure). The Law on Customs
Tariffs and WTO agreements stipulating consequent
tariff reduction regulate customs tariffs. Other non-
tariff measures, such as licensing and other trade
interdictions and limitations, are not extended to
agro-food tradable commodities, except for licensing
requirements to imported alcoholic drinks and
tobacco products.

Table 29. Protection tariff on sugar imports

Since August 1, 2003 a temporary customs duty of 40%
has been introduced on all sugar imports. This extraordinary
measure was aimed at local producer protection threatened
by huge sugar imports (higher than the annual domestic
consumption) in the first months of 2003, which drastically
pushed down the domestic price of sugar.

The duty was initially imposed for a period of 200 days,
and if the consequences are positive the Government will
propose its extension for five more years.

Moldova’s commitments within the WTO regarding
the border measures, such as market access, domestic
support and export subsidies, are summarized below:
1. In order to protect the domestic market from

imports, Moldova insisted on a higher level of
customs duties compared to the level used
previously: an average of 12.5% vs. 5%. For agro-
food goods (including fruit and vegetable
products) the applied tariffs range from 5% to
15% (for data see also Annex 5). The highest
protection (up to 15%) is offered to those
products in which Moldova is self-sufficient, such
as sugar, sunflower products, milk, beef and
pork, alcoholic drinks, and some fruits and
vegetables.

2. A significant acceptable level of support for
Moldovan agriculture was negotiated in the
amount of 15.98 million SDR13 in addition to the
de minimis level of 5% of GAP (varying annually
between $32 and $35 million over the last three
years).

3. No agricultural export subsidies can be applied
(and have not been applied previously).

However, in spite of the significant progress toward
trade liberalization achieved in the last years, the
inertness of the old trade policy has not been fully
overcome, thus sending contradictory messages to
the business community and diminishing the
advantages of the WTO agreement. Such drawbacks
include: attempts to establish profit margins for

production of certain products (bread and milk
products); restriction of grain exports (six-month ban
on wheat exports imposed in 2000); introduction and
later abolishment of the discriminatory excise tax on
cigarette imports (late 2001 – March 2002); the
burdensome and lengthy procedure of VAT
reimbursements on imports used in production of
exported goods14. A regulatory constraint, slowing
down the import of advanced agricultural
technologies, is the imposed certification system on
new imported seed varieties, including those imported
from developed countries.

An unexploited area of export promotion remains
the bilateral negotiation framework, in which Moldova
has just begun to engage. This includes the multiple
exclusions from free trade agreements with CIS
countries and Romania and non-tariff barriers upon
the export of goods to Russia and Ukraine (both issues
to be discussed in section C2.5.). Moldova has not
yet learned to fully benefit from WTO membership,
i.e. resolve trade disputes with other countries by use
of the WTO framework, or effectively promote its
trade interests at the bilateral level based on WTO
general rules and principles.

Some serious market access problems seem to be
caused by Moldova’s disregard for some commitments
assumed within the bilateral trade agreements. The
recent case of large exports of cane sugar (larger than
the domestic production) to Romania (with which
Moldova has a free trade agreement) during the first
three months of 2003 has shown Moldova’s weakness
in controlling the rules of origin. While some
provisional consensus has been reached in this regard,
the threat of imposing quotas on Moldovan cane
sugar imports will persist if the involved authorities
delay the implementation of appropriate measures.
The Moldovan Chamber of Commerce, in particular,
should strengthen control when issuing certificates
of origin on cane sugar.

13 SDR – Special Drawing Rights
14 Fiscal Code stipulates a period of maximum 45 days for VAT

reimbursement, but in reality it takes longer.
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time, but it is the only way to overcome the
competitiveness problem (quality and standards) of
Moldovan products on Western markets.

In the context of EU integration, a National
Commission for European Integration was created in
early 2003 to develop the European Integration
Strategy of Moldova. Currently, the Commission is
working on the Concept of Moldova’s European
Integration. When finalized, this paper will be passed
on to the European Commission for approval and
coordination. The next step will be a Strategy Paper
specifying the mechanisms and actions to be
undertaken in the integration process. In this context
it is mentioned that thus far, Moldovan authorities’
claimed intentions toward European integration have
not gone far beyond declarations and “on-paper-
only” action plans.

International and Regional Trade Agreements

Since May 1st, 2001, Moldova has been a permanent
member of the WTO, thus obtaining preferential
access, based on the most favored nation (MFN)
principle to the markets of WTO member countries.
The advantages of WTO membership are outlined
below:

• WTO agreements generally offer expansion of
trade opportunities to member countries. For
Moldova this means the establishment of stable
trade ties with over 140 states. Without the WTO
it would take Moldova many years to achieve the
same opportunities.

• Members have access to a dispute-solving
mechanism to protect their commercial rights
and interests. Only within the WTO framework
would such a small country as Moldova hope to
advocate for itself in trading disputes with more
powerful and influential partners. The case of
the prohibition of livestock and dairy product
imports introduced by Romania vis-à-vis
Moldovan products is a good example. An
agreement has been reached with Romania to
resume imports of eggs from Moldova (to date
only four producing enterprises have received
positive evaluations from Romanian inspectors)
and could lead to the resumption of dairy exports
in the near future. A solution to this dispute could
exist only within the WTO framework, where
both countries are members. Another example:
Moldova’s position with regard to Ukraine’s WTO
admission depends on the creation of joint
custom points on the Transnistria border territory
and Ukraine’s rejection of old custom seals and
recognition of new seals issued by the Republic

2.4. Status of Moldova’s Trade Agreements

Bilateral Trade Agreements

Currently Moldova has concluded Free Trade
agreements with 12 countries: 10 CIS, Romania and,
the most recently ratified in May 2003, Bosnia-
Herzegovina. Six more free trade agreements are
planned (originally scheduled to be signed by the end
of 2002) with countries and participants of the
Stability Pact for South Eastern Europe (SPSEE).

Belarus is the only country with which Moldova has a
bilateral agreement on guaranteed annual supplies
of fruits and vegetables. The amounts to be delivered
by the Moldovan part for the period from 2002 to
2009 have been set at 50,000 metric tons per annum
of fresh and canned fruits and vegetables. This
represents merely a barter operation (Moldova
receives tractors and agricultural machinery from
Belarus) and strongly resembles the former Soviet
distribution system.

Talks have been initiated with the EU concerning a
free trade agreement. So far, the EU has offered a
larger market access through tariff reductions within
the Generalized System of Preferences (GSP). However,
Moldova’s agro-food exports fall under the ‘sensitive’
group of products, thus offering the least preference
(only 3.5% tariff reduction). An advantage is that
Moldova has obtained the so-called ‘social clause’ by
which further tariff reductions of 5% are applicable.
Moldova benefits from similar preferences from the
USA, Canada, Switzerland and Japan.

As provided in the Partnership and Cooperation
Agreement (PCA) signed between Moldova and the
EU in 1998, Moldova may launch talks with the EU
regarding the signing of a free trade agreement
conditional upon making progress in strengthening
its ‘administrative capacity’. This refers to compatibility
of Moldova’s legal, regulatory and operational
framework with that of the European Union in the
following areas: Civil Code, standardization,
intellectual property, judiciary system, rules of origin
and control over customs territory. Some of these
issues have indeed recorded some progress over the
past years (adoption of the Civil Code and
implementation of judiciary reform). Moreover, the
Ministry of Economy has recently approved a new
standard framework regarding the rules of origin of
products. With assistance from TACIS, the
implementation process of the Law Regarding the
Transfer to Voluntary Standards is being reviewed to
modernize national standards to be compatible with
those of Europe. All of the above will certainly take
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development. Proximity to a prosperous economic
zone, such as the EU, represents a strong stimulus
for the economic development of the neighboring
states. This new institutional framework provides new
possibilities for economic cooperation, which need
to be further explored and built on.

In April 2002, Moldova (as well as Ukraine) was offered
observer status within the Eurasian Economic Area
(EEA), which is currently comprised of five member-
countries: Belarus, Kazakhstan, Kyrgyzstan, Russia and
Tajikistan. Currently Moldova has free trade agreements
with all EEA members, although some exemptions from
free trade have been introduced by Russia and Ukraine.
To this end, if the EEA could substitute the actual CIS
framework by offering its members a larger market
access and more efficient coordinating mechanisms, it
would be imperative for Moldova to participate in this
economic process. Nevertheless, Moldova has to make
its own priorities in trade policy and, while focusing
on its current main trade partners from that area
(Belarus, Russia and Ukraine), needs to refrain from
undertaking excessive commitments and creating
customs union without considering all possible
implications for its trade relations with other countries
and especially within the WTO framework. The fact
that most EEA countries are not yet members of WTO
makes this process even more difficult. Therefore any
declarations concerning Moldova’s membership in the
Eurasian Customs Union must be accompanied by a
clear understanding of how such an action would be
compatible with WTO rules.

Finally, a recent (July 2003) Protocol has been signed
by the Customs Services of Moldova, Russia, Ukraine,
Belarus and Azerbaijan regarding the creation of a
customs crossing system for fresh fruits and vegetables
that will operate only during seasonal harvesting and
sale of these products. The document anticipates that
transport moving across these countries’ borders
would be allowed to proceed without delay.

2.5. External Barriers to Trade

Factors limiting Moldova’s exports to the EU and
Eastern European markets are external in nature and
refer to foreign trade policies and trade regimes
imposed by the importing countries. These factors
can be classified in two groups: tariff and non-tariff
barriers to trade.

Tariff Barriers of EU and CEE Countries

Currently there is high tariff protection of agricultural
markets in the EU and CEE. Customs duties range
between 20% and 40% and are considerably higher

of Moldova. As a result of negotiations, the
second condition has already been fulfilled (by
the bilateral Protocol signed in Kiev on 15th of
May 2003), while the first one is still under
discussions at the multilateral level.

• WTO multilateral disciplines provide a safer
business environment and a greater confidence
in trade relations. Bilateral agreements cannot
serve as an effective mechanism for a unified
policy promotion, because they reflect only the
trading level with one country or another.
Moreover, just as in case with Ukraine, Moldova
would not be able to effectively promote its trade
interests on a bilateral level without reference to
the WTO generally accepted rules and principles.

• WTO agreements have improved the transpa-
rency of trade policies and practices of trading
partners and stabilize the trading relations. As a
small country, Moldova can count only on
international leverage in monitoring and
implementing the trade liberalization measures
in other states. National trade interests can be
best ensured within an international trading
framework with well-established rules.

Further market access may be provided by the Stability
Pact for South Eastern Europe, a regional agreement
providing for free trade agreements on a bilateral basis
between partner countries. Moldova agreed to the
Stability Pact in February 2001. This pact makes it
possible to access the Free Economic Zone created by
the seven Balkan states. An objective of the meeting
held in Brussels in June 2001 was that, by the end of
2002, the participants in the Pact would sign bilateral
free trade agreements that would cover at least 90%
of the bilateral trade and tariff positions of the
harmonized classification. Moldova is far behind
schedule, having ratified only one free trade agreement
with Bosnia-Herzegovina in April 2003. Officials from
the ME have reported that two agreements with Serbia
and Montenegro and Albania are to be signed in the
near future and that negotiations have begun with
Bulgaria, with another meeting scheduled to take place
later this year. Macedonia and Croatia are also slated
for negotiations. The plan was to sign all free trade
agreements within the Stability Pact during 2003. As
soon as all free trade agreements are signed, the next
item on the Pact’s agenda will be the implementation
of FTAs, including elimination of non-tariff barriers,
harmonizing standards and simplifying border
procedures.

Undoubtedly, Moldova’s participation in the Stability
Pact is a firm step toward European integration
through promotion of reforms, implementation of
governing mechanisms and regional infrastructure
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than Moldovan duties allowed by WTO agreements
(see Annex 6 for the range of customs duties on fruits
and vegetables for some countries). Despite consistent
measures taken within the WTO to liberalize trade
for agricultural goods and to lower tariff barriers,
these objectives will not be met soon.

Custom tariffs offered by the USA and Canada through
the GSP are much lower for fruit and vegetable imports
(Annex 6) and Moldovan exports of processed fruits
and vegetables, as well as of dried vegetables, to the
USA and Canada have been increasing in volume.

Non-Tariff Barriers To Trade With The Countries
Of The Free Trade Area Zone

Moldovan agricultural exports face specific, non-tariff
barriers in eastern markets with the partners of the
free trade area. These include, on one side, exemptions
from free trade with Russia, Ukraine and Romania and,
on the other side, a range of fiscal and administrative
barriers (customs procedures, import licensing,
standardization issues, internal taxation, etc.). The
detailed list of non-tariff barriers is presented below.

• Exemptions from free trade

Based on the Protocol on Modifications and
Amendments to the Protocol on the Free Trade
Agreement between Moldova and Russia of 1993
signed on May 29, 2001 the following list of goods
are exempted (through tariff, not quotas) from free
trade arrangements (Table 30):

Table 30: Exemptions from free trade with Russia

According to a recent bilateral Protocol on elimination
of exemptions from free trade between Russia and
Moldova, beginning January 1, 2005 Moldova will
be allowed to supply up to 100,000 metric tons of
sugar per year to the Russian market within the free
trade regulations. The Protocol also predicts a further
gradual restoration of free trade regulations for
tobacco products (from January 1, 2004), spirits and
strong alcoholic drinks (from January 1, 2012).

Ukraine has also exempted from free trade with
Moldova such products as sugar and sugar derivatives,
spirits and strong alcoholic drinks.

Officially there are no exemptions from free trade
with Romania. However, in May 2002 Romania closed
its border to Moldovan imports of livestock products,
including meat, poultry, dairy and eggs and no
resolution has come about with the exception of
limited egg imports. The basis for this lies in Romania’s
commitments for EU accession, which prohibit imports
from countries that have not adopted EU certification
standards and norms. Moreover, Romania is about
to close its border (or introduce quotas) for cane sugar
imported from Moldova if imports of this product
continue to rise.

Following Romania’s border closure to Moldovan
livestock imports and as an attempt to solve this
serious problem15, in September 2002, Moldova
initiated talks with the EC regarding its inclusion in
the list of third countries authorized for livestock
exports into the EU, a process which is estimated to
take approximately 12 to 18 months.

• Customs procedures

There is a range of payments required by Ukraine at
the border, which seem to be excessive both in terms
of their number and cumulative amount of fees
imposed. The following areas are included: phyto-
sanitary (plant protection) and veterinary payments,
ecological and insurance taxes.

Russia and Ukraine’s legislation with regard to
customs valuation is not entirely adjusted to the WTO
Agreement on Implementation of Article VII of
GATT’94. This poses some additional administrative
procedures for Moldova’s exports.

• Transit procedures

Being a landlocked country, Moldova is extremely
vulnerable to the transit regulations of neighboring
countries. Taking into account that most of Moldova’s
exports go to the Russian market, transit through
Ukraine becomes crucial.

Negotiations with Ukraine regarding the creation and
function of a “green corridor” for the transit of
Moldovan goods through Ukrainian territory have to
date not been productive. On the contrary, transit
conditions are worsening every year in terms of the
multitude of requirements and fees charged by the
Ukrainian customs service. A recent order (February
2003) of the Ukrainian Customs Service imposes a
new requirement, financial guarantees, on the transit

15 Between 1998 and 2001, Romania absorbed 20-35% of total
Moldovan livestock exports.
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of a range of agro-food goods through the Ukrainian
territory by means of motor vehicles. The specified
list of goods includes all types of fruits and vegetables.

According to MOA estimates, the additional expenses
incurred by Moldovan exporters while transiting
Ukraine, which include costs of the required financial
guarantees, escort and some banking procedures,
may reach the amount of $800 per transportation
unit, thus enhancing the product export price by
about five cents per kilogram, which is quite a sizeable
increase. Moreover, the long waits in the customs area
cause delays in product delivery and represent a major
problem, especially when dealing with perishable
products, such as fresh fruits and vegetables.

Due to these constraints the export operations
performed by physical bodies, which usually have a
significant share in the border export of fresh
horticultural products, have been declining every year.

The cumbersome transit procedures established by
Ukraine, along with less than transparent local taxes
within Ukraine make transport procedures an issue
of utmost priority for Moldova’s export promotion
policy.

• Internal Taxation and Regulation

Art. III of GATT’94 provides that countries will not
use internal taxation as a means of protecting the
domestic market from imported goods. However, in
Ukraine this is not the case as there are different excise
rates in place for domestic and imported goods. A
number of wine and other alcoholic drinks have this
different excise treatment (Table 31). The
discriminatory excise rates were put in place on July
1, 2003, according to the Ukrainian Law on
modifications to the Law on budget for 2003.
Significantly lower excise rates for imported goods
were functioning in Ukraine before these last
modifications.

Table 31. Different excise taxation of selected products
in Ukraine

These recent legislative changes certainly represent
major barriers for Moldova’s exports and the country
intends to notify WTO members about this and to
switch from bilateral to multilateral-level negotiations.

• Import Licensing

The general approach for Import Licensing in both
Russia and Ukraine does not comply with Article VIII
of GATT’94, which states that fees and charges
associated with the import procedures will be limited
to the approximate cost of services provided and will
not serve for protection or fiscal purposes. For
example, the cost of a license for alcohol imports in
Ukraine is much higher relative to the cost of a license
in Moldova.

• Standards

Within CIS countries there is a great degree of
uniformity in technical regulations to trade due to a
common historical background (former standardizing
body GOST), as well as current cooperation within
the so-called Interstate Council for Standardization
created within the CIS and recognized by ISO as a
regional standardization body.

As a result, an old system of about 20,000 standards
has been inherited, which includes mostly mandatory
standards. Although there is no intention to use them
as technical barriers to trade, their application may
sometimes create difficulties for Moldovan exports.
Such situations occur especially when local
standardizing bodies in Russia do not entirely follow
the provisions agreed upon by the Interstate Council.

For instance, Moldovan standards on wine differ from
those adopted by the Interstate Council, and although
they differ in a positive way (they do not lower the
level of the previous standard), this may lead to some
additional problems. Despite the fact that the
Interstate Standardization Body provides for mutual
recognition of its member-country certificates since
1993, this is not a common practice. Reconfirmation
of certificates is required, which means double
certification. It is worthwhile to mention that this is
the usual practice throughout CIS countries.

2.6. Summary of Internal Regulatory and
Policy Constraints

Significant progress has been made during the last
decade, and especially since Moldova’s membership
in the WTO, toward the liberalization of Moldovan
trade policy and export regulations (Table 32). In
particular, this progress has been achieved by
improvement of the legal framework in line with the
country’s market orientation and trade facilitation
through conclusion of favorable bilateral and
multilateral trade agreements.
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Table 32.  Moldova’s Trade Policy Evolution

Noteworthy are the two agreements that Moldova
concluded with a number of CIS countries aimed at
facilitating horticultural exports: the bilateral
agreement with Belarus on guaranteed annual
supplies of fruit and vegetables, fresh and canned;
and the creation of a customs crossing system for
fresh fruit and vegetables (but only during the
seasonal harvest and sale of products) among
Moldova, Russia, Ukraine, Belarus and Azerbaijan.

Although it may appear that the current liberal trade
policy and the existing array of trade agreements
ensure market access for the bulk of Moldova’s
agricultural exports, there persist a series of policy-
related constraints and drawbacks that continuously
hinder Moldovan export growth, including HVA
exports. These are:

1. The under-developed bilateral negotiation
framework, including the multiple exclusions
from free trade agreements with the CIS and
Romania, as well as the non-tariff barriers upon
the export of goods to Russia and Ukraine,
strongly undermine the advantages offered by
free trade.

2. The slow progress in concluding bilateral free
trade agreements with the countries of the
Stability Pact for South-East Europe. Although
Moldova joined the Pact later, with the status of
associate, and does not have a deadline for
completing its bilateral agreements, as other
partner countries do, Moldova should
nevertheless seek to pursue its interests more
aggressively in establishing free trade areas within
the South-East European zone.

3. Lack of decisive actions toward concluding a Free
Trade Agreement with the EU i.e. slow progress
in the process of harmonizing the national legal,
regulatory and operational framework with the
European one in the specified areas. The Concept
for Moldova’s European Integration by the

National Commission for European Integration,
although intended to be presented to the EC in
the spring of 2003 is not finished.

4. Moldova has not yet learned to fully benefit from
WTO membership, i.e. resolve trade disputes with
other countries by use of the WTO framework,
or effectively promote its trade interests at the
bilateral level based on WTO general rules and
principles.

5. Administrative weakness and the negligence of
state bodies (e.g., in controlling the rules of
origin) lead to breaches in the bilateral trade
framework and may create serious market access
problems for Moldovan exports.

6. Poorly implemented and/or inefficient regulatory
procedures, including insecure and slow VAT
reimbursements on exports; burdensome and
lengthy customs procedures that hamper
perishable exports; widespread corruption of
customs officers and excessive documentation
required for export operations16.

7. Lack of an adequate international trade
institutional infrastructure. Moldova needs a
professional agency to negotiate international
bilateral and multilateral trade agreements and
to develop domestic trade policies.

16 These administrative and regulatory constraints will be addressed
in detail within the C4 chapter “Business practice constraints”.
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2.7. Recommended Actions

(a) Moldovan Government

• Use the WTO format to negotiate free trade
agreements. For a small country like Moldova,
it is clearly difficult to hold talks with more
powerful trading partners such as Russia, Ukraine
or Romania. As a WTO member, Moldova is
entitled to use the international framework of
WTO rules and principles, a powerful instrument,
in order to protect its rights and interests vis-à-
vis other WTO members, such as Romania, or
WTO candidates, such as Russia and Ukraine.
Moldova should attempt to renegotiate the
exemptions from free trade using this same
format. Thus, the GOM, particularly the WTO
Division of the Ministry of Economy, should focus
on strengthening its current negotiating capacity
by taking advantage of Moldova’s WTO
membership status.

• Eliminate non-tariff barriers to trade using
WTO trading framework. Non-tariff barriers to
trade, such as costly and lengthy transit and
customs procedures, greatly minimize the
intended positive effect of bilateral and regional
trade protocols aimed at facilitating trade, in
particular, for horticultural products. These
barriers are mainly due to the non-transparent
policies and practices used by Moldova’s trading
partners, and can be best reduced within the
international trading framework of the WTO.

• Conclude bilateral free trade agreements
with SPSEE participants. Although the GOM
has a long-term plan to conclude trade
agreements with the seven SEEC participants of
the Stability Pact, speeding up this process will
have a two-fold benefit: Increasing trade
between the countries and, perhaps more
importantly, facilitating the access of Moldovan
products to those markets. Conclusion of bilateral
trade agreements will have a positive effect on
the economy and is also a positive step toward
European integration through promotion of
reforms and regional infrastructure development.

• The GOM should finally proceed with clear
and decisive actions toward reaching an
Association Agreement with the EU, thus
sending an explicit message on its pro-EU
integration intentions. Accelerating this
process involves the harmonization of the
national legal, regulatory and operational
framework with the European one.

• Resolve institutional weaknesses regarding
the rules of origin. Foreign horticultural
produce (of variable quality) is being imported
and then re-exported as Moldovan, a practice
that will ultimately undermine any attempt to
establish quality standards. It is either the result
of negligence or corruption of the state bodies
that issue the certificates of origin, or the
exporters themselves are playing unfair games
by switching the products after receiving the
necessary certificate. In developed countries,
legislation authorizes that the economic agent,
upon receiving the certificate of origin, is fully
responsible for the supplied product and that any
infringement of this responsibility will be severely
penalized. Moldovan policymakers should
emphasize and enforce this practice.

• Expand the Department of Trade within the
Ministry of the Economy in order to better
address concerns of Moldovan exporters. The
study recommends that producers, processors
and exporters of HVA products create an
association in order to address their common
interests to the GOM. For effective
communication, GOM must appoint a contact
person or office within its bureaucratic structure
to act upon the association members’ interests,
to coordinate donor activities and to facilitate
increased exports. It is recommended that the
current Department of Trade within the Ministry
of Economy be expanded and strengthened to
include specialists dealing with HVA trade issues.
This department should be elevated in
importance and influence within the GOM
bureaucracy. One way of doing that would be
to elevate the Director of this expanded
department to the level of Vice Minister of
Economy for Trade17.

• Study and learn from experiences of
neighboring countries that have successfully
attracted investment in agriculture. Each
country transitioning to a market economy is able
to document unique successes and failures. The
GOM should be receptive to the lessons offered
by other transitional economies that have attracted
hundreds of millions of USD to their agricultural
sectors throughout the past decade (i.e. Hungary,
Poland, etc.). There are many parallel measures
that can be applied readily and without great cost
if the GOM studies the positive example of other

17 If such an expanded department was organized donors should
provide technical assistance to this new department or agency
led by a Vice Minister.



64 Section C

neighboring economies and sets the stage for
dynamic change. For example, the study stresses
the need to adopt policies, laws and regulations
related to business investment and trade that are
similar to those of other countries in the region
that are experiencing economic growth fueled by
the private sector. There is no justification to reject
these experiences based on the false premise that
Moldova is different.

(b) Business Community

Moldovan exporters are most strongly affected by the
export limitations imposed by legal, regulatory and
policy constraints. Therefore, the authors strongly
recommend that producers, processors and exporters
of HVA products organize themselves into an
association in order to communicate and lobby their
common interests to the GOM. There is no such
organization in Moldova today and therefore the
interests of this group are not represented in any
organized fashion.

The association should aggressively promote its
members’ interests of a legal and policy nature to
the GOM by establishing active communication and
cooperation with the expanded Trade Department
within the Ministry of Economy, as well as with the
Moldovan Competitiveness Committee. An improved
dialogue among all the parties on the multiple policy
and regulatory issues that constrain Moldovan exports
in general and HVA exports in particular, is imperative.

An immediate task for the newly created HVA
Association would be to urge the GOM at addressing
the existing policy and administrative constraints that
currently impede export growth, such as:

• Renegotiate the exemptions from free trade and
eliminate the non-tariff barriers to trade with the
countries of the free trade area by the use of the
WTO framework.

• Reach conclusion of bilateral free trade
agreements with the seven SEE participants of
the Stability Pact in order to improve the market
access of Moldovan HVA products.

• Ensure timely and secure VAT reimbursements on
exports.

(c) Donors

Technical assistance donor projects should
constructively address policy constraints that
discourage HVA exports and investments in order to
help Moldova reach its goals of European integration.
Donors should:

• Support the country’s institutional capacity
with regard to the harmonization of the
national legal, regulatory and operational
framework with European norms, thus
helping Moldova meet the conditions required
for achieving a free trade agreement with the
EU, as provided in the PCA;

• Assist the Government of Moldova to
prepare and implement a national plan to
improve Moldova’s export competitiveness,
possibly by supporting the creation of a Moldovan
Competitiveness Committee. The committee will
cooperate with regional initiatives and will
promote partnerships with the private sector, as
well as strengthen the mechanisms of interaction
and cooperation between private and public
parties at the regional, national and local levels.

• Encourage the GOM to expand and
empower the Department of Trade (see the
recommendations to the GOM above) by
providing technical assistance to this new
department or agency as required.

The donor community should create a consortium to
align strategies and to work with the GOM to ensure
that it has sufficient technical assistance to implement
and adopt regulatory reform and to evaluate and
prioritize objectives, particularly those that are
encouraged by the donor community. The consortium
will negotiate with the GOM and establish conditions
that must be fulfilled by the Government in order
for the HVA sector to benefit from technical assistance,
loans, grants, and other interventions This is commonly
done by the major financial donors, especially in the
fiscal reform area and the model can easily be adopted
to support development of the HVA sector.
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3. TECHNICAL CONSTRAINTS TO HVA
EXPORT GROWTH

Development of the technical infrastructure is
important for Moldovan HVA export growth. It
involves the current status of agro-processing as well
as the primary agriculture sector, which in turn
depends on a series of agricultural markets and
services. Currently many technical constraints exist and
they represent actual impediments to overall agro-
food exports. Most of the production-level technical
constraints are briefly discussed in Section B3.
Presented here is a more extensive discussion of
important technical constraints that occur in four
areas:
1. The constraints at the production level;
2. The constraints in rural marketing facilities;
3. The constraints at agro-processing enterprises;
4. The constraints affecting other physical infra-

structure.

1.  Production level constraints are the most
numerous and diversified. They include developing
markets for inputs and equipment, developing and
utilizing agricultural research, education and
extension, and the development of credit facilities.

• Agricultural inputs

The seed market is still dominated by the state
institutes for plant breeding and variety selection,
‘Selectia’ based in Balti and ‘Porumbeni’ based in
Chisinau. However, private seed breeding companies
have entered the market along with informal
producers, and a portion of the market, about 50%
of HVA seeds and 35% of grape seedlings, is
imported. It is generally acknowledged that domestic
certified seeds on average produce lower yields and
quality than imported seeds.

A key constraint in the seed market continues to be
excessive seed certification regulations. The regulators
in the MOA, favoring the interests of the institutes,
often suppress market entry of new seed companies
and of imported seeds. This leaves farmers heavily
dependent on public research for new technology
and on the regulators to judge seed quality. The
present seed registration process takes at least one
planting season and sometimes more before seeds
can be approved. Simplifying the seed certification
system is necessary to facilitate new entries into the
seed market and to avoid duplicating the work of
existing reputable research institutes in the USA and
the EU (verification and approval of new seed varieties)
except on the grounds of legitimate phyto-sanitary
concerns.

At the farm level, seeds (as well as fertilizers and
chemicals) are mainly supplied by the large local farms,
as well as by some intermediaries. The presence of
farm stores in some villages (total of 80) represents
another important source for input supplies for the
local agricultural producers18. An increasing share of
certified seeds is traded on the domestic market, while
the use of low quality farm-produced seeds is being
reduced.

With the privatization of the former state distribution
system, an emerging market for fertilizers and
chemicals appears to be developing. A significant
number of companies are involved in the import and
distribution of fertilizers and chemicals, and it is
observed that the large international pesticide and
herbicide companies are well represented in the
Moldovan market. Domestic agro-chemicals are sold
through distribution networks of either the individual
company or through donor funded initiatives, such
as the USAID funded farm stores and the larger agri-
business centers.

The Russian financial crisis had a negative effect on
domestic demand for chemicals and fertilizers.
However, the market, made up predominantly of cash
based transactions, has practically recovered, and
many traders are optimistic about improvements in
domestic demand as more small-scale commercial
farmers enter the market following the land
privatization program.

As compared to the early 1990s, fertilizer and
pesticide usage dropped significantly: during the
period from 1990 to 2002 chemical fertilizer use
decreased by 8 times, while natural fertilizer use
declined by over 50 times. This dramatic decline can
be accounted for by fertilizer price increases and
severe financial constraints at the farm level and the
movement to cash based transactions for the purchase
and sale of fertilizers and pesticides. In 2002 some
positive trends had been seen in the fertilizer and
pesticide markets.
• The areas cultivated by use of fertilizer increased

by one-third and the average use of chemical
fertilizer per hectare grew from 15 kg in 2001
to 18 kg in 2002;

• The pesticide market grew by $2 to $3 million
relative to 2001.

The agricultural equipment inventory inherited by
individuals from the former collective farms was in
poor condition. At the time of privatization, the

18 Creation of farm stores in rural areas is a component of the
USAID post-privatization program implemented by CNFA.
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number of tractors was dramatically reduced from
55,000 in 1991 to 35,000 in 1998, and nearly 90
percent of the fleet was over eight years old. Today,
local machinery centers and large agricultural
enterprises are the main providers of equipment at
the village level. Although machinery insufficiency is
not perceived as a serious threat anymore, as shown
by recent farm surveys, there are continuing reports
that the available equipment is old and out-dated
and often requires repairs.

The access to agricultural machinery improved over the
last few years due to measures undertaken in the post-
privatization programs and mainly financed by donor
organizations. Some of these measures are: (i) the
creation of service centers that provide agricultural
mechanized services; and (ii) the imports of modern
foreign farm equipment offered for sale to agricultural
producers at advantageous conditions (2KR Project,
inter-state agreement Moldova-Belarus). As a direct
result, the number of tractors purchased annually grew
from 150 in 1995 to 1600 in 2001, and the number
of combine acquisitions increased from 5 to 300.
Purchases of other agricultural machinery increased 50
to 70 times during the same period.

• Agricultural Research and Extension

Recognition and funding for agricultural research and
extension sharply declined, leading to a decline in
capabilities and in the quality and productivity of
scientific research and extension, and to a failure to
adapt or reorient agricultural sectors to changing
clients and market conditions.

In 1991 there were 18 research institutes in Moldova
but now there are only 12 (Table 33), with about
600 professional staff, 230 of whom have PhDs. State
spending on agricultural research has been very
modest in recent years, between 5 and 7 million MDL
annually, and accounts for only 5% to 6% of total
agricultural spending or as little as 0.11% of the
country’s GDP in 2002. This GDP share is much smaller
than in developed countries (0.5%) or even in Russia
(0.25%), although the agricultural sector is much less
important for those countries’ economies.

It is clear that the current agricultural research system
has practically no real resources to function. The
current mechanism of funding is not transparent, and
even when a program is selected for public funding
the resources arrive late or not at all. Limited donor
support has been provided to the agricultural research
area. Only two projects, one by the WB and the other
by TACIS (both already completed), addressed specific
agricultural research and education issues (Annex 2).

Table 33. Moldovan research institutes

1. Research Institute for Field Crops “Selectia”
2. Maize and Sorghum Institute “Porumbeni”
3. Tobacco Research Institute
4. Viticulture and Wine National Institute
5. Fruit Growing Research Institute
6. Animal Husbandry and Veterinary Medicine Institute
7. Soils, Agro-chemistry and Hydrology Institute

“N Dimo”
8. Agricultural Mechanization and Electrification Institute

“Mecagro”
9. Food Industry Research Institute
10. Plant Protection Research Institute
11. Research Station for Aquaculture

Since little can be done today to quickly change the
current lamentable situation in the area of Moldovan
agricultural research, importing of advanced
agricultural technologies, including seeds, chemicals
and other technologies, should be strongly encouraged
and pursued. The adoption of new technologies is
critical today for the success of private farmers in
improving both productivity and profitability. In
Western European countries and the US, agricultural
R&D is primarily in the hands of private companies
(Pioneer Seeds, Monsanto Chemicals, etc). If these
companies were encouraged to enter the Moldovan
market, the country could jump at least 20 years ahead
in agricultural R&D. The GOM must realize the
importance of streamlining its licensing process and
removing obstacles, such as import duties and fees, so
that Moldovan farmers can experience the same R&D
benefits as American and European farmers.

Agricultural extension and information systems have
seen significant development over the last decade
particularly within the last few years. Several different
donors have sought to support the newly created
private farms through provision of advice and
information and many networks of advisory service
providers have evolved: ACSA, Agroinform,
UniAgroProtect, NFMF (Annex 2). These networks
usually operate at the regional level and have offices
located in the county city centers, although some have
representatives operating in the largest villages as well.
In addition, the state agricultural offices of the MOA
are also present at the district level.

At the village level, the farmers are most often
provided with the necessary advisory and information
services from the Mayor’s Office, as well as from local
large farms with at least one agricultural specialist.

A recent farm survey (ARA, 2001) shows high
availability of technical advice and it appears that the



Section C 67

major areas of technical information and advice are
covered by the currently available sources. However,
nearly all farmers indicated a further need for technical
advice, particularly business advice, and for help with
issues regarding the agricultural techniques like crop
rotation and seed choice. Furthermore, the majority
of respondents complained about insufficient current
access to market information. In this context, farmers
indicated they would prefer direct contacts (such as
training courses and advice through farmers’
organizations) rather than written or audio materials
for the necessary market information.

It is clear that integrated efforts are required to
continuously strengthen the existing advisory services,
as well as to develop new ones to ensure adequate
service quality and to ensure their adjustment to the
needs of the individual farmer (business advice, market
information) and to the changing patterns of
farming.

• Agricultural Finance, Investment and Capital
Formation

Commercial banks and the Rural Finance Corporation
(World Bank financed) are the main lenders to the
agricultural sector today. Bank loans extended to
agriculture come either from the bank’s own resources
or from donor credit lines (WB and IFAD). Donor credit
lines are primarily designed for investment purposes
and charge interest rates of 17% to 18% annually
on loans in MDL, while credits from private banks’
own resources are more expensive for agricultural
borrowers. Annual interest rates for these loans range
between 20% and 25%. Therefore, loans extended
through donor credit lines are in greater demand by
Moldovan agricultural producers. Given the low farm
productivity, low market prices or lack of markets,
credit cannot be utilized efficiently even at the highly
subsidized rate and owners’ equity continues to be
the principal form of financing agricultural production
and the capital base for the sector.

Over the last few years Savings and Credit Associations
(SCAs)19  movement has developed throughout the
country. SCAs specialize in providing relatively small,
short-term loans to their members, including farmers,
for subsistence and operational needs. Today the SCA
network includes nearly 500 associations, covers about
one-third of rural communities and ensures access to

credit to potentially 50,000 rural borrowers (average
loan size is $150 to $1500). The SCA reimbursement
rate is reported to be nearly 100%.

The study team discussed with several of the leading
private banks the issue of lending to the agricultural
sector. Agricultural lending shows to be increasing:
in 2002 loans totaled $28.6 million, up from $14.4
million in 2001 and $11.4 million in 2000. This
amount of agricultural borrowing translates into
approximately $15 per ha of cultivated agricultural
land. Although the agricultural sector seems to be
absorbing more production credit, these figures are
extremely low when compared to credit utilization
by Western European farmers. Therefore, as more
farmers adopt high yield technologies, purchase new
equipment and renovate orchards and vineyards, the
demand for credit will grow dramatically. It is
estimated that to sustain production yields at 1985
levels would require upwards of $60 million in short-
term production loans.

The leading commercial banks state their willingness to
finance this expanded credit requirement. However, they
themselves note that they currently do not have
anywhere near the financial resources necessary to
provide higher levels of borrowing to the sector. They
readily admit that current commercial interest rates
reflect their perception of the risk of lending to
agricultural producers. They also recognize that few
borrowers under today’s market conditions can
successfully utilize credit at these high rates. The study
team asked if the collateralization of loans was a major
limiting factor to mitigating commercial risk from the
banks’ point of view. The banks unanimously reported
that they were able and willing to take mortgages on
fixed assets including land, but, however, do not consider
such mortgages as having anywhere near face value for
their lending. They cite two reasons for this situation.
The first one is the difficulty in repossessing (reclaiming)
mortgaged items, especially land and buildings, in the
event of borrowers’ default. The second reason cited
is that there does not exist a secondary market where
the bank could quickly sell land or buildings, especially
specialized equipment (such as the equipment
proposed in the case studies). Therefore, the authors
conclude that while the Moldovan banking sector is
capable of financing more than it currently finances in
agriculture, it sees the market as high risk and because
of this perception/reality should not be counted on, at
least in the short term, to be a major player in the HVA
recovery process.

The study team recognizes that the current reality of
the Moldovan banking sector makes it a limited
partner at best in the capital formation strategy for

19 The creation and development of SCAs was initiated by the WB
Rural Finance Project in 1996. SCAs currently function through
the loans extended exclusively to them by the Rural Finance
Corporation, a non-bank financial institution channeling donors’
funds.
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the HVA sector. As unfortunate as that may be, the
banking system as it stands today has a perception of
risk that cannot be changed immediately, but only
over time based on successful experiences.

The capital formation for the revitalization of the HVA
sector has become a principle question for which there
is no easy answer. The following paragraphs represent
the study team’s conclusion that while the domestic
capital formation has its place and should be
mobilized, foreign direct investment (FDI) is probably
Moldova’s best chance for a rapid capitalization
strategy for the sector. So far, however, FDI into the
sector has been compounded by a lack of efficient
laws and the high level of political risk involved in
operating in Moldova. Although the Moldovan
statistics do not provide separate data on FDI that
has gone into agro-processing, it is estimated that
the food and drinks industry has attracted about 10%
to 15% of annual FDI or $15 to $25 million, directed
mostly towards wines, beverages and, to a lesser
degree, fruit and vegetable industries.

Moldova, as compared to other Eastern European
countries, most notably Hungary and Poland, has been
mostly unsuccessful in attracting foreign investments
to the HVA sector. This is unfortunate and represents
an area where both GOM and donors should
concentrate significant resources and efforts.
Renovation of vineyards and orchards, irrigations
systems and other infrastructure is estimated to cost
about $2 billion. If the premise that neither the GOM
nor donors are prepared to invest these amounts is
accepted, then the only answer is a combination of
local investment with foreign direct investment to
achieve revitalization of the sector.

It is essential to note that the role of foreign direct
investment is often not an immediate phenomenon,
but one which flows through a process initially
beginning with trade with an agro-processor and
building knowledge and business relationships before
significant investment occurs. Given the premise that
investment follows trade, the government policy needs
to focus on actively promoting foreign trade
relationships, which would eventually lead to a more
direct form of investment. Capital formation from both
domestic and FDI share one critical criterion and that is:
the providers of this capital must feel secure and,
therefore, it is recommended to the Government of
Moldova to create an environment where both domestic
and foreign capital is secure, which is paramount to
attracting investment to the HVA sector.

The study team recommends that the private banks
utilize more fully the USAID loan guarantee program,

which can be expanded and utilized more efficiently
by the banks in creative ways so as to mitigate their
risks and, at least in some cases, make the credit flow
possible where it would otherwise not be perceived
as such by the banks. The USAID loan guarantee
program has had worldwide success. In one case a
$2,000,000 USAID guarantee to a bank in the
Philippines produced $48,000,000 in short-term
export financing for small scale Philippine exporters.

2. Rural Marketing facilities. Today at the village
level, Moldovan farmers have very limited
opportunities to market the primary agricultural
production or to process this production locally.
Wholesale markets are generally perceived as
unavailable throughout the country. On the other
hand, open retail market places operate in at least
50% of all villages in Moldova. Farmers prefer to
market their products at local open retail markets
rather than to processors in order to obtain higher
prices. The main marketing facilities available at the
village level are flour, feed and oil mills, bakeries and
some small-scale food processors (canneries, fruit
dryers, milk collection points, cold storage and
abattoirs). However, much of the previous
infrastructure for handling, marketing, processing and
storage at the village level is either in very poor repair,
of outdated technology or simply abandoned.

There are limited opportunities at the village level to
add value to primary agricultural production. The IFAD
Farm Survey of 2002 shows the general lack of village-
based processing facilities, especially for fruit and
vegetable processing, which is perceived as a serious
constraint by Moldovan farmers who often have no
choice but to accept the low prices offered by
processors, intermediaries and traders. All the available
marketing channels for primary production have
serious disadvantages:
• Local agricultural markets require time, effort and

additional resources, and they are able to absorb
only limited quantities of produce. However,
farmers do prefer the open markets because the
retail price is relatively better.

• Wholesalers and traders purchase large quantities
of diverse products at the farmer’s gate, but offer
very low prices. This is a common farmers’
complaint. Processing enterprises also use their
monopolistic power to dictate low producer
prices.

• Barter operations are cashless, and are generally
used to reduce the real value of payments to the
farmer.

The lack of efficient marketing opportunities for
producers is a serious constraint for growth in HVA
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production. The importance of this constraint led
donors to address marketing issues as soon as the
privatization phase of the land reform was completed.
Today a range of donor projects and local NGOs are
focused on facilitating the farmers’ marketing options
in diverse ways, including the creation and
development of farm associations, business
cooperatives, marketing groups, and export oriented
processing centers; the creation of agro-shops that
provide output marketing services; and the
implementation of output processing technologies,
especially for fruits and vegetables, in order to add
value to the primary production and increase its export
capacity (Annex 2).

The current efforts show a significant impact at the
micro-level, but need to gather pace and through
the multiplier effect spread out to finally show a
difference at the macro-level. In fact, the marketing
problem, which is almost chronic for Moldovan
producers and seriously impedes HVA production
growth, derives from a series of other constraints.
These constraints include the underdevelopment of
physical marketing (processing, storage, transport),
the lack of coordination of production and marketing,
poor quality control at the production level, and the
lack of risk sharing mechanisms and marketing
research and promotion. As mentioned in Part B3
these are an untapped set of activities in Moldova.
Therefore, addressing these constraints is key to
improving current marketing through private
investment initiatives, joint ventures, and donor
programs and to providing a step forward in
developing a competitive commodity system with
strong linkages between the primary agricultural
production and the downstream requirements.

3. Agro-Processing Enterprises. The fruit and
vegetable industry is second only to the wine industry
in Moldova. It contributes about 5% to the Gross
Industrial Product and provides employment to 6-7%
of the total industrial work force. Fruit and vegetable
processing is a traditional industry in Moldova; in the
past the country was one of the largest fruit and
vegetable suppliers to the USSR. Today this industry
consists of 17 large-scale companies along with about
50 small and medium size canneries. The number of
smaller companies is growing each year. However, of
the 17 large companies, only 7 have stable operations
today, while the rest are practically bankrupt. All
canneries are private and have the legal status of JSC.

In the last five years approximately 40% to 50% of
fruit production and 7% to 14% of vegetable
production was used for processing. This involves
annual raw material volumes of 150,000 to 200,000

metric tons of fruits and vegetables and accounts for
about one-third of the total raw material processing
capacity of the canneries. The large canneries normally
purchase the raw materials from the farmers and
production contracting through advance payments
is often practiced. The smaller canneries, mostly
located in villages, produce most of the raw material
they use for processing (70% to 90%) on their own
or rented land.

Fruits clearly dominate the raw materials purchased
for processing. Over the last few years, fruits have
accounted for 80% to 85% of the total processed
volume. However, depending on the annual fruit and
vegetable harvest the structure can vary. The major
processed fruit is the apple (95.5%), which is mainly
processed into apple juice and apple juice concentrate.
Sour cherries, plums and peaches each account for
1.1% to 1.5% of the total, while the rest of the fruits
(such as pears, apricots, sweet cherries, grapes and
berries) are currently processed in insignificant
amounts. The tomato is the major processed
vegetable (over 50% of the total vegetables) and is
converted by processors into paste, juice and sauce.
Cucumbers and green peas interchange as second
place for processed vegetables. Processed volumes of
sweet corn are growing rapidly each year, from 200
metric tons in 1998 to over 1,000 metric tons in 2001
and to 3,700 metric tons in 2002 (Figure 16).

Figure 16. Volumes of Fruits and Vegetables procured by
canneries, 2002 (thou tons)
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The finished product of the fruit and vegetable
industry in 2002 reached a total volume of 58.4
thousand metric tons, comprised of four major
categories: fruit and vegetable juices (24%), juice
concentrate (24%), canned tomatoes (6%) and
canned vegetables (28%). Today the large companies
produce the bulk of the industry’s output (maximum
80%), and the rest (20-25%) is generated by the 50
small and medium size canneries. Moldovan canneries,
especially the large ones, produce mainly for the
export markets, as the domestic market remains small
because of the low purchasing power of the
population.

Statistical data show declining performance in the
fruit and vegetable industry, in contrast with the
general growth (over 15% in 2001 and 2002) of the
agro-processing industry. A number of intrinsic and
external reasons account for this low operational
performance:
• Declining raw material supply, especially that of

pip fruits and tomatoes, as well as inconsistent
quality of the supply due to multiple small-scale
producers, leading to lower quality of the final
product, which finally results in marketing
problems;

• Lack of operating capital for the purchase of the
necessary raw material (both factors leading to
low capacity utilization and high fixed costs);

• Lack of investment capital to replace outdated
equipment resulting in lack of ability to apply new
or advanced processing technologies in order to
increase competitiveness of the finished products;

• Inefficient management and corporate
governance problems in some enterprises;

• Access of Moldovan canned fruits and vegetables
to the main CIS markets remains problematic for
a number of reasons: (i) high customs taxes and
fees imposed for Moldovan juices at the Russian
customs, which negatively affects their price
competitiveness on that market; (ii) frequent cases
of fake products being marketed under well-
known Moldovan brands resulting in a bad
reputation for Moldovan brands; and (iii) invasion
of the Russian market by HVA imports, similar to
Moldovan ones, from Hungary, Bulgaria, and
France (sometimes even at lower prices).

Successful canneries (examples are Orhei Vit, Natur
Vit, Alfa Nistru) exhibit some common characteristics:
the use of modern equipment, continuous
implementation of new technologies, product
diversification and growth in competitiveness.

Thus, success of the industry depends on four major
factors: (1) the annual supply of raw material,

including its quality; (2) effective management and
corporate governance practices; (3) attraction of
investment for technical re-equipment and new
technological adoption; and (4) foreign market
penetration, including CIS and Western markets.
Addressing these four issues requires significant and
consistent effort and some cannot be resolved in the
short run.

• Raw material supply: strengthen the direct
linkages with the producers of raw materials by
seeking to enhance farmers’ commitment and
interest in increasing the quantity and quality
(establish grades and standards) of the supply
through price incentives, timely payment, cash
rather than in-kind payment, etc.

• Management and corporate governance:
development of effective bankruptcy procedures,
as well as education about enforcement of
shareholders rights and entrepreneurial culture
for companies’ management.

o Investment: Foreign investment can only be
expected if a favorable business environment is
in place, meaning security of transactions for the
investors, confidence in the financial reports of
the domestic companies, greater transparency in
the law-making process, ability to recover bad
debt from courts, etc. Clearly the Moldovan
business environment is far from perfect at the
present moment, however, the example of some
successful canneries actually proves that choosing
the right strategy is still possible. One strategy
would involve focusing on attracting resources
to enhance the product competitiveness, i.e.
developing new products that have a growing
international demand and therefore better
market opportunities, such as frozen or dried
fruits and vegetables, thus contributing to
increased enterprise returns and enhanced
investment possibilities.

• Export markets: The CIS (particularly the Russian
market) remains, in the short term at least, the
single most important market for Moldovan
products (Table 34). Those who export to these
markets find that lower end products continue
to have a market there. In the medium to longer
term, a strategy of penetrating non-traditional
markets, located predominantly in Western
Europe, needs to be aggressively pursued, while
higher quality penetration into Russian/CIS urban
markets is also pursued.
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Table 34.  Economist Intelligence Unit Forecasts on
Russian Market Development

“Russia, which remains Moldova’s largest export market,
will continue to perform stronger as compared to the global
economy, and the real GDP growth is expected at 6% in
2003 and 4% in 2004.  The appreciating real exchange
rate of the Ruble will keep Russian import demand growth
at 6-8% annually.”

Source: Moldova Country Profile 2003, EIU

4. Other Physical Infrastructure such as roads,
telecommunications, power systems and, railways are
certainly essential elements of a well functioning
marketing system. Moldova’s physical infrastructure
appears poor by regional standards. According to the
infrastructure indicators (Table 35 and 36) Moldova
remains behind its neighbors in all areas. The per
capita indicators for electricity consumption20 and
commercial energy use are the worst (2-5 times lower
than for the rest of transition countries). The relatively
high percentage of paved roads in Moldova is in fact
weakened by the poor quality of the current roads,
caused by the obvious lack of state resources invested
in public works (Section B3.3).

20 The electricity consumption per capita indicator refers to the year
2000, i.e. before the privatization of the electrical network. The
situation most certainly has significantly improved since then.

Table 35. Physical Infrastructure Indicators (except for telecommunications): Regional Comparison, 2000

*EMU – European Monetary Union
Source: World Development Indicators Database, the World Bank

Table 36. Regional Telecommunications Indicators, 2002

Source: Moldova Country Profile 2003, The Economist Intelligence Unit

The current Moldovan telecommunications indicators
are also significantly lower than for the rest of the
region, not to mention the European Monetary Union
(Table 36). In particular, personal computer and
Internet use at the end of 2002 was one of the lowest
in Europe.

The current low development status of the physical
infrastructure in Moldova is clearly due to the
country’s poor economic performance in the last
decade. Some economic recovery was registered in
2001 and 2002, but Moldova remains one of the
poorest transition countries according to the level of
GDP per capita, $550 in 2002. It is ranked as 24th out
of 27 transition countries, followed only by
Uzbekistan, Kyrgyzstan and Tajikistan, three former
USSR Asian republics (source The Economist IU). As a
result, the population exhibits a low purchasing power
and the poor state budget (annual state revenues of
$375 million or $103 per capita, 2002) is unable to
adequately provide for necessary public goods, such
as roads. Infrastructure development depends on
continuing economic growth.
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Summary of Technical Constraints

Recommended Actions

(a) Moldovan Government

The Government of Moldova has, at this time, virtually
no budgetary resources to significantly address any
of the technical constraints in a way that would result
in increased exports of HVA. Amelioration of the drop
in productivity from 1985 levels, the halving of HVA
exports and the degradation of key infrastructure,
i.e. irrigation, processing, handling and marketing
facilities, as well as the renovation of orchards and
vineyards, will require cash investment levels beyond
both GOM and donor resources. Therefore, private
investment appears to be the only realistic hope for
the revitalization of this sector, and the GOM should
be pro-active in the following ways:

• The GOM should create an investment
friendly environment for both domestic and
foreign investors. Capital and technology
inflows to the agriculture sector will fuel
innovation and economic growth. Examples of
initiatives the Government can undertake include:
long moratoriums on income taxes for qualified
investors; investment tax credits for purchases of

new machinery, equipment and technology; duty-
free importation of all equipment and machinery
utilized by the agribusiness investor; eased
emigration rules for foreign expert workers and
professional managers; duty free entrance of
expatriate employees’ household goods and
personal automobiles; allowance of repatriation
of profits and original capital investments, etc.
These are but a few examples of investor-friendly
actions that this Government should take. The
GOM can observe the effect of progressive
governments that foster and develop trade in
countries where unresolved political issues (Taiwan
and South Korea for example) might otherwise
undermine economic development. The GOM
should take note of this and nurture the
burgeoning private sector.

• Conduct a sincere dialogue with producers,
processors and exporters. Without a vibrant
and growing processing sector that has strong
and functional relationships with raw material
producers, the HVA sector will not be able to
grow. The Government must send a clear signal
to this sector that it realizes its importance and
will do all in its power to encourage its growth.
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By engaging the private sector in a sincere
dialogue, the GOM will demonstrate its
commitment to a private sector investment led
recovery. For example, the GOM could facilitate
a dialogue with the HVA exporters association,
enabling the GOM to react in a timely way to
the private sector needs by providing the
assistance that it is able in an effective and
efficient manner.

• The Government of Moldova should
collaborate with international donors to
direct technical assistance to the creation of
innovative and dynamic new donor
programs to promote and facilitate HVA
exports and pilot investments that
demonstrate solutions to production-level
constraints. Recommendations should be
organized so as to facilitate dialogue and,
subsequently, rapid implementation (within 6
months) by donors and private sector investors.

• The GOM should create a task force called
the Moldovan Competitiveness Committee
(MCC) to identify and alleviate constraints to
export development. The MCC will engage the
various actors in Moldova’s food value chain, the
GOM and donors and will focus on opportunities
and constraints to strengthening Moldova’s HVA
chain. The Committee has to be encouraged to
take over the role of facilitator in the dialogue
between the GOM and the HVA Exporters
Association. The MCC should adopt an action plan
that specifically assigns responsibility and
timeframes for implementation of recommended
actions that the GOM and donors commit to
undertake either jointly or independently. Such a
task force, if publicized, could go a long way
toward creating a sentiment of goodwill and
common goals and objectives among the GOM,
donors and the HVA business community.

• Modify and amend legislation regarding land
leases to encourage investment in multi-
annual crops. Currently most orchard and
vineyard lands are rented to individuals for relatively
short periods of time. These conditions make it
difficult, if not impossible, for lessees to make major
capital investments and improvements to the
vineyards or orchards. For example, if a farmer
was able to obtain a 30-year lease through a firm
contract that would ensure his ability to use the
land for that period, pending his ability to meet
the terms and conditions of the lease, then he
could justify undertaking major improvements in
the vineyards or orchards, such as replanting,

installation of irrigation, etc. A long-term lease
would ensure that the farmer had time to fully
recover his investment and earn a profit. In
addition, such long-term leases should be made
transferable as long as the lessee has met all terms
and conditions of the contract. For example, the
farmer may wish to sell his improvements along
with the time remaining on the lease to a third
party. The farmer should be able to will his
investments in the land and lease contract to a
third party in case of his death. In this way, long-
term leases encourage investment and building
of equity capital.

• Reduce fees and tariffs related to official
registration of land lease contracts to
encourage legitimate contracts. The high fees
and taxes related to registration of lease contracts
discourage landowners and farmers from officially
registering their business transactions. Reducing
these taxes will encourage the registration of land
leases and will make it easier to regulate the
market.

• Streamline the licensing and certification
process for seeds and other farm inputs. The
adoption of new agricultural technology is critical
to the success of private farmers through
improvement of both productivity and
profitability. In the absence of Government
resources for R&D, GOM should encourage and
facilitate the importing of advanced technologies,
including seeds, chemicals and other technologies.
The Government should promote a simplified seed
certification system, which recognizes the work
of reputable established research institutes within
the EU and its member countries, for the
verification and approval of new seed varieties.
This will allow Moldovan farmers to benefit from
the R&D developed elsewhere and utilized by
American and European farmers.

• The Government, through its strengthened
Trade Department and with the help of MCC,
should seek to attenuate the specific export
market problems of Moldovan processors on
two levels:
• At the inter-governmental level to, for

example, reach an agreement with Russia
to abolish the practice of establishing higher
conditional prices on Moldovan juices and
nectars at the Russian border, thus
decreasing product competitiveness on that
market; or to negotiate with Ukraine on its
discriminatory transit procedures for
Moldovan goods; and
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21 FMCG – Fast Moving Consumer Goods.

• At the domestic level to strengthen the
capacity of control institutions (quality
inspections) in order to reduce the counter-
feit market that destroys the reputation of
genuine brands; contribute to strong brand
development and promotion; facilitate the
operation of export promotion organiza-
tions (such as MEPO); and contribute to
Moldovan produce competitiveness in the EU
markets through legislation harmonization
and adoption of EU standards.

• The GOM should create security of capital
for both Moldovan and foreign investors.
Moldova will not achieve growth objectives in the
HVA sector, or in the economy in general, if
capital investment is not secure. Because of
excessive regulation and interference by the
Government, much of the Moldovan economy
operates in the “gray” area, or outside the official
economy. Regulatory reform promoting
investment will encourage entrepreneurs to
operate within the open economy. Banks are, at
present, motivated to meet customer demands
to operate outside the legal environment.
• The government should not interfere in

private bank transactions and should not
have free access to all bank transactions. A
set of checks and balances should be put in
place to allow the banking sector to operate
freely.

• The severe limitations placed on
businesses regarding cash versus bank
transfer transactions should be
eliminated. Currently, any withdrawal or
deposit over $5,000 from a personal or
corporate account must be reported to the
Government.

(b) Business Community

Existing technical and business practice constraints
strongly limit the opportunities of the agricultural
business community, the commercial farmers as well
as the processors and exporters of HVA. The HVA
private sector producers, processors and exporters
should be encouraged to create or strengthen
different types of special interest organizations:
• Create an association of HVA producers,

processors and exporters that would deal with
the large spectrum of issues of legal, policy,
regulatory, technical and business practice nature
by working together with the GOM and donors.

• Create water users associations for joint
rehabilitation and modernization of irrigation
systems.

• Further consolidate the currently operating
producer associations and their Union, the
UAP, and enlarge the range of their services
to farmers.

These special interest groups can use the experience
of developed agricultural economies to more
successfully exploit the advantages that such
organizational structures offer. Donor technical
assistance can be quite useful to facilitating this process.
The following recommendations are targeted at
current and future business owners and managers in
Moldova. They are based on the historic and current
business environment in Moldova, as well as industry-
wide and firm level practices:

• Identify and analyze the final market for the
product, with particular emphasis on
understanding and meeting customer needs. In
the case studies (Section E), there are annexes
providing market research data for the four
business models that can be used as a starting
point to address this need.

• In a dynamic situation such as that which exists
in Russia’s FMCG21  food market, assumptions
cannot be made regarding the existence of a large
and stable market for any product. Instead, it is
necessary to keep pace with the increasing
consumer need for a quality and low cost
product, and to respond to competitive
challenges by rival firms and countries. The
business models developed within the study
include sensitivity analyses that investigate the
possible market changes and assess the outcomes
to be expected as a result of these changes.

• Moldovan investors should move away from
being simple exporters to becoming market
led enterprises that respond to changes in
demand quickly and effectively. The
differences between exporting and international
marketing are enumerated in the table below.

• Establish direct distribution channels to
customers rather than rely on extended
chains of transporters and agents. This can
be facilitated by:
• Forming linkages to major and rapidly

growing supermarket chains in Eastern
Europe and Russia, such as Ramstore,
Carrefour, Auchan;

• Investing in a fleet of trucks, refrigerated and
standard, to deliver product directly;



Section C 75

• Establishing supply relationships that clearly
state customer requirements for quality,
standardization and quantity;

• Utilizing information technology (IT) systems
for communications, inventory planning, raw
material acquisition, production and delivery
schedules in order to facilitate long term
marketing and raw material planning and
increased efficiency (just-in-time manage-
ment systems).

• Establish a market entry and marketing
communications strategy for products, with
a particular emphasis on positioning at the
high end of the market. For a relatively small-
scale producer that is unable to benefit from
economies of scale to have a cost focus strategy, a
niche/differentiated marketing strategy must be
devised and implemented. To sustain and develop
a niche market strategy, the investor must:
• Have good information about the segment

needs;
• Have a clear understanding of the important

segmentation criteria;
• Understand the value of the product niche

to the targeted segment;
• Provide high levels of service;
• Carry out small scale innovations, for

example, packaging, transportation, inven-
tory recycling, billing or invoicing, etc;

• Seek cost efficiency in the supply chain;
• Concentrate on profit rather than market

share; and
• Evaluate and apply appropriate marketing

mix strategies to build sales in different
markets (retail versus industrial and for
different countries).

• Invest in and promote a corporate culture that
encourages high quality and consistency. An
unfortunate legacy of the post Soviet production
chain is the mindset that even poor quality and
inconsistent products can still be sold, though at
a lower price. The management of the company

must work to embrace a modern and progressive
approach to quality management that rigorously
excludes this philosophy. To support this approach,
the following is recommended:
• Establish a Quality Management System such

as ISO 9000;
• Establish a HACCP food safety system. For the

food industry, this is becoming mandatory to
ensure that the final consumer is protected;

• Promote a culture of continuous improve-
ment in quality through training and internal
communication;

• Manage suppliers and demand high quality
raw materials;

• Treat customer complaints seriously and seek
to analyze and eliminate the reasons for
defects;

• Seek certification from internationally
recognized Quality and Food Safety stan-
dards organizations.

• Promote an innovative and future
orientated culture in the context of new
product development. Establish a balanced
portfolio of products, rather than rely on a single
product to a single market. The company should
have a variety of products in the categories:
• Experimental – speculative products which

could have potential;
• Stars – new products which are rapidly

developing market share;
• Cash cows – solid earners of revenue, but

mid way through their usable life; and
• Dogs – old products no longer making any

progress.

• Invest in modern and up to date packaging
and labeling, which support the position of the
product on the marketplace. The packaging
should support a modern and up to date image
of the product. This applies equally to industrial
B2B22 and retail customers.

22 B2B – Business to Business.
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• Establish a close relationship between the
processors and producers through long term
supply contracts and agreements that stipulate
and reward the producer for meeting of grades
and standards. Production contracts can act as
collateral for bank loans and strengthen the
ability of the farmer to invest in HVA inputs.

• Address the lack of strong middle manage-
ment by improving personnel selection and
training and increasing remuneration of key
personnel. Provide real incentives - financial,
social and personal - that are critically important
for the country’s business development. Today
most businesses are limited by management
ability rather than by intrinsic technical or legal
constraints.

(c) Donors

Donor support to Moldovan agriculture was enormous
in the last decade. Donor projects addressed a whole
spectrum of agricultural constraints, including
improvement of the legislative framework, introduction
and development of rural finance, rural business
development, expansion of research and extension
services and improvement of agricultural markets. At
present, donor financed projects in the post
privatization phase implement important development
initiatives for Moldovan agriculture and agribusinesses.
Many donor efforts are targeted directly at
improvements of production, processing and
marketing of agricultural products, such as the USAID
financed Private Farmer Commercialization Program
and the Private Farmer Assistance Program.

• Donors should carefully target grant and
technical assistance efforts to those activities
that create or enhance the flow of private
capital to the HVA sector. Donors have more
resources at their disposal than the GOM for
direct investment and technical assistance to the
HVA sector. Even if these resources cannot fully
fund the activities necessary for sector growth,
donor interventions can be utilized to encourage
private sector investment.

• Donors can take the lead in establishing the
Moldovan Competitiveness Committee (MCC)
(as mentioned above). The MCC will act as a
mechanism to support donors’ work in Moldova,
particularly by improving links of producers to
processors and cash markets. The MCC will help
prioritize opportunities and will coordinate with
donors. It will serve as another avenue to link the

elements of the HVA chain to promote information
sharing, enhance buying and selling opportunities,
promote investment, and to affect continued
policy interaction between Moldova’s growing
private sector agriculture and the Government.

• Donors should continue and expand grant
and credit programs that promote private
sector investment. In recent years, USAID and
other donors provided matching grants to
private sector entities to promote development
of the HVA-processing sector. The first controlled
atmosphere (CA) cold storage facility exporting
fresh apples and the first instant quick freezing
plant were constructed in Moldova with USAID
grants and technical assistance. Also, similar
grants and technical assistance have enabled the
renovation of numerous cold storage facilities
and drying lines that are now successfully
operating. Experience indicates that successfully
implemented donor projects become models for
initiatives undertaken solely by the private
sector.

• Donor support should leverage private
sector investment to encourage develop-
ment of the HVA processing sector to a
superior level. Resolution of issues dealing with
quality, pre and post harvest, branding, new
market identification and reduction of govern-
ment regulatory constraints are fundamental to
the success of this industry and can be accelerated
by strategic donor assistance.

• Donors should support the process of
technology transfer to Moldovan farmers in
order to encourage the move from low-tech
to high-tech production strategies that
ensure significantly larger agricultural profits. This
can be achieved by means of training provided
by local consulting organizations, such as ACSA,
UAP and its network of local APAs and business
centers. Other Moldovan NGOs that also can
provide technical assistance to Moldovan HVA
producers, processors and exporters, include
CAMIB, ACAI and MEPO.

• Donors should increase assistance to
Moldovan entrepreneurs, associations and
cooperatives to initiate or expand HVA
processing and export as a catalyst for future
major foreign investments. This will encourage
independent “green field investments”, which
are targeted at countries that have domestic
experience, risk taking ability and local
management skills.
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• Donors can and should make investments
in grants and technical assistance in
irrigation and orchard and vineyard
rehabilitation. While these initiatives might be
small in relation to the total demand, if linked to
the processing and marketing of HVA, they
further demonstrate the value of a revitalized
HVA sector. Such successful demonstrations on
an integrated basis encourage further risk taking
and investment by all the players.
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4. BUSINESS PRACTICE CONSTRAINTS
TO GROWTH OF HVA EXPORTS

The discussions and conclusions of this section are
mainly based on a recent survey of agro-food
exporters (PFAP, 200323) aimed at evaluating the
export business climate in Moldova and identifying
the difficulties and existing barriers in the export of
agricultural and food products, as viewed by the
Moldovan exporters themselves.

Survey Participants. A total number of 45
enterprises participated in the survey, all members of
“UniAgroProtect” (Union of Agricultural Producers
Association). Out of these 45, the majority of
respondents have the legal form of limited liability
companies (33 enterprises or 73% of the total); seven
are peasant farms, four are joint stock companies and
one is a business cooperative.

All selected companies have export operations, but
they differ by their major activity practiced. Most
respondents are agricultural producers (62%), trade
with agro-food goods is the major activity of 26% of
respondents, and about 9% are transporters of agro-
food goods (Figure 17).

Figure 17. Respondents’ main type of activity

23 Muravschi A., Moldova – Country Review of Legislation and
Regulations Governing the Import-Export and Domestic Trade,
Paper prepared for FAO/BSEC Trade Facilitation Project, July 2003

Nearly 60% of surveyed enterprises have been
involved in export operations for over three years,
33% have been involved for a shorter period ranging
from one to three years, and the rest of the
respondents have one year of export experience.

Survey Results. The respondents were asked a range
of questions aimed at identifying the current major
impediments generally faced by Moldovan exporters
of fresh and processed agricultural produce, given
the existing business and export environment.

(1) Is the current export environment difficult for
your enterprise? Most respondents, as many as 91%,
affirmatively answered this question (Figure 18). The
analysis of further survey findings proves the results.

Figure 18. Is the existing export environment difficult
for your enterprise?

(2) What are the business impediments to export
of agro-food products? The most often cited
complaint of the surveyed exporters (reported by 36%)
was the excessive documentation package required for
performance of export operations. Over half of
respondents pointed to the widespread corruption of
customs officers, who explicitly ask for bribes (or require
multiple additional documents not necessary by law, thus
implicitly requesting bribes). A major problem cited by
17% of the respondents is that customs declarations
take too much time to complete (Figure 19).

Figure 19. Current impediments to export of agro-food
products

Although not mentioned in the current survey, an
important business constraint often cited by exporters
is the slow procedure of VAT reimbursements.
According to the law, VAT restitution on exports must
take place within a maximum period of 45 days. In
reality, however, this takes a much longer time, and
there are reports from exporters that VAT restitution
never took place.

(3) What does the documentation package
include and what are the associated costs? The
documentation package required from exporters is
large and burdensome (see Table 37 for the detailed
list of documentation). Exporters report that the total
cost, official and unofficial, involved in the preparation
of the documentation set for export comes to a total
of 1600 MDL (or approximately $120) plus the
customs clearance accounting for 0.15% of the
exported produce cost. This amount is made up of
the following components:
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• Official costs: cost for acquiring all certificates
(1300 MDL); preparation of the customs
declarations (70 MDL) and customs clearance
(0.15% of the value of exported goods).

• Unofficial costs (required to speed up the
process): certificate preparation (200 MDL);
customs declarations completion (30 MDL).

It is very clear that each and every official payment
has to be accompanied with an unofficial one (a bribe)
in order to avoid delays. It is important to mention
that all organizations involved in issuing different
documents for export function independent of each
other; there is no coordination between them. In
addition, they are often located at large distances
from each other. None of these organizations actually
display written information on the cost of services
and the documents provided, thus leaving room for
exploitation by the officers in charge24.

(4) What are the consequences of the refusal to
pay the requested bribes? Exporters’ responses to
this question all confirm that bribes are indeed
requested by customs control officers, either explicitly
or implicitly. Over one third of respondents (35%)
indicated that in this case their goods might get stuck
within the customs territory for a very long time, thus
jeopardizing the further marketability of the
perishable fresh produce. Other respondents – also
one third of the total number – revealed that if the
exporter refuses to pay a bribe the exporter is then
exposed to various unauthorized treatment by the
customs control officers that aim at receiving the bribe
originally refused. Of the correspondents surveyed,
16% consider it simply impossible to pass the border
if the requested bribe has not been paid. There is, as
well, a much smaller group of exporters – 15% - that
indicated the possibility of passing the border even
though a bribe has been refused (Figure 20).

Figure 20. Possible consequences if request to pay bribe
is refused

24 Source of information provided in this paragraph: Article “Fruit
and Vegetable Exports: impediments and facilities” published in
“Reforma Agrara” newspaper #3 (27), 2002.

Table 37. Documentation set required for export
operations

1. Waybill from the producer

2. Invoice

3. Certificates, including:
- quality certificate (requires presentation of

product samples, bank transfer copy);
- conformity certificate (requires presentation of

product samples, bank transfer copy);
- minutes taken during the testing of product

samples (issued together with the conformity
certificate);

- phyto-sanitary certificate (bank transfer copy and
waybills available);

- hygiene certificate (bank transfer copy, product
samples, conformity certificate);

- certificate of origin (CT-1) (bank transfer copy,
waybills and conformity certificate);

- veterinary certificate (product samples, bank
transfer copy)

4. Currency repatriation declaration

5. Transport documentation
- guarantee;
- waybill from the exporter;
- contract with the driver and vehicle

6. Customs clearance of goods
- Preparation of the customs declaration: the

following will be presented to the company
providing services in preparing customs
declarations: certificate of origin (CT-1), transport
documents (technical passports of the
transportation unit(s) and the international
transport letter CMR or TIR pad), shipment note,
invoice, phyto-sanitary certificate, copy of the wire
transfer for customs operations.

- Clearance of goods: the following will be
presented to the customs office: the original
contract and one copy, shipment note (n
copies*), invoice (n-copies*), technical passport(s)
for the transport unit(s), certificate of origin (CT-
1), certificate of conformity, copy of the wire
transfer for customs operations.

7. The set of documents required from the expediter or
driver:
- customs declarations;
- shipment note;
- invoice;
- copy of the contract;
- technical passports for transport units;
- crossing permit;
- CMR or TIR pad;
- copy of the contract signed with the driver;
- copy of the contract for the transportation unit(s)

(if transport is leased);
- certificates: certificate of origin, phyto-sanitary,

conformity, quality, and minutes taken during
the testing of product samples.

* n – number of copies to be provided depending on the
number of customs crossing points.
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Clearly, the survey findings point to an extremely high
degree of corruption within the customs service,
which poses serious impediments to the further
growth of all Moldovan exports, and particularly to
HVA perishable exports. The survey reveals the very
high cost of transactions for export operation. High
costs not only have a negative effect on the
profitability and competitiveness of Moldovan produce
on the export markets, but also act as serious moral
disincentives for exporters due to the attitude of
customs officers.

Corruption of customs officers extends over the CIS
countries, so the internal export impediments imposed
by the Moldovan customs represent only the first
barrier of exporting Moldovan products to the CIS
markets (Ukraine, Belarus or Russia). Story Box 2
reveals the appalling experience of a Moldovan trader
exporting fresh and canned fruits and vegetables to
Belarus. The distance is far and involves crossing two
country borders and dealing with four customs
control points. The interviewee indicates the bulk of
official and unofficial payments requested by each of
the four customs controls, altogether amounting to
a minimum amount of $300 per transportation unit
(this amount does not appear to include all payments
involved in the process of border crossing, thus, it
should not be used as a reference point for further
estimations). The story confirms once again the

absolute necessity of unofficial payments flowing
along with the official ones for the purpose of
“smoothing” the “severe” attitude of customs
officers.

The frank opinion of the interviewee is that “creating
an enterprise and going through all the internal
bureaucracy is nothing compared to the customs
impediments, which are the most costly ones. The
nice declarations and trade agreements between the
high state officials have no value here at the customs
border, where each driver can tell you about the cheats
and humiliations he is exposed to.”

(5) How to improve the current export
environment? The majority of respondents, 55%
of the total, opt for simplification of customs
procedures, reduction of customs taxes and fees
along with reduction in the number of required
customs documents. About 10% of exporters believe
that the problem can be solved at the macro level by
signing inter-state bilateral agreements on trade
facilitation issues. Another 10% have requested
unlimited export permission and facilities for physical
bodies, including peasant farms. The corruption of
customs officers has been clearly recognized in the
exporters’ suggestion to “appoint a UniAgroProtect
representative at the customs control points in order
to protect union members” (Figure 21).

Figure 21. Exporters’ suggestions on how to improve the current export environment
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Story Box 2. Confessions of a Moldovan exporter of fresh and canned fruits and vegetables to Belarus

The interviewed trading company exports fresh horticultural crops, such as apples, tomatoes and sour cherries, as well as
processed products, such as tomato paste, green peas, pickled tomatoes and cucumbers. Partnerships are usually established
at food fairs, or targeted business trips are undertaken to Russia and Belarus. Further communication is maintained through
telephone, fax and e-mail. The interviewee has reported that it is a great danger to send the load without knowing the
partner well.

The trader purchases the primary produce from agricultural producers, mainly large corporate farms holding up to 1,500 ha
of land, just because he is interested in large volumes. Interestingly, the trader purchases the canned products also from the
agricultural producers that received these products from the canneries in exchange for the raw material supplies.

Cash transactions with Belarus partners are rarely practiced, and barter is widely used and seen as a very profitable deal: the
Moldovan exporter gets in exchange for the supplied agro-food products some agricultural equipment and spare parts at
a very good price (much lower than the domestic one for the same products).

Auto-vehicles of type CAMAZ, MAZ and MERCEDES with a capacity of 10-20 tons are used for transporting the exported
products. The interviewee has reported that these vehicles may offer an additional advantage in certain cases: if upon their
arrival to a warehouse (in Belarus or Moscow) the price offer worsened (due to oversupply), then it is easy to re-direct the
vehicles to another warehouse, either in the same town or a different one.

The Journey to Belarus

*  $1 = 5.66 Ukraine Hryvnas (UH) (as of August 2002).

Source: Article “Confessions of a Moldovan firm manager exporting agro-food products to Belarus and Russia” published in the
newspaper Reforma Agrara, #3 (27), 2002.



82 Section C

The difficulties in transiting Ukraine’s territory have
been spelled out by some exporters who requested
the creation of the “green corridor”. It must be
mentioned that interstate negotiations with Ukraine
regarding the creation and functioning of the “green
corridor” for the transit of Moldovan goods through
the Ukrainian territory have, to date, not lead to a
resolution. On the contrary, the transit conditions have
been worsening every year in terms of the multitude
of requirements and fees charged by the Ukrainian
customs service. Furthermore, these fees continue to
increase. A recent order (February 2003) of the
Ukrainian Customs Service imposes a new
requirement – financial guarantees – on the transit
of a range of agro-food goods through the Ukrainian
territory by means of motor vehicles (Table 38). The
specified list of goods includes all types of fruits and
vegetables.

Interestingly, only 3% of the surveyed exporters
suggested actually fighting corruption in the customs
control system. It appears, therefore, that the
Moldovan business community does not really believe
that radical changes, such as corruption eradication,
can occur in the near future, although strong hopes
for gradual improvements are apparent in the
exporters’ answers.

Table 38. Additional Transit Costs

According to MOA estimates, the additional expenses
incurred by Moldovan exporters while transiting Ukraine,
which include costs of the required financial guarantees,
escort, and some banking procedures, may reach the
amount of $800 per transportation unit, thus increasing
the product export price by about $.05 per kilogram, which
is quite a sizeable increase.

Summary of Business Practice Constraints

A range of serious internal business practice
constraints faced by Moldovan exporters have been
identified. These include:

• The excessive documentation package required
for performing agro-food export operations.

• Bribes required for speeding up the process of
export documentation preparation.

• Lack of any coordination among the
organizations involved in issuing the necessary
export documentation; the exporter finds the
process of paper collection very burdensome and
time-consuming.

• High degree of corruption at customs points
expressed by the explicit request for bribes and
the implicit request for bribes through
unauthorized controls, long delays at the
customs territory and requests for provision of
documents not included in the law. If bribes are
not paid the timely delivery of the exported
produce is jeopardized, and if the produce is
perishable, its quality will be seriously affected
due to the long delays caused by the customs
control officers.

• Insecure and slow VAT reimbursements on
exports: this VAT problem has encouraged the
creation of a complicated system of tax write-
offs and offset schemes, which inevitably result
in corruption. This is especially painful for small
exporters whose liquidity can be seriously
damaged by delays and by the high degree of
discrepancy in VAT reimbursements.

Difficulties created by the internal constraints are
further complicated and deepened by some external
constraints attributable to the CIS, and namely:

• Widespread corruption of customs officers within
the CIS territory, meaning burdensome customs
procedures involving bribes and delays;

• Hard and costly transit procedures through
Ukraine due to the non-functioning “green
corridor“.

The identified business constraints, both internal and
external, act as strong disincentives to the practice of
export operations due to the high transaction costs
involved, including direct and indirect costs. While the
direct costs are related to formalities and charges for
trade-related services, the indirect costs include
procedural delays, costs due to lost business
opportunities and costs related to lack of predictability.
These indirect costs are especially painful for a country
in transition like Moldova where foreign direct
investment is considered to be an important driving
force of the transition process. In a global and
increasingly competitive world, where both private
and public players are searching for ways to reduce
trade transaction costs, customs authorities must
consider ways to minimize the costs for traders,
investors and consumers. Indeed, many studies have
found that the impact of trade facilitation can exceed
that of trade liberalization via tariff reduction (Table
39). The failure to address trade facilitation issues may
bring us to a point where sound trade policy objectives
are undermined and the benefits of free trade are
weakened.



Section C 83

Various estimations (OECD, 200225) have calculated
the costs of cumbersome trade procedures to range
between 2.5% and 15% of the value of traded
goods, with a higher level for developing and
emerging economies.

Considering the fact that in the course of transition
small and medium enterprises (SME) had to be
organized anew in Moldova, supporting the
sustainability of this relatively new class of viable SMEs
is an important precondition for the country’s long-
term economic growth. To the extent that trade
facilitation reduces fixed costs per transaction, smaller
firms are disadvantaged by the failure to facilitate
trade as much as larger firms. This factor can actually
discourage SMEs from seeking to expand in
international markets, an extremely negative
consequence which should not be permitted.

Thus, the potential gains from an increased transpa-
rency and predictability of the country’s export
environment are summarized below:
• Direct substantial decrease in the administrative

costs for companies and increased business
opportunities;

• Enhancement of customs revenue from customs
duties;

• Minimization of human errors and improved
prevention of corrupt behavior;

• Faster procedures resulting in decreased risk of
the quality of merchandize being diminished;

• Increase in foreign direct investments (FDI);
• Enhanced overall efficiency in the country’s export

(as well as import) sector(s).

25 Source: Business Benefits of Trade Facilitation, OECD, Working
Party of the Trade Committee, Paris, April 2002.

Table 39. A recent study of Cudmore and Whalley
(2003) suggests that “trade liberalization in CIS that does
not first deal with administrative delays can be viewed as
potentially counter-productive”. The authors claim that the
real barriers to trade in these countries are mainly
institutional, taking the form of unreasonable customs
delays, accompanied by widespread demand for bribes to
speed-up the movement of goods. Tariff reduction therefore
will have little or no impact on domestic prices: instead
more queuing will result in added real resource costs. Under
these circumstances, corruption can be even welfare
improving as it reduces the losses from queuing and can
be overcome only by trade facilitation.

Source: Cudmore E. and Whalley J. (2003): Border Delays and
Trade Liberalization, National Bureau of Economic Research,
Working Paper # 9485.
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RECOMMENDED ACTIONS

(a) Moldovan Government

Commitment by the Government to trade facilitation
is the principal precondition for successful reforms.
Overlooking some basic concepts may lead to negative
consequences in this respect. Customs collections are
certainly important sources of Government revenue.
But it is also important to realize one simple thing: it
is not customs authorities or officers who generate
income, but producers and traders involved in import/
export operations. Therefore, the customs procedures
and services should be designed to function in such a
way that they facilitate trade and support businesses
in order to be in a position to collect more revenue.
That argument alone should serve as a strong
incentive for the GOM to seriously focus on the trade
facilitation issue, just as for some years the trade
liberalization issue was addressed in view of the WTO
membership requirements. The Government should
make trade facilitation a clearly stated policy priority
designed to simplify export/import procedures in order
to make them more transparent, and it should
improve the training, equipment and the monitoring
of officials involved in the regulation of trade. Critical
issues to be addressed by the GOM include:
• Simplification and minimization to the extent

possible of the export documentation
package.

• Design and implementation of mechanisms
for creation of a “customer friendly” environ-
ment as well as better coordination among the
multiple institutions involved in issuing different
documents necessary for performing export
operations.

• Customs procedures should be computerized
and automated to the extent possible, as this
reduces the discretionary power of customs
officials.

• Customs officials require training in the area
of computers and automation if they are to
utilize modern technologies. The required training
is expensive but represents a valuable investment
in the future.

• Customs and tax authorities involved in the
regulation of trade should cooperate and
communicate to a greater extent than is pre-
sently the case, in order to improve the process
of revenue assessment and VAT regulation.

The experience of the Jamaican Government in
reforming the customs system, which achieved
remarkable results in a relatively short period of time,
could serve as a useful lesson for Moldovan decision
makers (Table 40 below).

Table 40. Jamaican Government customs reform
1993-1995

An illustrative example to be followed in this respect is the
reform of customs procedures implemented by the
Jamaican Government in 1993-1995 that resulted in a
significant reduction of the clearance time of export loads
from two or three days down to 10-20 minutes!The reform
was undertaken as a result of Government’s efforts on
rethinking its major targets (a top-down approach was
followed). The dramatic improvement was achieved through
three significant innovatory changes:
(1) Implementation of a single-point clearance

mechanism, allowing exporters to go straight to the
dockside with their documents instead of having to
run to customs offices separately and then having to
match documentation to cargo at a later stage.

(2) Introduction of selective inspection based on risk
assessment instead of discretionary physical inspection
of goods. The customs officer has to inspect not more
than 10-15% of the load by use of clearly specified
risk criteria.

(3) Introduction of a compulsory comprehensive manual
of procedures that set out all customs rights and
responsibilities in export clearance. The manual was
published so that exporters and their agents could
easily learn the rules of the game.

Source: Brian Rankin Staples, Article “Trade Facilitation: Improving
the Invisible Infrastructure” published in the Development, Trade
and the WTO Handbook of the World Bank, 2002.

Partnerships with donors should be sought by the
Moldovan Government in order to secure well-funded
and long-term technical assistance for projects aimed
at introduction of modern customs management
procedures, including computerization of customs
procedures and training for customs officials.

(b) Business Community

The Moldovan business community that is greatly
concerned by the ineffective and burdensome
procedures that discourage any export business
practices should aggressively promote its interests
through exporters’ unions and associations,
particularly the HVA Association, so that the
Government hears the business community’s voice.
They should urge policy makers to improve the existing
regulatory procedures by:

• Ensuring timely and secure VAT reimbursements;
• Minimizing the paperwork required for export

operations;
• Achieving a more “customer friendly” environ-

ment in institutions issuing the necessary
documents for exporters and at the customs
control points; and,

• Ensuring better transit conditions on Ukraine’s
territory.
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Table 41. Trade and Transport Facilitation in Southeast
Europe Project for Moldova

The Trade and Transport Facilitation in Southeast Europe
Project for Moldova seeks two development objectives: (i)
to reduce non-tariff costs to trade and transport; and (ii) to
increase revenue and compliance, and reduce smuggling
and corruption at border crossings.

There are five main project components besides project
management. Component 1 improves operations at pilot
sites by assisting in preparing automated procedures to
collect management data in order to monitor performance
indicators, establishing programs to implement new border
processing procedures and practices, and providing
technical assistance and training; re-engineers procedures
by providing technical assistance to MDC to improve control
over goods in transit (reinforcing the border, automating
data exchange between customs locations, integrating trade
and transit data, and interagency coordination),
streamlining declaration and transit procedures, and
strengthening valuation and post-release activities.
Component 2 installs and implements an ASYCUDA
(Automated System for Customs Data) clearance system
and supports technical assistance and training, finances
training equipment, and computerizes the Moldovan
Department of Customs. Component 3 implements a
transit and inland control system through mobile
intervention squads. Component 4 improves border
crossing facilities including procurement of small
equipment, supporting minor repairs, and setting up
secondary inspection areas. Component 5 facilitates trade
by strengthening the private-public partnership and
improving performance of trade facilitation agents.

Implementation period:
June 10, 2003 – September 30, 2007

Total Project Cost:
$9.68 million

Lending Instrument:
Specific Investment Loan

Source: http://web.worldbank.org/external/projects/

(c) Donors

The World Bank has recently initiated a large project
in Moldova aimed at strengthening and modernizing
the country’s customs administrations (Table 41). The
program forms part of a regional program for the
Trade and Transport Facilitation in Southeast Europe
Project, including Albania, Bosnia and Herzegovina,
Bulgaria, Croatia, the former Yugoslav Republic of
Macedonia, and Romania.

Donors should further consider working with the
GOM to address the list of critical issues specified. A
strong political will is required to approach some of
the business constraints identified that significantly
increase transaction costs. Donors may want to take
over the role of guiders in this process by urging
the decision makers to act immediately and
decisively in order to begin solving the current
multiple business practice problems that discourage
local as well as foreign business development and
growth in Moldova.



.



D. CONCLUSIONS AND
RECOMMENDATIONS

1. CONCLUSIONS

2. HVA EXPORT CONSTRAINTS

3. RECOMMENDATIONS



88 Section D

1. CONCLUSIONS

The Moldovan HVA sector changed dramatically over
the last decade, in great part due to the dismantling
of the USSR and the subsequent disruption of
production and distribution networks. Total HVA
production volumes reduced two-fold, from 3.3
million metric tons in 1985 to only 1.7 million mt in
2002. This reduction is due to a shift in production
to non-HVA, which was accompanied by a dramatic
drop in productivity, especially for HVA crops.

However, the current poor performance of the HVA
production sector creates a distorted picture of its
potential. The current low yields are the result of low-
cost input strategy chosen by most Moldovan farmers.
There is hope for a rejuvenation of HVA yields if
changes are made to production:  a) a shift to high-
tech production through the optimal use of
agricultural inputs; b) replanting of vineyards and
orchards; and c) rehabilitation and modernization of
irrigation systems. Statistical data confirm that
Moldova’s 1985 yields of fruits and vegetables were
higher than the current yields in Romania and
Bulgaria. Thus, if production and irrigation technology
were to be restored, there is every reason to believe
that Moldova could be a price-competitive producer
of HVA crops.

As noted throughout the study, investments in
Moldovan agriculture would be most effectively
focused on the HVA sector. Justification for this
conclusion stems from the following key findings:
• On a per hectare basis both gross revenues and

gross profits from HVA production are two to three
times greater than those obtained from non-HVA
production (see specific data in Table 1);

• An excellent agro climatic environment for fruit
and vegetable production exists in Moldova;

• High historical and current importance of the HVA
production sector in the Moldovan agricultural
economy1  creates a strong base for future
expansion.

1 During 1995-2002 HVA production accounted for an average
annual share of 31% of GAP and 45% of vegetal GAP by holding
approximately 22% of total agricultural area of the country.

2 Clearly a different crop mix and different varieties from those
produced in 1985.

Serious investments are needed in order to optimize
the returns in HVA production. Estimates indicate total
required investment of $2 billion to return to optimal
HVA production:

• $600 million for the rehabilitation of orchards
• $700 million for the rehabilitation of vineyards
• $125 million for irrigation rehabilitation
• $60 million of annual current capital to move

from low-input to high-input production of
selected HVA crops

• $600 million for value added infrastructure
investment, including storage, packing and
processing

These investments in HVA will bring important
benefits. It has been estimated that under today’s
market conditions and with an efficient processing
industry, if Moldova returned to its 1985 fruit and
vegetable production level, with a crop mix that
matches today’s market demands2, it would result in
significant income to Moldovan farmers, Moldovan
processors, and to the Moldovan treasury. An
additional 1.5 million mt of fruits and vegetables could
generate annually:

• $200 million in additional gross farm income
• $1100 million in increased hard currency exports
• $210 million in net profits to the processing

industry
• $50 million in additional income tax and VAT

revenues to the government treasury

The additional indirect spillover effects to the broader
economy are also significant. The substantial inflow
of hard currency will not only lead to increases in
farm income, industry profits, and government tax
revenues, but also inject roughly $505 million into
the economy as a whole for other goods and services.

This represents a more than acceptable payback for
the GOM’s commitment and for the donor and
private sector investments needed to make this
growth possible.

It is a primary conclusion of this study that a
healthy and vibrant processing sector will
function in the long term as the source of these
funds, acting as the link between farmers and
export markets. The processing sector should
therefore drive HVA growth and encourage growers

Source: Department of Statistics

Table 1: Revenue per Hectare: HVA vs. non-HVA,
avg.1995-2002
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to increase returns and investments by creating a high
and rewarding demand for their produce. By adding
value to the primary HVA crops, and by producing
and exporting internationally competitive HVA goods,
the sector will contribute to an improved balance of
payments, leading to sustainable broad-based
economic growth.

The business plans for four HVA business activities -
“Newco Frozen”, “Newco Dried”, “Newco Fresh”
and “Newco Pickled” – that are presented in Section
E clearly show the significant economic returns that
are achievable if the four operations are successfully
implemented in Moldova. Finding a way to turn these
case studies into functioning businesses and
replicating them in sufficiently large numbers
represents the challenge today.

On the supply side, enhancing Moldovan HVA exports
is conditioned by the country’s ability to
simultaneously address three major targets: HVA
production growth, processing industry rehabilitation,
and market infrastructure development. Achieving
these targets would move Moldova towards
developing a competitive HVA production chain with
strong linkages between the primary agricultural
production and the downstream industry
requirements, consequently leading to higher exports.

On the demand side, there is a favorable growth trend
in the fruit and vegetable world markets, and
particularly in the growing Russian market. The CIS,
mainly Russia, will therefore remain Moldova’s major
HVA export destination in the foreseeable future. This
is due to:

• High entry barriers on the EU agricultural markets -
high custom tariffs, protectionist agricultural policy
and subsidies and high quality requirements;

• The large size of the CIS markets;
• Growing demand for HVA commodities in CIS

markets, particularly Russia;
• A familiar business environment, which allows for

a relatively simple establishment of partnerships
and trading relations;

• The existence of a market niche for Moldovan
HVA exports due to produce quality and standard
similarity across CIS;

• Price competitiveness of Moldovan HVA products
due to conclusion of free trade agreements
among the CIS countries;

• An overall positive consumer image of Moldovan
fruits and vegetables on CIS markets.

Recovery of the HVA sector will be private sector
driven. Therefore, any strategy must have at its core
the assumption that the economic resources necessary
will not be forthcoming from either the GOM or the
international donor community.

However, the Government of Moldova does have a
role in spite of the fact that it has virtually no
budgetary resources available to address the
investment constraints listed. It has within its power
the ability to create an investment friendly
environment so that both domestic and foreign
investors would be encouraged to provide the capital
required for these investments. This includes the need
for an unwavering commitment by the GOM to make
the policy, legal and regulatory changes needed by
the HVA sector for its future prosperity. The
Government should be a leader in joint efforts with
donors and the business community to form a task
force for the resolution of these problems and
maintain an open and continuous dialogue with all
the parties.

The business community has the primary role of
financial risk taker. However, the potential rewards
of up to a half billion dollars in net profits should
stimulate both local and foreign investment. In order
to earn these revenues and reduce risks, the business
community must organize itself so as to communicate
its needs to the Government and to donors. This
critical dialogue is essential so that the Government
will both understand what obstacles are faced by the
sector and will have the political will to do what it
must to remove them.

Donors have some resources at their disposal for
direct investment and technical assistance to the
sector. However, if all donor assistance available
today to Moldova were combined, it would fall far
short of the amount necessary to carry out the
restructuring of the HVA sector. In recent years,
USAID and other donors have provided matching
grants and technical assistance to private sector
entities to develop the HVA processing sector. These
types of donor financed activities, whether through
grants or credits, need to continue and increase in
number. Each time a new or renovated HVA
processing facility is put into operation, private risk
capital is mobilized and successful business examples
result. Experience indicates that once a successful
business model is created, further private sector
investments are spurred without major donor
assistance.
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2. HVA EXPORT CONSTRAINTS

While it is clear that achieving an internationally
competitive export-oriented HVA product range
requires significant investments that would bring a
satisfactory return, it is also clear that investments
can only be expected if the legal, regulatory and policy
environments, as well as the technical infrastructure,
are favorable to conducting business and export
operations in Moldova.

Based on the results of this study the constraints and
barriers that currently impede Moldovan HVA export
development and growth can be listed. They have
been grouped into two main areas: Legal and Policy
Constraints as well as Technical and Business Practice
Constraints. All of these constraints have been
discussed in other sections of the study.

Legal and Policy Constraints3

• Underdeveloped bilateral negotiation
framework, including the multiple exclusions
from free trade agreements with the CIS and
Romania, as well as the non-tariff barriers upon
the export of goods to Russia and Ukraine.

• Slow progress in concluding the bilateral free
trade agreements with the SEEC participants of
the Stability Pact.

• Lack of decisive actions toward concluding a Free
Trade Agreement with the EU, i.e. slow progress
in the process of harmonizing the national legal,
regulatory and operational framework with the
European one in the specified areas.

• Slow progress in learning to fully benefit from
WTO membership, i.e. resolve trade disputes with
other countries by use of the WTO framework,
or effectively promote its trade interests at the
bilateral level based on WTO general rules and
principles.

• Administrative weakness and negligence of state
bodies in controlling the rules of origin that leads
to a breach in the bilateral trade framework and
may create serious market access problems for
Moldovan exports.

Technical and Business Practice Constraints

Production level
• Advanced age of both vineyards4 and orchards.
• Almost complete collapse of former irrigation

systems.
• Short-term land leases and high cost for

registration of lease contracts.
• Excessive seed certification regulations that

impede new entries on the seed market.
• Agricultural equipment that is old and outdated

and often requires repairs.
• Insufficient access to medium and long-term

credits.
• High interest rates for bank loans.
• Insufficient provision of agricultural advice in the

areas of business planning, market information,
technological change.

• Non-functioning agricultural insurance mecha-
nisms.

Marketing
• Poor marketing opportunities for farmers: all

available marketing channels have serious
disadvantages.

• Underdeveloped marketing facilities offering little
possibility at the village level to add value to the
primary agricultural produce.

Processing
• Declining supply and inconsistent quality of raw

materials due to weak links with producers.
• Lack of operating and investment capital.
• Inefficient management and corporate gover-

nance.
• Lack of business skills, including poor under-

standing of markets (world trends, demand,
competition, price formation), insufficient
knowledge of international marketing and of
company strategy critical for a sustainable
business.

• Difficulties in accessing export markets, both CIS
and EU.

Administrative procedures
• Excessive documentation package required for

performing agro-food export operations.
• Bribes required for speeding up the process of

export documentation preparation.
• Lack of coordination among the organizations

involved in issuing the necessary export documen-
tation.

• High degree of corruption at customs points,
both Moldovan and FSU area.

• Insecure and slow VAT reimbursements on
exports.

3 The authors of the study recognize that there a wide array of
governmental policy contraints that limit the effectiveness of
business, the policy and legal constraints identified in this instance
focus primarily on addressing those constraints that most directly
impinge on Moldova’s capacity to increase HVA exports.

4 Although the study excludes wine, table grapes are a significant
fresh export.
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3. RECOMMENDATIONS

Having established the roadmap for a revitalization
of the Moldovan HVA sector, and listed the constraints
that need to be overcome, the following section deals
with the actions that need to be taken to achieve
results. These recommendations are addressed to the
three key players in the process: The Government of
Moldova, the Business Community and Donors.

Moldovan Government

• Use the WTO format to negotiate free trade
agreements. For a small country like Moldova,
it is clearly difficult to hold talks with more
powerful trading partners such as Russia, Ukraine
or Romania. As a WTO member, Moldova is
entitled to use the international framework of
WTO rules and principles, a powerful instrument,
in order to protect its rights and interests vis-à-
vis other WTO members, such as Romania, or
WTO candidates, such as Russia and Ukraine.
Moldova should attempt to renegotiate the
exemptions from free trade using this same
format. Thus, the GOM, particularly the WTO
Division of the Ministry of Economy, should focus
on strengthening its current negotiating capacity
by taking advantage of Moldova’s WTO
membership status.

• Eliminate non-tariff barriers to trade using
WTO trading framework. Non-tariff barriers to
trade, such as costly and lengthy transit and
customs procedures, greatly minimize the
intended positive effect of bilateral and regional
trade protocols aimed at facilitating trade, in
particular, for horticultural products. These
barriers are mainly due to the non-transparent
policies and practices used by Moldova’s trading
partners, and can be best reduced within the
international trading framework of the WTO.

• Conclude bilateral free trade agreements
with SPSEE participants. Although the GOM
has a long-term plan to conclude trade
agreements with the seven SEEC participants of
the Stability Pact, speeding up this process will
have a two-fold benefit: Increasing trade
between the countries and, perhaps more
importantly, facilitating the access of Moldovan
products to those markets. Conclusion of
bilateral trade agreements will have a positive
effect on the economy and is also a positive step
toward European integration through pro-
motion of reforms and regional infrastructure
development.

• The GOM should finally proceed with clear
and decisive actions toward reaching an
Association Agreement with the EU, thus
sending an explicit message on its pro-EU
integration intentions. Accelerating this process
involves the harmonization of the national
Moldovan legal, regulatory and operational
framework with the European one.

• Resolve institutional weaknesses regarding
the rules of origin. Foreign horticultural
produce (of variable quality) is being imported
and then re-exported as Moldovan, a practice
that will ultimately undermine any attempt to
establish quality standards. It is either the result
of negligence or corruption of the state bodies
that issue the certificates of origin, or the
exporters themselves are playing unfair games
by switching the products after receiving the
necessary certificate. In developed countries,
legislation authorizes that the economic agent,
upon receiving the certificate of origin, is fully
responsible for the supplied product and that any
infringement of this responsibility will be severely
penalized. Moldovan policymakers should
emphasize and enforce this practice.

• Expand the Department of Trade within the
Ministry of the Economy in order to better
address concerns of Moldovan exporters. The
study recommends that producers, processors and
exporters of HVA products create an association
in order to address their common interests to the
GOM. For effective communication, GOM must
appoint a contact person or office within its
bureaucratic structure to act upon the association
members’ interests, to coordinate donor activities
and to facilitate increased exports. It is
recommended that the current Department of
Trade within the Ministry of Economy be expanded
and strengthened to include specialists dealing
with HVA trade issues. This department should be
elevated in importance and influence within the
GOM bureaucracy. One way of doing that would
be to elevate the Director of this expanded
department to the level of Vice Minister of
Economy for Trade5.

• Study and learn from experiences of
neighboring countries that have successfully
attracted investment in agriculture. Each
country transitioning to a market economy is able

5 If such an expanded department was organized donors should
provide technical assistance to this new department or agency
led by a Vice Minister.
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to document unique successes and failures. The
GOM should be receptive to the lessons offered
by other transitional economies that have
attracted hundreds of millions of USD to their
agricultural sectors throughout the past decade
(i.e. Hungary, Poland, etc.). There are many
parallel measures that can be applied readily and
without great cost if the GOM studies the positive
example of other neighboring economies and
sets the stage for dynamic change. For example,
the study stresses the need to adopt policies, laws
and regulations related to business investment
and trade that are similar to those of other
countries in the region that are experiencing
economic growth fueled by the private sector.
There is no justification to reject these experiences
based on the false premise that Moldova is
different.

The Government of Moldova has, at this time, virtually
no budgetary resources to significantly address any
of the technical constraints in a way that would result
in increased exports of HVA. Amelioration of the drop
in productivity from 1985 levels, the halving of HVA
exports and the degradation of key infrastructure,
i.e. irrigation, processing, handling and marketing
facilities, as well as the renovation of orchards and
vineyards, will require cash investment levels beyond
both GOM and donor resources. Therefore, private
investment appears to be the only realistic hope for
the revitalization of this sector, and the GOM should
be pro-active in the following ways:

• The GOM should create an investment
friendly environment for both domestic and
foreign investors. Capital and technology
inflows to the agriculture sector will fuel
innovation and economic growth. Examples of
initiatives the Government can undertake include:
long moratoriums on income taxes for qualified
investors; investment tax credits for purchases of
new machinery, equipment and technology; duty-
free importation of all equipment and machinery
utilized by the agribusiness investor; eased
emigration rules for foreign expert workers and
professional managers; duty free entrance of
expatriate employees’ household goods and
personal automobiles; allowance of repatriation
of profits and original capital investments, etc.
These are but a few examples of investor-friendly
actions that this Government should take. The
GOM can observe the effect of progressive
governments that foster and develop trade in
countries where unresolved political issues (Taiwan
and South Korea for example) might otherwise
undermine economic development. The GOM

should take note of this and nurture the
burgeoning private sector.

• Conduct a sincere dialogue with producers,
processors and exporters. Without a vibrant
and growing processing sector that has strong
and functional relationships with raw material
producers, the HVA sector will not be able to
grow. The Government must send a clear signal
to this sector that it realizes its importance and
will do all in its power to encourage its growth.
By engaging the private sector in a sincere
dialogue, the GOM will demonstrate its
commitment to a private sector investment led
recovery. For example, the GOM could facilitate
a dialogue with the HVA exporters association,
enabling the GOM to react in a timely way to
the private sector needs by providing the
assistance that it is able in an effective and
efficient manner.

• The Government of Moldova should
collaborate with international donors to
direct technical assistance to the creation of
innovative and dynamic new donor
programs to promote and facilitate HVA
exports and pilot investments that
demonstrate solutions to production-level
constraints. Recommendations should be
organized so as to facilitate dialogue and,
subsequently, rapid implementation (within 6
months) by donors and private sector investors.

• The GOM should create a task force called
the Moldovan Competitiveness Committee
(MCC) to identify and alleviate constraints
to export development. The MCC will engage
the various actors in Moldova’s food value chain,
the GOM and donors and will focus on
opportunities and constraints to strengthening
Moldova’s HVA chain. The Committee has to be
encouraged to take over the role of facilitator in
the dialogue between the GOM and the HVA
Exporters Association. The MCC should adopt an
action plan that specifically assigns responsibility
and timeframes for implementation of
recommended actions that the GOM and donors
commit to undertake either jointly or
independently. Such a task force, if publicized,
could go a long way toward creating a sentiment
of goodwill and common goals and objectives
among the GOM, donors and the HVA business
community.

• Modify and amend legislation regarding land
leases to encourage investment in multi-
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annual crops. Currently most orchard and
vineyard lands are rented to individuals for relatively
short periods of time. These conditions make it
difficult, if not impossible, for lessees to make major
capital investments and improvements to the
vineyards or orchards. For example, if a farmer
was able to obtain a 30-year lease through a firm
contract that would ensure his ability to use the
land for that period, pending his ability to meet
the terms and conditions of the lease, then he
could justify undertaking major improvements in
the vineyards or orchards, such as replanting,
installation of irrigation, etc. A long-term lease
would ensure that the farmer had time to fully
recover his investment and earn a profit. In
addition, such long-term leases should be made
transferable as long as the lessee has met all terms
and conditions of the contract. For example, the
farmer may wish to sell his improvements along
with the time remaining on the lease to a third
party. The farmer should be able to will his
investments in the land and lease contract to a
third party in case of his death. In this way, long-
term leases encourage investment and building
of equity capital.

• Reduce fees and tariffs related to official
registration of land lease contracts to
encourage legitimate contracts. The high fees
and taxes related to registration of lease contracts
discourage landowners and farmers from officially
registering their business transactions. Reducing
these taxes will encourage the registration of land
leases and will make it easier to regulate the
market.

• Streamline the licensing and certification
process for seeds and other farm inputs. The
adoption of new agricultural technology is critical
to the success of private farmers through
improvement of both productivity and
profitability. In the absence of Government
resources for R&D, GOM should encourage and
facilitate the importing of advanced technologies,
including seeds, chemicals and other technologies.
The Government should promote a simplified seed
certification system, which recognizes the work
of reputable established research institutes within
the EU and its member countries, for the
verification and approval of new seed varieties.
This will allow Moldovan farmers to benefit from
the R&D developed elsewhere and utilized by
American and European farmers.

• The Government, through its strengthened
Trade Department and with the help of MCC,

should seek to attenuate the specific export
market problems of Moldovan processors on
two levels:
o At the inter-governmental level to, for

example, reach an agreement with Russia
to abolish the practice of establishing higher
conditional prices on Moldovan juices and
nectars at the Russian border, thus
decreasing product competitiveness on that
market; or to negotiate with Ukraine on its
discriminatory transit procedures for
Moldovan goods; and

o At the domestic level to strengthen the
capacity of control institutions (quality
inspections) in order to reduce the
counterfeit market that destroys the
reputation of genuine brands; contribute to
strong brand development and promotion;
facilitate the operation of export promotion
organizations (such as MEPO); and contribute
to Moldovan produce competitiveness in the
EU markets through legislation harmoni-
zation and adoption of EU standards.

• The Government should make trade
facilitation a clearly stated policy priority
and should simplify export/import
procedures in order to make them more
transparent, improving the training of customs
authorities and undertaking efforts to upgrade
equipment. Then, an effective system for
monitoring officials involved in the regulation of
trade should be put in place to discourage
corruption. Critical actions to be taken by the
GOM include:
o Simplify and minimize the export

documentation package.
o Create a “customer friendly”

environment within the multiple
institutions issuing various trade-related
documents.

o Computerize and automate customs
procedures to the extent possible to reduce
the discretionary power of customs officials.
Customs officials must be trained to utilize
equipment and software effectively.

o Seek to form partnerships with donors
in order to secure well-funded and long-term
technical assistance to modernize and
computerize customs procedures and train
officials.

• The GOM should create security of capital
for both Moldovan and foreign investors.
Moldova will not achieve growth objectives in the
HVA sector, or in the economy in general, if
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capital investment is not secure. Because of
excessive regulation and interference by the
Government, much of the Moldovan economy
operates in the “gray” area, or outside the official
economy. Regulatory reform promoting
investment will encourage entrepreneurs to
operate within the open economy. Banks are, at
present, motivated to meet customer demands
to operate outside the legal environment.
o The government should not interfere in

private bank transactions and should not
have free access to all bank transactions. A
set of checks and balances should be put in
place to allow the banking sector to operate
freely.

o The severe limitations placed on
businesses regarding cash versus bank
transfer transactions should be
eliminated. Currently, any withdrawal or
deposit over $5,000 from a personal or
corporate account must be reported to the
Government.

Business Community

The existing constraints strongly limit the opportunities
of the agricultural business community, the
commercial farmers as well as the processors and
exporters of HVA. The HVA private sector producers,
processors and exporters should be encouraged to
create or strengthen different types of special interest
organizations:

• Create an association of HVA producers,
processors and exporters that would deal with
the large spectrum of issues of legal, policy,
regulatory, technical and business practice nature
by working together with the GOM and donors.
There is no such organization in Moldova today
and therefore the interests of this group are not
represented in any organized fashion.

• Create water users associations for joint
rehabilitation and modernization of irrigation
systems.

• Further consolidate the currently operating
producer associations and their Union,
UniAgroProtect, and enlarge the range of
their services to farmers.

These special interest groups can use the experience of
developed agricultural economies to more successfully
exploit the advantages that such organizational
structures offer. Donor technical assistance would be
quite useful to facilitating this process.

The following recommendations are targeted at
current and future business owners and managers in
Moldova. They are based on the historic and current
business environment in Moldova, as well as industry-
wide and firm level practices:

• Identify and analyze the final market for the
product, with particular emphasis on
understanding and meeting customer needs. In
the case studies (Section E), there are annexes
providing market research data for the four
business models that can be used as a starting
point to address this need.

• In a dynamic situation such as that which exists
in Russia’s FMCG6  food market, assumptions
cannot be made regarding the existence of a large
and stable market for any product. Instead, it is
necessary to keep pace with the increasing
consumer need for a quality and low cost
product, and to respond to competitive
challenges by rival firms and countries. The
business models developed within the study
include sensitivity analyses that investigate the
possible market changes and assess the outcomes
to be expected as a result of these changes.

• Moldovan investors should move away from
being simple exporters to becoming market
led enterprises that respond to changes in
demand quickly and effectively. The
differences between exporting and international
marketing are enumerated in the table below.

6 FMCG – Fast Moving Consumer Goods.
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• Establish direct distribution channels to
customers rather than rely on extended
chains of transporters and agents. This can
be facilitated by:
o Forming linkages to major and rapidly

growing supermarket chains in Eastern
Europe and Russia, such as Ramstore,
Carrefour, Auchan;

o Investing in a fleet of trucks, refrigerated and
standard, to deliver product directly;

o Establishing supply relationships that clearly
state customer requirements for quality,
standardization and quantity;

o Utilizing information technology (IT) systems
for communications, inventory planning, raw
material acquisition, production and delivery
schedules in order to facilitate long term
marketing and raw material planning and
increased efficiency (just-in-time manage-
ment systems).

• Establish a market entry and marketing
communications strategy for products, with
a particular emphasis on positioning at the
high end of the market. For a relatively small-
scale producer that is unable to benefit from
economies of scale to have a cost focus strategy,
a niche/differentiated marketing strategy must
be devised and implemented. To sustain and
develop a niche market strategy, the investor
must:
o Have good information about the segment

needs;
o Have a clear understanding of the important

segmentation criteria;
o Understand the value of the product niche

to the targeted segment;
o Provide high levels of service;
o Carry out small scale innovations, for

example, packaging, transportation,
inventory recycling, billing or invoicing, etc;

o Seek cost efficiency in the supply chain;
o Concentrate on profit rather than market

share; and
o Evaluate and apply appropriate marketing

mix strategies to build sales in different
markets (retail versus industrial and for
different countries).

• Invest in and promote a corporate culture
that encourages high quality and
consistency. An unfortunate legacy of the post
Soviet production chain is the mindset that even
poor quality and inconsistent products can still
be sold, though at a lower price. The mana-
gement of the company must work to embrace

a modern and progressive approach to quality
management that rigorously excludes this
philosophy. To support this approach, the
following is recommended:
o Establish a Quality Management System such

as ISO 9000;
o Establish a HACCP food safety system. For

the food industry, this is becoming mandatory
to ensure that the final consumer is
protected;

o Promote a culture of continuous
improvement in quality through training and
internal communication;

o Manage suppliers and demand high quality
raw materials;

o Treat customer complaints seriously and seek
to analyze and eliminate the reasons for
defects;

o Seek certification from internationally
recognized Quality and Food Safety
standards organizations.

• Promote an innovative and future
orientated culture in the context of new
product development. Establish a balanced
portfolio of products, rather than rely on a single
product to a single market. The company should
have a variety of products in the categories:
o Experimental – speculative products which

could have potential;
o Stars – new products which are rapidly

developing market share;
o Cash cows – solid earners of revenue, but

mid way through their usable life; and
o Dogs – old products no longer making any

progress.

• Invest in modern and up to date packaging
and labeling, which support the position of the
product on the marketplace. The packaging
should support a modern and up to date image
of the product. This applies equally to industrial
B2B7  and retail customers.

· Establish a close relationship between the
processors and producers through long term
supply contracts and agreements that stipulate
and reward the producer for meeting of grades
and standards. Production contracts can act as
collateral for bank loans and strengthen the
ability of the farmer to invest in HVA inputs.

· Address the lack of strong middle
management by improving personnel

7 B2B – Business to Business.
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selection and training and increasing
remuneration of key personnel. Provide real
incentives - financial, social and personal - that
are critically important for the country’s business
development. Today most businesses are limited
by management ability rather than by intrinsic
technical or legal constraints.

Donors

Technical assistance donor projects should
constructively address policy constraints that
discourage HVA exports and investments in order to
help Moldova reach its goals of European integration.
Policy-focused donor assistance should be targeted
towards:
• Strengthening the country’s institutional

capacity with regard to the harmonization
of the national legal, regulatory and
operational framework with European
norms, thus helping Moldova meet the
conditions required for achieving a free trade
agreement with the EU, as provided in the PCA;

• Assisting the Government of Moldova to
prepare and implement a national plan to
improve Moldova’s export competitiveness,
possibly by supporting the creation of a Moldovan
Competitiveness Committee. The committee will
cooperate with regional initiatives and will
promote partnerships with the private sector, as
well as strengthen the mechanisms of interaction
and cooperation between private and public
parties at the regional, national and local levels.

• Encouraging the GOM to expand and
empower the Department of Trade (see the
recommendations to the GOM above) by
providing technical assistance to this new
department or agency as required.

• The donor community should create a
consortium to align strategies and to work
with the GOM to ensure that it has sufficient
technical assistance to implement and adopt
regulatory reform and to evaluate and prioritize
objectives, particularly those that are encouraged
by the donor community. The consortium will
negotiate with the GOM and establish conditions
that must be fulfilled by the Government in order
for the HVA sector to benefit from technical
assistance, loans, grants, and other interventions
This is commonly done by the major financial
donors, especially in the fiscal reform area and
the model can easily be adopted to support
development of the HVA sector.

Donor support to Moldovan agriculture was
enormous in the last decade. Donor projects addressed
a whole spectrum of agricultural constraints,
including improvement of the legislative framework,
introduction and development of rural finance, rural
business development, expansion of research and
extension services and improvement of agricultural
markets. At present, donor financed projects in the
post privatization phase implement important
development initiatives for Moldovan agriculture and
agribusinesses. Many donor efforts are targeted
directly at improvement of production, processing and
marketing of agricultural products, such as the USAID
financed Private Farmer Commercialization Program
and the Private Farmer Assistance Program.

• Donors should carefully target grant and
technical assistance efforts to those activities
that create or enhance the flow of private
capital to the HVA sector. Donors have more
resources at their disposal than the GOM for
direct investment and technical assistance to the
HVA sector. Even if these resources cannot fully
fund the activities necessary for sector growth,
donor interventions can be utilized to encourage
private sector investment.

• Donors can take the lead in establishing the
Moldovan Competitiveness Committee
(MCC) (as mentioned above). The MCC will act
as a mechanism to support donors’ work in
Moldova, particularly by improving links of
producers to processors and cash markets. The
MCC will help prioritize opportunities and will
coordinate with donors. It will serve as another
avenue to link the elements of the HVA chain to
promote information sharing, enhance buying
and selling opportunities, promote investment,
and to affect continued policy interaction
between Moldova’s growing private sector
agriculture and the Government.

• Donors should continue and expand grant
and credit programs that promote private
sector investment. In recent years, USAID and
other donors provided matching grants to private
sector entities to promote development of the
HVA-processing sector. The first controlled
atmosphere (CA) cold storage facility exporting
fresh apples and the first individual quick freezing
plant were constructed in Moldova with USAID
grants and technical assistance. Also, similar
grants and technical assistance have enabled the
renovation of numerous cold storage facilities
and drying lines that are now successfully
operating. Experience indicates that successfully



Section D 97

implemented donor projects become models for
initiatives undertaken solely by the private sector.

• Donor support should leverage private
sector investment to encourage develop-
ment of the HVA processing sector to a
superior level. Resolution of issues dealing with
quality, pre and post harvest, branding, new
market identification and reduction of go-
vernment regulatory constraints are fundamental
to the success of this industry and can be
accelerated by strategic donor assistance.

• Donors should support the process of
technology transfer to Moldovan farmers in
order to encourage the move from low-tech
to high-tech production strategies that
ensure significantly larger agricultural profits. This
can be achieved by means of training provided
by local consulting organizations, such as ACSA,
UAP and its network of local APAs and business
centers, CAMIB, ACAI and MEPO.

• Donors should increase assistance to
Moldovan entrepreneurs, associations and
cooperatives to initiate or expand HVA
processing and export as a catalyst for future
major foreign investments. This will encourage
independent “green field investments”, which
are targeted at countries that have domestic
experience, risk taking ability and local
management skills.

• Donors can and should make investments
in grants and technical assistance in irriga-
tion and orchard and vineyard rehabili-
tation. While these initiatives might be small in
relation to the total demand, if linked to the
processing and marketing of HVA, they further
demonstrate the value of a revitalized HVA sector.
Such successful demonstrations on an integrated
basis encourage further risk taking and
investment by all the players.

• Donors should work closely with the GOM
to expand trade facilitation. A strong political
will is required to resolve some of the identified
business practice constraints that significantly
increase transaction costs for export operations.
Donors may want to take the role of guiders in
this process by urging the decision makers to
act immediately and decisively in order to start
resolving the current multiple business practice
constraints that discourage local as well as
foreign business development and growth in
Moldova.
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Russia – just 1 % of Russian fresh fruit and
vegetable imports.

• In 2002, total Moldovan exports to Russia of fruit
and vegetable products packed in glass were less
than 1,500 tons – only 0.2 % of total Russian
imports of these products and not even as much
as the output of one medium sized Bulgarian
processing plant.

On the market demand side:

• In 2002 the Russian market imported over 4.8
million tons of fruits and vegetables in fresh or
processed form, and that import demand is
growing as Russian household incomes grow.2

4 Russian authorities estimate that per capita
consumption of the different categories of fresh
and processed fruits and vegetables is currently
only 25% to 35% of recommended levels.
Looking at consumption patterns in other
countries, the consumption gap is even more
striking. Russian per capita consumption of frozen
fruits and vegetables, for example, is less than
0.5 kg/year, while in Poland it is currently 6 kg/
year, and in Germany, 15 kg/year.

Russian fruit and vegetable imports by type of product
are shown in Table 42.

INTRODUCTION

This section explores the feasibility of investments in
new, small-scale processing businesses in the high
value agricultural export sector. The tasks for this
section of the study were:

1. Select four prototype business models of activities
related to high value agricultural exports to be
case studies,

2. Explore the feasibility of each of these business
models, and

3. Develop business plans for their implementation.

In order to define the context for the Case Studies,
some historical data on the potential for export of
high value agricultural exports from Moldova is
relevant.

Looking first at the supply side:

• In 1985, Moldova produced roughly 2.6 millions
tons of fruits and vegetables. By 2002, this had
dropped 58 % to around 1.1 million tons.1

• In 1985, Moldova exported about 200,000 tons
of fresh fruits and vegetables to the Russian
market (within the USSR). In 2002, Moldova
exported only 43,000 tons of fresh produce to

Table 42. Russian fresh and processed fruit and vegetable imports 2002

These Russian imports were the equivalent of roughly
5.3 million tons of fresh fruit and vegetable raw
materials, as shown in Table 43.

Table 43. Raw material equivalent of Russian fresh and processed fruit and vegetable imports 2002

1 See Section B, Figure 1 – excluding technical grapes which were
used principally for wine.

2 See the individual Case Studies below for details of the Russian
markets for each of these four sectors: frozen, fresh, dried and
pickled.

3 Yield = average tons of raw fruits and vegetables to produce one
ton of finished import.  See the Case Studies below for further
detail on yields, by crop and by type of processing.



Section E 101

Moldova -

Table 44. Moldova and the Russian market

Comparing Russia’s 2002 total fruit and vegetable
import requirement to Moldova’s 2002 total fruit and
vegetable production capability clearly demonstrates
the potential for Moldova in the Russian market. In
2002, Moldova produced about 1,100,000 mt of
fruits and vegetables.

» 0.4 million mt of fruits = 12 % of Russia’s need
» 0.7 million mt of vegetables = 35 % of Russia’s
need

Russia is Moldova’s closest viable market for fruit and
vegetable products. Its approximately 170 million
people with growing incomes and modernizing food
consumption patterns are a very attractive market
today and for the foreseeable future. While there
will be limited opportunities for some Moldovan high
value agricultural exports to EU and CEEC (some
frozen, dried and pickled products), it is clear that
the Russian market opportunity significantly exceeds
that of the EU and CEEC.

Moldova’s production of high value agricultural crops
is much lower than its potential. The country’s
historical production levels and the production yield
differentials between Moldovan yields and those in
other countries in the region, demonstrate that
Moldova has the theoretical capacity to become a
major player in the Russian market.

It is not an exaggeration in terms of Moldova’s raw
agro climatic potential to think of Moldova as roughly

equivalent in horticultural production potential to
California’s central valley – one of the most productive
agricultural zones in the world.

Historical Background

Sections B and C have already reviewed the history
of the decline and current slow rebuilding of
Moldovan agriculture, but there are a few critical
elements of that history that bear repeating here:

• The collapse of the Soviet centrally planned
economic system in the early nineties, with the
demise of the national network of collection
points for produce, shut off market access for
Moldovan farmers with severe consequences for
farm income.

• The farm privatization and the collapse of the
processing sector coincided with the 1998
Russian financial crisis and the temporary but
severe contraction of the Russian food market.4

• The collapse of the state agricultural sector also greatly
reduced the flow of critical agricultural inputs. The
farm machinery left on the farms was often of the
wrong scale or at the end of its useful life, and
farmers had limited access to spare parts. The
chemical distribution industry was geared to large
acreage field crops, not small scale horticulture.

• Irrigation infrastructure collapsed: the productive
heart of California’s central valley is its irrigation
backbone; Moldova was left without one.

4 It is estimated that in most categories, Russian food imports in
2002/2003 just returned to their 1997 levels.
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Sector rebuilding

Moldova now has not only the raw agro climatic
potential but also the private farm entrepreneurs –
the basic ingredients for success. The challenge lies in
rebuilding the linkage between the growers and
producers, through the processors to the final export
market. The private commercial processing sector
needs to evolve sufficiently to provide the necessary
market access capacity and pay the farmers for their
crop to enable them to invest.

However, there are barriers to this process: two of
which are irrigation and access to suitable plant
genetic material.

Moldovan high value agriculture must have irrigation
to achieve the kinds of potential yields highlighted in
Section B and to hopefully emulate Californian success.
Without improved irrigation systems, this sector of
Moldovan agriculture cannot grow materially.

Many of the fruits and vegetables that Moldova produces
today are not as competitive on world markets as they
should be. This is partly because of post-harvest handling
and quality, but also because Moldova does not produce
large quantities of the right varieties. Each separate
processing industry and market has its own specifications
for the fruit and vegetable varieties that it favors.
Vegetables and fruits for freezing are quite different
from those for pickling or drying, and fresh produce
varieties are different from processing varieties.

All over the world, the commercial processing industry
has demonstrated that it can successfully undertake
the challenge of teaching farmers the improved
cultural practices that will in turn improve output
quality and simultaneously increase both processors’
profitability and farmers’ incomes. In most countries,
it is seed, machinery and chemical companies that

teach farmers to be successful and profitable; it is
feed and veterinary pharmaceutical companies that
teach livestock producers good practices.

A significant barrier in Moldova today lies in the
bureaucratic procedures governing the introduction
of new fruit and vegetable varieties. Moldovan
farmers are denied by government regulation the
same access to new commercially attractive plant and
seed varieties that their colleagues in other major
producing countries such as Bulgaria, Poland,
Hungary, China or Turkey have. Without these
varieties, Moldovan processors cannot effectively
compete in the markets against Bulgarian, Polish,
Hungarian, Chinese or Turkish processors, and
Moldovan farmers suffer the consequences.

Benefits of investment

Having established that rebuilding of the HVA sector
will enable Moldovan produce to penetrate new and
significant markets, it is necessary to examine
quantitatively the benefits.

Under today’s market conditions and with an efficient
processing industry, if Moldova returned to its 1985 fruit
and vegetable production level – an increase of 1.5
million tons - with a crop mix that matches today’s
market demands,5  it would result in significant new
income to Moldovan farmers, to Moldovan processors,
and to the Moldovan treasury. This additional 1.5 million
tons of fruits and vegetables could mean directly:

• $200,000,000 a year in additional gross farm
income

• $1,100,000,000 in increased hard currency
exports

5 Clearly a different crop mix and different varieties from those
produced in 1985

Table 45. Estimates of payback to investment in increased high value agricultural export output6
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6 These estimates utilize the results of the Case Studies prepared
for a prototype enterprise in each sector - see Case Studies for
details on prices, products mixes, and other assumptions.

7 Case Study average farm gate value of one ton of mixed raw
material, for most profitable product mix in each sector

8 Case Study average export price of one ton of mixed finished
product

• $210,000,000 annually in net profits to the
processing industry

• $50,000,000 in additional income tax and VAT
revenues to the government treasury

The additional indirect spillover effects to the broader
economy are also significant:

• The $206,000,000 in increased farm incomes will
flow back through the economy in expenditures
on farm inputs and other goods and services.

• The $1.1 billion in export value will fund the
increases in farm income, in industry profits, and
in government tax revenues and still generate
roughly $505,000,000 in flows back through the
economy for other goods and services.

Stakeholders

The burden of responsibility for generating dramatic
improvement in Moldovan high value agricultural
exports will fall mainly on the private sector –
Moldova’s farmers and its food industry. However this
broad group have their own needs and priorities.

The farmers need donor and government support to
invest in public assets such as irrigation systems and
the dissemination of agricultural technology, as well
as the modernization of regulations and policies
governing agriculture.

Foreign food industry investors, seeking more
competitive and attractive investment opportunities
elsewhere, have pushed Moldova off their itineraries,
partly due to the very small domestic market. It will
take some significant improvements in the Moldovan
agricultural economy (in addition to the political and
legal stability) to attract them back.

There is a small, parallel community of private
agribusiness investors slowly evolving in Moldova to
challenge the older privatized companies. This group
seems to offer the best combination of risk taking and
entrepreneurial talent to persist in developing the new
agribusiness models that Moldova needs, but they have
yet to form the critical mass needed to drive Moldovan
high value agriculture back on such a development
path. They are hampered by the lack of access to
investment capital – even for relatively small food
industry investments (under $2.5 million). They lack
good, credible role models to follow – not only to solve
the technological issues involved in profitable small-
scale food processing, but also to overcome the core
problems of market entry: sales and distribution.

Finally, donors play a key role. Grant financing has
proven that it can be effective in overcoming the
investment capital shortage. The problem is critical
mass; it takes a reasonable number of such
investments before they can begin to permanently
crack the technical, financial, regulatory, and market
barriers to material growth.

Conclusion

This section of the study was designed to search for,
identity and profile a limited number of prototype
investment opportunities that would contribute
directly to stimulating the growth of the Moldovan
high value agricultural export sector. Finding a way
to turn these Case Studies into functioning businesses
and replicating them in sufficiently large numbers is
one viable approach.

However, the challenge is daunting. It would take nearly
1,000 such new, small processors to absorb an
additional 1.5 million metric tons of Moldovan output.

9 Case Study operational profit at full capacity
10 Farm gate value of total raw material purchased
11 Based on 22 % corporate income tax rate, excludes any taxes on

farm income
12 Based on an initial investment of $600,000 per company
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1. CASE STUDY SELECTION

The above discussion sets the context for the choice
of Case Studies. Several key criteria were established
for their selection:

1. The business must involve the export of high value
Moldovan agricultural and food products
(excluding alcohol, meat, and tobacco).

2. The types of processing activities need to be
demonstrably among the highest priority for
development of the high value agricultural export
sector and for donor assistance.

3. It must be possible to establish each business as a
green field investment within a total investment
limit of $600,000. This sum, as a working
assumption, represents a realistic balance
between economies of scale in the final
operational size of the plants, and the difficulties
of financing medium term loans in a region
where capital is in notoriously short supply. It was
foreseen that up to 50% of this sum might be
provided as a grant, and private investors would
provide the balance.

4. The process equipment and other machinery
required could be obtained from USAID approved
sources.

5. The business must be one that could be replicated
several times in Moldova, meaning, among other
things:
5.1. The processing technology involved must not

be too complex or so difficult to obtain that
a number of different (unrelated) investors
couldn’t acquire it and manage it.

5.2. Sufficient, attractive markets exist for the
output of several such enterprises without
materially impacting output prices.

5.3. Adequate raw material supplies exist or can
be developed to support several such
enterprises without materially impacting
input prices.

Following these criteria, four Case Studies were
identified:13

Case Study 1: The manufacture and export of frozen
fruit and vegetable products (designated “Newco
Frozen”)
Case Study 2: The collection and export of fresh
produce (designated “Newco Fresh”)

Case Study 3: The manufacture and export of dried
fruit and vegetable products (designated “Newco
Dried”)
Case Study 4: The manufacture and export of fruit
and vegetable products packed in glass (designated
“Newco Pickled”)

13 A fifth potential Case Study involving commercial vegetable
farming as a supply industry to food processors was considered
and excluded because it was felt that the scope of analysis such a
case study would require would be beyond the capacity of the
present study (i.e., the broad range of technical agricultural
production issues).



Section E 105

and balance sheet projections, based on a specific
set of operating and financial assumptions.

7. A sensitivity analysis of the projected financial
results to determine the breakeven point of each
business and the proposed business models’
vulnerabilities to changes in key economic
assumptions (raw material costs, product pricing,
and operating costs).

Some of the assumptions made in these business
models were somewhat artificial. Perhaps the most
important of these was that each company’s product
mix would remain fixed over the full ten-year period.
Obviously, relative movements in input costs and output
prices would change the relative profitability of a
company’s product portfolio, probably resulting in
changes in mix and volume every year as management
sought to maximize profit. But since it is impossible to
predict these movements, the portfolio was left
constant for the analytical purposes of this study.

A second such assumption – made for simplicity - was
that no new investment occurs over the full ten year
period analyzed. In a profitable business, the owners
would undoubtedly seek to expand and develop the
business.

A third assumption made was that an investor might
embark on a green field investment with such limited
capital ($600,000). It is much more likely that a savvy
investor would rely on leasing or purchasing to
renovate existing buildings and alternatives such as
leasing warehousing and storage. Purchasing used
equipment might also be a more prudent strategy,
reducing overall investment or allowing the investor
to set up an improved plant for the same cost.

Table 46 shows a comparison of the capital investment
levels required for each Case Study, as developed in
the pro-forma investment plans.

2.  SUMMARY CASE STUDY ANALYSIS

The analysis of each of the four Case Studies was based
on a business plan derived from a set of hypothetical
assumptions regarding the business and its operations
developed as the result of a feasibility study for each
Case Study. The feasibility studies involved:
• An engineering design for a suitable processing

facility;
• A market assessment; and
• A detailed financial model of the business based

on a proposed operating plan.

A general assessment of the fruit and vegetable raw
material supply situation in Moldova and several
comparable countries14 was also carried out.

A hypothetical “Newco” business plan was developed
for each Case Study. These business plans were based
on an assessment of real world technical, market,
operating, and financial conditions for each business.
The business plans included:

1. An evaluation of a target export market (typically
Russia), including product pricing expectations,
market conditions, sales and distribution, and the
establishment of a market strategy.

2. An evaluation of raw material supply conditions
(including timing and projected costs) and the
development of a raw material supply strategy.

3. The establishment of a pro-forma investment
plan, including process technology, technical
operating parameters, and a capital budget.

4. The development of a pro-forma production plan
based on an analysis of the relative profitability
of the potential products.

5. The establishment of a pro-forma sales plan.
6. A detailed financial analysis of the full business

model, with pro-forma profit and loss, cash flow,

14 Bulgaria, Hungary, Turkey
15 Frozen food production requires significant water supply and

sewage filtration systems. The illustrative business model assumes
minimal expenditures for this infrastructure; significantly higher
investment may be required particularly if production capacities
are scaled up.

Table 46. Comparison of Newco Companies’ projected capital investments

A comparison of key operating parameters for each
Newco business is presented in Table 47.

16 “Other” includes allocations for site works such as an access
road, a well, and sewage, as well as connection to a main power
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Table 47. Comparison of Newco Companies’ projected operations

Table 48. Comparison of the cost of production structure of each business at full operating capacity

The structures of costs of production for each Newco
Case Study are compared in Table 48. In all four cases,
the relative shares are somewhat distorted when
compared to industry standards, due to the small scale
of these operations.
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Case Study Evaluation and Conclusions

Four companies were analyzed:

1. Newco Frozen – A company producing bulk-
packed frozen fruits and vegetables for industrial
customers in the EU, CEEC and Russia.

2. Newco Fresh – A company exporting fresh
produce to Russian wholesalers and distributors
for consumer markets.

3. Newco Dried – A company producing bulk-
packed dried fruits and vegetables for industrial
customers in the EU, CEEC and Russia and for
Russian wholesaler/distributors.

4. Newco Pickled – A company producing and
exporting consumer fruit and vegetable products
packed in glass to Russian wholesaler/distributors
and to ethnic niche markets in the EU and CEEC.

It is important to note that all four business plans
emphasize the importance of investing in more
“modern”, proactive approaches to managing raw
material supply. Each plan contains an outline of an active
grower relations program intended to impact positively
the quality, quantity, and cost of the fruit and vegetable
raw materials at the heart of each of these businesses.

Table 49 compares selected financial results of each
of the four companies.

Table 49. Comparison of Newco Companies’ projected financial results in USD

n/a = not available 17 Short term debt
18 Amount in addition to any working capital included in the initial

equity investment

Newco Frozen

After an assessment of the market, it was concluded
that because of its small scale Newco Frozen should
focus on producing industrial packed frozen products
rather than consumer products. Expanding to include
a consumer line would be an option for future growth
and development of the business.

Newco Frozen turns out to be a reasonably profitable
company and a moderately attractive investment.
However, as profiled and analyzed in this study, Newco
Frozen suffers from several important handicaps.

First of all, the initial cap on equity investment results
in an operation that is below what would normally be
considered the minimum efficient size for a frozen fruit
and vegetable processing plant. The hourly/daily
throughput is too small – imposing a constraint on
profitability and increasing market risk. The company
is sufficiently profitable however it could expand its
operation to a more suitable scale through reinvested
profits in later years.

Secondly, the country-of-origin requirement for the
equipment means that the business plan is forced to
use inferior quality Russian made process equipment,
which significantly increases the operating risk of the
business and diminishes the results. Purchasing used
equipment of Western European origin would improve
operating reliability and probably reduce cost.
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Newco Fresh

Newco Fresh was designed as a small-scale fresh
produce exporter to the Russian market. It will be
dependent on a controlled atmosphere storage
technology for fruits that is already present in
Moldova. It will also attempt to supply Russian
distributors with some fresh vegetables (e.g.,
eggplant and sweet peppers), which are in relatively
high demand and for which Moldova is assumed to
have a promising long term competitive advantage.

Newco Fresh appears to be an inherently profitable
business model, in terms of its 45% average gross
margins, but it is too small to generate large profits.
The most limiting factor is storage capacity (assuming
that debt financing is available for working capital).
The cost per ton of storage capacity would decline if
a larger facility were built from the beginning, thereby
lowering per ton depreciation and other fixed costs.

The profitability of the business seems to rely more
on effective dealing in certain high value vegetable
crops rather than in fruits (apples and grapes). Onions
and tomatoes, for example have gross margins of
$211/mt (59 %) and $253/mt (62 %), respectively,
while gross margins for apples and grapes are only
$139/mt (38 %) and $131/mt (25 %).

Newco Dried

Newco Dried appeared most suitable for producing
bulk packed items for industrial users (fruits for ice
cream, bakery, yoghurt, and confectionary
companies, or vegetables for other food processors
and institutional customers). To be successful at this
scale of operation, it will have to compete with low
cost Chinese products. Therefore, it makes sense for
Newco Dried to focus on those crops where Moldova
maintains an important competitive advantage. Of
course, Moldova’s competitive crop mix will
undoubtedly evolve and change over time.

Newco Dried is only moderately profitable and not a
particularly attractive investment. The capacity of the
operation (a result of the cap on investment) is too
small to reach a particularly profitable scale of
operation. However, the core economics of the
business indicate that with a larger investment, and
reliance on a more efficient drying technology Newco
Dried might prove more attractive.

Newco Pickled

This is not at all a new industry for Moldova. The
Russian consumer market for pickled (delicatessen
type) fruit and vegetable products is quite large. There
are also attractive ethnic niche markets in the EU and
CEEC for such products. Bulgarian, Russian, Turkish
and Ukrainian companies are already active in these
markets and this case study strongly underlines the
potential for new investment in this sector in Moldova.

Newco Pickled is moderately profitable and offers
attractive investment possibilities. Like the other
models, scaling the business higher (greater capital
investment) would dramatically increase rates of
return. As Newco Pickled is focused on accessing retail
markets, there is also a need for significant and
sustained investment in marketing and promotion
activities to introduce and popularize these new
products and brands. Also, the model assumes rather
generous access to third-party commercial short term
lending, while the reality of Moldovan financial
markets may prove to be less optimistic.

The important difference between the Newco Pickled
business model and that pursued by the majority of
the privatized (former state owned) canning
companies in Moldova is the emphasis in the business
plan on high quality packaging and ingredients and
a more proactive selling strategy.
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1.  EXECUTIVE SUMMARY

The payback on the initial investment is approximately
4.5 years from cash flow.

The market and technical analyses demonstrate that
a market does exist for dried fruit and vegetable
products and that the technology is available.  The
operating plan is conservative and is therefore a good
test of the company’s potential.  Based on this
conservative business plan, this is a viable investment.
It is not the ideal size for a small scale investment, but
it is financially viable.

Key operating statistics and financial results are
summarized in the table below.

Table 1: Summary of Projected Newco Frozen Operations
and Financial Results

This business plan outlines the establishment and
operation of a Moldovan based processing company
(hereafter referred to as “Newco Frozen”) to
manufacture and sell bulk pack frozen fruits and
vegetables for the Russian and Western European
industrial markets.  It is based on the feasibility study
of an operating model of a small scale frozen fruit
and vegetable processing business.  The key elements
of that feasibility study included:

• An engineering design for a fruit and vegetable
freezing plant

• A market assessment
• A financial model of the proposed business based

on a proposed operating plan

The market assessment and an evaluation of various
factors (including the management issues involved in
any start up business, complications of developing a
raw material supply, costs of establishing a consumer
brand, etc.), led to the conclusion that the optimal
plan is for Newco Frozen to begin manufacturing
industrial products.  An investor with a profitable
business would have the option in later years to
reinvest profits to expand Newco Frozen to include
producing consumer frozen fruits and vegetables (for
the Russian retail consumer market).

This study evaluated the feasibility of establishing a
profitable frozen fruit and vegetable processing
business within a capital investment limit of $600,000
USD.

Newco Frozen achieves $670,000 in gross sales at full
capacity (in Year 3 of operation).  The plan assumes
that for various reasons Newco Frozen will operate
at half capacity in Year 1, 75 % of capacity in Year 2,
and reach full capacity in Year 3.

Under this plan Newco Frozen becomes profitable in
its second year (at 75 % capacity).  Even a 5 %
improvement in capacity utilization in Year 1 (from
operating at 50 % capacity to 55 % capacity) would
swing the company into profitability in the first year.

Newco Frozen begins generating a positive cash flow
from operations in Year 1.  The company requires
$27,000 in short term working capital financing
during its startup year (Year 0) for salaries,
organizational costs and other startup expenses.
Additional working capital of $85,000 and $50,000
is needed in Years 1 and 2 to finance raw material
purchases.  Both loans are repaid in the same year
they are taken.
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2.  BUSINESS STRATEGY

Newco Frozen1  will purchase locally grown fruit and
vegetable raw materials and process them into frozen,
bulk packed ingredients to be sold to foreign food
processors for further processing.

The product and sales strategy involves:

• Focusing primarily on vegetables.
• Relying on exports for 100 % of sales.2

• Packaging all products in bulk (10 kg cardboard
cartons or 25 kg 2-ply paper bags).

• Pricing will attempt to match Polish industrial
export prices.

• Initially targeting 4 – 8 industrial customers in
Poland and Russia.

The production strategy focuses on selecting an
optimal production plan based on:

• Relative profitability of each crop
• Seasonality of crop availability (harvest period)
• Optimization of cash flow, balancing raw material

expenditures and sales revenues
• Optimization of plant throughput

Changes in raw material costs (acquisition prices for
fresh fruits and vegetables), finished product selling
prices, or the physical processing and storage capacity
of the plant would result in adjustments to the
optimal production plan.

Newco Frozen will develop an active grower relations
program to insure and reinforce its raw material
supply.  The key elements of the raw material strategy
will include:

• Technical assistance to growers to improve
varieties and cultural practices in order to increase
the profitability of both Newco Frozen and its
raw material suppliers.

• A program designed to build trust on both sides
that utilizes risk sharing contracts for strategic
suppliers and timely payments for all designed
to build trust on both sides.

• Future development of a program of advances
to strategic suppliers for purchases of genetic
material and crop protection products.

3.  MARKET ANALYSIS

Moldovan frozen food processors are already
successfully exporting frozen fruits and vegetables to
European companies (mainly fruits in industrial packs)
and Russian companies (mainly vegetables, mostly in
industrial packs).  These are the target markets for
Newco Frozen, as well.  There are also potential
customers for industrial vegetables in Belarus and
Ukraine and these options should eventually be
explored by Newco Frozen.

3.1.  Target Markets

A detailed analysis of the Russian frozen fruits and
vegetable market was commissioned as part of the
preparation of this business plan.  That analysis
confirmed that the Russian market should be the
primary target for current and future Moldovan
frozen fruit and vegetable exports.  However, it also
revealed that consumer frozen food companies in
Poland and other Western European countries that
currently export to Russia are also important target
customers. These are potential markets for industrial
from Moldovan frozen processors; principally for those
vegetable crops where Moldova has both agro-climatic
and cost advantages.  Based on this research, it is
also clear that the market demand will significantly
exceed the projected capacity of this business.

The total Russian frozen food market (fruits and
vegetables combined) is estimated to have been
approximately 70,000 mt for the 2002/3 market
season (June 2002 – May 2003) and is projected to
more than double by 2007/8.  While there are
important Russian producers of frozen foods, their
production is based largely on imported ingredients.
Therefore, the data concerning total imports is a
useful and fairly accurate reflection of the total
market (consumer and industrial segments
combined).

Figure 1: Russian Frozen Food Market Size, 1996/97 –2003/
04, (‘000 tons)

1 “Newco” is a common term, meaning “new company” used in
feasibility studies and business planning.

2 The total reliance on exports is not a critical aspect of the business
strategy.  An operating business would want to be continually
aware of both domestic (Moldovan) and export market
opportunities and maximize profit by taking advantage of price
movements in all markets.
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A comparison of estimated per capita consumption of
frozen fruits and vegetables in Russia with consumption
levels in Poland and other Western European countries
shows the enormous growth potential still remaining
in the Russian market, assuming that Russian consumer
incomes continue to grow.

Table 2: Comparison of Per Capita Consumption of Frozen
Fruits and Vegetables in Russia, Poland, and Germany

Market
Estimated Per Capita Consumption 

(kg/per capita) 
Russia 2003 < 0.5 kg 
Russia 2008 (projected) 1 kg 

Poland 2003 6 kg 
Germany 2003 15 kg 

The frozen fruit and vegetable market consists of
three primary segments:  Industrial, Foodservice
(Horeca)3, and Consumer.

• Industrial - frozen fruits and vegetables sold to
other food processors for use as ingredients in
their own products.  Products for the industrial
segment are typically packed in larger (bulk) sizes,
ranging from 5 kg to 1 mt.

• Foodservice - products sold to hotels, restaurant,
and institutional customers (e.g. hospitals,
military, schools, etc.).  Foodservice products are
usually packed in multi-serving sized units (e.g.,
1 kg – 5 kg).

• Consumer - sales of products ready for retail sale
directly to end consumers, packed usually in 0.3
kg – 2 kg units.

The market research available for Russia typically does
not distinguish the foodservice segment from the
consumer and industrial segments.  Volumes going
to foodservice are usually included in the consumer
or industrial segments depending on pack size.  In
2002 the consumer segment accounted for
approximately 57 % (40,000 mt) of all frozen food
sales in Russia.  The balance, an estimated 43 %
(30,000 mt), went to industrial customers.

Figure 2: Russian Frozen Fruit and Vegetable Market
Segmentation – 2002

3 “Horeca means hotels, restaurants and catering institutions and is
a common synonym for the “foodservice” segment.

Based on import data, the total Russian industrial
market segment is estimated to be 75 % frozen
vegetables (22,500 mt) and 25 % frozen fruit (7,500
mt).  Industrial frozen vegetables are repacked in
consumer sized units or used as ingredients in other
food products (e.g., meat and fish products, etc.).
Industrial frozen fruits are sometimes repacked for
consumers, but most often sold directly to ice cream
and yogurt producers and bakeries.

Figure 3: Industrial Fruit vs. Vegetable – 2002

Potatoes dominate Russian frozen fruit and vegetable
imports, accounting annually for about 37 % of all
imports.  Vegetable mixes are the second largest
category (17 %), followed by cauliflower and broccoli
(10 %).  Strawberries (5 %) and sour cherries (4 %)
are the two most important frozen fruit imports.

Figure 4: Key Frozen Imports by Product – 20024

4 Consumer and industrial imports, combined.

Consumer vegetable mixes continue to grow in
popularity in the Russian market and frequently
contain ingredients such as sweet peppers and
eggplant which are not produced competitively in
the major supplying countries (e.g., Poland).  These
are crops for which Moldova has particularly good
agro-climatic conditions.  For Moldova to become an
important exporter of consumer frozen vegetables
to Russia it would have to become an importer of
some ingredients that it does not produce or which
are cheaper as imports than domestically grown crops
(e.g., potatoes and mushrooms).  This is the model
that has made Poland such a competitive supplier to
the Russian market.



Section E / Case Study 1 119

Table 3: Principal Ingredients Used in Most Popular
Consumer Mixes

Product Type Principal Ingredients 

Cauliflower soup cauliflower, carrot, parsley, leek,
celery, potatoes 

Italian soup tomato, carrot, green peas, onion, 
parsley, cauliflower 

Mushroom soup mushrooms, potato, carrot, broccoli, 
onion, celery 

Ukrainian borsch red beet, tomato, string beans, 
carrot, celery, onion 

Mexican salad carrot, red pepper, string beans, 
green peas, sweet corn 

Spring mix cauliflower, string beans, carrot, 
Brussels sprouts, green 

Lecho tomato, pepper, onion, zucchini 
Hawaiian mix rise, green peas, sweet corn, pepper 
Carrot with green peas carrot, green peas 
Carrot with green peas 
and corn 

carrot, green peas, sweet corn 

Chinese mix Chinese mushrooms, soybean 
sprouts, pepper, carrot, leeks, onion 

Vegetable mix with 
broccoli 

broccoli, cauliflower, carrot 

Vegetable mix with 
mushrooms for frying 

rice, mushroom, green peas, pepper, 
carrot, onion, sweet corn 

Consumer demand for frozen fruits and vegetables
has historically been highly skewed to the winter
months when fresh produce is not available.  However,
increasing incomes and changing consumer lifestyles
are modifying this pattern, resulting in higher levels
of consumption during the balance of the year.  The
demand for industrial products is less seasonal than
that for consumer sales.

Figure 5: Seasonality of Consumer Frozen Food Sales on
the Russian Market

Table 4: Opportunities for Moldovan Frozen Fruit and
Vegetables

The table below lists the highest opportunity markets
for Moldovan industrial and consumer packed frozen
fruit and vegetables.

 Fruit Vegetables 

Industrial • Poland  
(re-packing and 
further processing) 

• EU (Germany, 
Netherlands)  
(re-packing and 
further processing)  

• Russia  
(re-packing and 
further processing) 

• Byelorussia (further 
processing) 

• Ukraine (further 
processing)  

• Poland (re-packing)  

Consumer • Russia  

• Moldova  
(limited demand) 

• Russia  

• Moldova 
(limited demand) 

A list of companies currently importing industrial
packaged frozen fruits or vegetables and who are
therefore likely sales targets for Newco Frozen is
contained in Annex 1.4.

3.2.  Competitive Environment

The Russian consumer market for frozen fruit and
vegetables is currently dominated by Polish suppliers,
with >80 % of total consumer imports.  Polish and
Dutch companies dominate the industrial market.
Dutch companies are the major suppliers of frozen
potatoes, while Polish companies are generally the
most important suppliers of other vegetables and
fruits.  Moldova is already estimated to hold a 10 %
share of the Russian industrial market.  Poland’s
dominant share of consumer imports to Russia makes
Polish manufacturers attractive potential customers
for Moldovan industrial frozen product, as well.

Figure 6: Consumer Imports to Russia by Country – 2002
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Figure 7: Industrial Imports to Russia by Country – 2002

Polish manufacturers account for nearly 70 % of total
market share (consumer plus industrial).  Considering
that Polish industrial suppliers provide the majority
of materials packed by Russian companies, the Polish
share is even higher.

Figure 8: Company/Brand Shares on the Russian
Market - 2002

Worldwide, consumer demand for frozen vegetables
is growing at a faster rate than for fruits.  The same
is true in the Russian market.  Because of the
stagnation of demand for most fruits, their prices
are driven by supply conditions and tend to fluctuate
much more widely than the prices of vegetables.  A
typical example is frozen strawberry prices in European
markets which can easily fluctuate between $0.50/
kg and $1.50/kg from year to year, driven by supply
conditions in Poland (the largest producer).5

Unfortunately, there is no guarantee that Moldovan
raw material prices will have any correlation with
world sales prices. Such volatility makes the processing
and sales of frozen fruit products much more risky
for Newco Frozen than dealing in vegetables.

5  Poland is one of the largest growers and producer of industrial
frozen strawberries in the world.  When crop conditions are poor
in Poland, the Polish raw material price can more than double and
world frozen product prices will increase correspondingly.
However, changes in Moldovan growing conditions and raw
material prices will have no impact on export selling prices.  In
fact, local Moldovan crop prices could move in an opposite direction
from world frozen product prices.

Figures 9 and 10 demonstrate the relative volatility
of industrial frozen fruit prices versus industrial frozen
vegetable prices.  The average variability for fruits is
76 %, versus only 36 % vegetables.

Figure 9: Average World Price - Industrial Frozen Fruits
for 1997/1998 - 1999/2000

Figure 10: Average World Price - Industrial Frozen
Vegetables for 1997/1998 - 1999/2000

However, many fruits (e.g., strawberries and sour
cherries) are available early in the season when there
are no vegetables available to process and freezing
plants are otherwise idle.  Thus, efficient processors
can at least cover overhead costs through fruit
processing if they are prudent.

3.3.  Product Strategy

The most viable market opportunity for Newco Frozen
in its early years is the market for industrial (bulk
packed) frozen fruits and vegetables.  The ways in
which frozen fruit and vegetable products are
prepared and the packaging used are fairly common
across all markets – particularly for industrial products.

3.3.1.  Product Description

Frozen fruits and vegetables sold as ingredients are
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typically cut in some standard style such as cubes or
strips.  Common cuts and terms include:

• Chopped (except broccoli and cauliflower) –
random cuts

• Chopped (broccoli and cauliflower) – whole or
partial florettes 1.5 cm x 1.5 cm to 3 cm x 3 cm

• Cubed – approx. 1 cm x 1 cm x 1 cm
• Graded – sorted by diameter, length or weight
• Kernels – cut from cobs, no cob waste
• Shelled peas – removed from pods, no pod or

stem waste
• Sliced (except tomatoes and green beans) – whole

cross sections approx 0,5 cm in thickness either
smooth cut or “crinkle” cut

• Sliced tomatoes – whole vertical segments
approx. 1 cm in thickness or whole cross section
slices 0.5 – 1 cm in thickness

• Sliced green beans – whole segments approx. 3
– 5 cm long

• Strips (“julienne”) – approx. 0,5 cm x 0,5cm x 4 cm

3.3.2.  Other Ingredients

The only ingredients are clean, frozen fruits or
vegetables.  Other additives, preservatives or ingredients
are not commonly used, except in prepared (“ready”)
frozen meals.

3.3.3.  Packaging

Bulk packaging for frozen fruits and vegetables for
industrial uses can take a variety of forms.  The most
common packaging types are cardboard cartons or
paper bags ranging up to 1 mt, though a variety of
other materials are used.

It is recommended that Newco Frozen start with the
two most common package types:

• Cardboard cartons with a plastic (poly) liner and
an average capacity of 10 kg.6   Cartons are sealed
with glue and tape and marked with an external
label.

• Paper (kraft) sacks (2 ply) with an average capacity
of 25 kg.  Sacks are sewn shut and marked with
an external label.

Photos of examples of such packaging are in
Annex 1.2.

Labels for cartons and sacks for the Russian market
are in the Russian language and typically contain:

• Product name
• Manufacturer/Supplier name (contact infor-

mation is optional, but recommended)

6 Capacity of cartons and sacks can vary depending on the density
of the product.

7 FCA is a standard international commercial term (Incoterms)
specifying that goods are sold “Free Carrier” and means that the
seller fulfills his obligation to deliver when he has handed over the
goods, cleared for export, into the charge of the carrier named
by the buyer at the named place or point.

• Net and gross weight
• Country of origin
• Date of packing/Best by date

Products for Polish customers should be similarly
marked, but either in Polish or English.  Products for
other Western European customers should be
similarly marked, but in Polish or English.

Labels for cartons and sacks can be printed on a PC
and modified to meet each customer’s requirements.

3.4.  Pricing

The survey of the Russian frozen fruit and vegetable
market collected and examined data on industrial
product prices and quality.  Based on this survey, the
following export prices (FCA7  Moldovan plant) were
determined to be most competitive for Newco Frozen.
They are more or less equivalent to Polish prices.

Table 5: Recommended Target Pricing for Newco Frozen
Industrial Products
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Market Analysis
Conclusions and Recommendations

• Newco Frozen should begin business concentrating
solely on producing industrial products in 10 kg
cartons and 25 kg sacks.

• Newco Frozen should first target industrial customers
in Russia and Poland.

• Newco Frozen should attempt to produce at a quality
reasonably consistent with the Polish average quality.

• The pricing strategy should target the Polish ex-works
export industrial products price (assuming compa-
rable quality)

• The product strategy should focus primarily on
vegetables.

• Early season fruits should be processed only on an
opportunistic basis – when raw material and finished
product price ratios seem highly favorable and there
is excess plant capacity.

4.  RAW MATERIAL ANALYSIS

Moldova produces a large variety of fruit and
vegetable crops suitable for freezing.  However, not
all are produced in sufficient quantity or quality.  The
problematic raw material supply situation in Moldova
is exacerbated by the unstable and underdeveloped
condition of Moldovan agriculture.

Developing a reliable supply of good quality raw
material will be a major challenge for any processor.
Developing a raw material procurement
program must be of the highest priority during
the period prior to start up of Newco Frozen and
through the first several years of operation.

4.1.  Supply Conditions

The harvest periods for individual crops are impossible
to predict exactly and the start, end and duration of
the harvest can vary by a week or more from year to
year depending on planting dates, varieties, and
growing conditions for the season.  This makes
production planning for crops with short harvest
periods particularly difficult.

There are a number of vegetable crops for which
Moldova’s low labor cost, sandy soils and long, warm
growing season promise long term competitiveness
with other Southern European producers, such as
Spain and Italy.  Newco Frozen should rely on these
crops over the longer term.  Two vegetable crops
which are particularly obvious in this regard (and
habitually in strong demand on world markets) are
sweet peppers and eggplant, both of which require
120-150 day growing seasons.

Fruits are more problematic.  Moldova offers the same
potential long term competitive advantages for
certain fruits, such as strawberries, apricots and
peaches/nectarines.  Nearly all perennial orchards are
generally in poor condition and can only be improved
with considerable investment on a scale outside the
scope of this business.  Given the volatility of fruit
prices and lack of longer term prospect for these crops,
Newco Frozen should be very careful about working
with fruits.
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Figure 11: Typical Harvest Periods for Selected Moldovan Crops Suitable for Freezing
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4.2. Raw Material Cost

A number of sources were used to develop a set of
projected raw material price assumptions that could
be used for this plan, including data from existing
Moldovan fruit and vegetable processors, discussions
with growers, market visits, other industry contacts,
and secondary sources.8 The following price
projections are estimated on the basis of freezing
quality product (a quality close to that necessary for
fresh produce, but slightly lower), purchased at the
farm (transport paid by Newco Fresh).

In reality, prices for individual crops can vary from 25
%-50 %, year on year (barring absolute crop failures).
The financial projections (see below) were tested for
sensitivity to the assumed raw material prices.  These
prices should only be considered as indications and
should be updated and verified.

Table 6: Newco Frozen Raw Material Purchasing Cost
Assumptions

8 Detailed data for most crops was only available for two years
(2001 and 2002, or 2002 and 2003).

9 Exchange rate:  13.97 MDL = $1.00 USD
10 This includes operating expenses for a car to ensure mobility.  The

car has been included in the capital budget.

4.3. Supplier Relations and Raw Material
Procurement Strategy

Food processors often succeed or fail based on the
strength and reliability of their raw material supply.
Successful processors make raw material supplier
relations a key element of their business strategy and
invest in it.  This business must do the same.  A full
time agronomist to manage raw material
procurement and supplier relations, with a budget
of $12,400 per year,10 has been included in the
budget. The agronomist will implement and maintain
an active supplier development program to support
raw material procurement.

Many fruit and vegetable processors fail to understand
how to work successfully with farmers.  Faced with
raw material supply problems, they often decide to
vertically integrate and begin to invest in farming to
produce themselves a share or all of their raw material
supply needs.  This strategy seldom succeeds.  A
processor already faces two significant risks:
processing (technology) and sales (the market).  A
farmer faces a third, far less manageable risk – farming
(the weather and disease).  Combining all three risks
into one enterprise is frequently a plan for disaster.
It is a far more efficient and successful business
strategy to invest in helping the farmers be better
farmers and to focus Newco Frozen’s own internal
efforts on managing production and sales.

Some key elements of a successful raw material
strategy for this business will include:

Newco Frozen wants better quality raw material
at a lower unit cost.  The farmer wants to make
more money from his farm.  Both can achieve
this when:
• The processor pays the farmer more for

better quality product than for poor quality
product and helps the farmer raise the
quality of his production.

• The processor helps the farmer increase his
yield per hectare in return for a guarantee
that the processor will have first call on buying
the crop at a fair market price.

Annual contracts that share risk between the
processor and suppliers help both parties.  For
example:
• The processor and farm can both plan their

season more accurately.
• The supplier is rewarded for his loyalty to

the processor by a guaranteed market and
predictable cash flow.
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• Equitable contract conditions help both
parties reduce the risk of price fluctuations.

• Contracts need to be very concrete in terms
of acceptable quality standards and the
premiums or penalties to be assigned for
exceeding or failing to meet those standards.

• Contracts also need to specify expected
quantities, but leave both parties room to
adjust for crop failure or adverse market
changes.

Moldovan farmers have significant potential to
improve quality and yields and it is in the
processor’s best interest to help them achieve
that.  Some examples are:
• Better quality and higher yields require more

expensive genetic material (seeds or
seedlings) and better chemicals.  Farmers are
usually short of working capital.  With good
contracts, processors can advance part of the
farmer’s expected end of season payment
in the spring and then deduct that advance
from their final payments.

• Processor technical staff can continually work
with farmers to help them learn new
techniques, find better materials, etc. They
can work with farm input suppliers to help
their growers obtain better materials, better
terms and priority service.

• Processor raw material procurement staff
can improve processing efficiency and
product quality by working with farmers on
harvest timing and post-harvest handling.

Raw Material Analysis
Conclusions and Recommendations

• Newco Frozen should develop a formal, structured
program for working with raw material suppliers,
including full time technical staff and annual supply
contracts.

• Newco Frozen should give priority to planning for
vegetable crops in which Moldova has a likely long
term comparative advantage from its agro-climatic
conditions.

• Newco Frozen should develop a program under which
suppliers for high priority crops who sign annual
supply agreements are eligible to receive advances to
be used for purchasing approved farm inputs.

• All payments to farmers for approved raw material
deliveries should be made on a cash or 7 day basis to
enhance Newco Frozen’s credibility and the suppliers’
loyalty.
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5.  SALES AND MARKETING PLAN

Optimal production and sales plans were developed
for Newco Frozen based on the recommended
product, pricing, sales and marketing strategies
outlined above and the capacity constraints imposed
by the investment (scale and types of equipment).
The details of the proposed product mix and sales
plan are presented in the Operating Plan and Financial
Analysis sections (below).  It is assumed, based on
industry experience, that Newco Frozen will not reach
full capacity until about the third year of operation.

5.1.  Market Strategy

Newco Frozen will produce and sell bulk packed
frozen fruits and vegetables directly to industrial clients
or to wholesaler/distributors who distribute to the
food industry.  The principal strategy is to produce a
competitive product – both in terms of price and of
quality.  Marketing will take place through direct
customer contact or through participation in
appropriate trade fairs and food industry exhibitions.

5.2.  Target Customers

The first priority target customers for frozen fruits
and vegetables in industrial packaging are plants
producing yogurts, bakeries, meat products, fish
products, and ice creams.  The second group of
industrial customers includes consumer frozen food
producers (Russian and Polish) who buy ingredients
for packing their brand.  Industrial frozen fruits and
vegetables (especially fruits) may also be successfully
sold to Western Europe.  A list of potential buyers is
contained in Annex 1.4.

5.3.  Pricing Strategy

Details of the projected product pricing are discussed
in the Market Analysis section (above) and in the
Financial Analysis (below).  Export pricing for this
industry is typically quoted in USD (except between
EU countries).

During the season, Newco Frozen should regularly
monitor market pricing (the prices of other suppliers
of frozen industrial product) and market conditions
(particularly crop conditions in important supplier
countries, such as Poland).  This should be done
through internet, email and telephone contacts with
customers and competitors and participation in major
trade fairs.

5.4.  Sales Plan

The business strategy calls for Newco Frozen to sell its
production more or less as soon as a full truck load (~
16 – 18 mt) has been produced and not to carry any
material inventory.  Thus, the expected sales plan
closely follows the production plan with some lag (up
to a month).    At 100 % of capacity, this will amount
to roughly one truckload for sale every two days of
production.11   Under the current plan, all inventory
would be sold by the end of November and the
processing plant could be shut down until the
following May (6 months). Sales would total
approximately 963 mt at full capacity.

11  Plant capacity will vary from 240 kg/hour to 600 kg/hour,
depending on the crop being processed.

Table 7: Newco Frozen Monthly Sales Plan at Full Capacity – Volume (mt)
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Table 8: Newco Frozen Monthly Sales Plan at Full Capacity – Value (‘000 $ USD)

5.5.  Terms and Conditions of Sale

All products should be sold on an FCA basis, ex-plant.
This puts the burden and risk of transportation and
import on the buyer.

All sales terms should involve some sort of
prepayment.  The industry standard is that sales to
new customers always require 100 % prepayment.
After one or two successful orders, a customer may
be granted less restrictive terms.  Ideally, the
prepayment will cover Newco Frozen’s minimum risk
in the product (i.e., the cost of raw material and other
variable costs in the product sold).  The balance is
typically due on delivery (or in 14-21 days).  Letters of
credit are the typical condition for payment.

During the first years of operation, while building
credibility as a supplier and developing a reliable
customer base, Newco Frozen’s strategy will be to
minimize cash flow constraints to avoid using debt
to finance working capital.  This means, among other
things that customer terms and pricing may have to
make some trade-off between rapid payment (or
prepayment) and higher prices.

For the purposes of the financial analysis (below),
accounts receivable are assumed to be 30 days of
sales.

5.6.  Marketing Plan

A full time Sales and Marketing Manager and an
annual sales and marketing budget of $10,000 (net
of salary costs) have been included in the financial
analysis for Year 1, with the budget increasing to
$12,000 in Year 2 (net of salary costs).    This budget
is designed to cover:

• Communications (telephone, fax, internet,
courier services)

• Travel and other costs for attending exhibitions

and trade fairs
• Designing and printing color product brochures
• Travel costs for annual pre-season customer visits.

Table 9: Newco Frozen Annual Sales and Marketing
Budget

The principal marketing action will be to participate
in at least one major food exhibition in Moscow each
year.  A product brochure is also necessary.  Other
customer search and market research will take place
primarily via the internet, email and telephone.  The
sales and marketing budget also must cover the cost
of sending samples to prospective customers (typically
via DHL or a similar service).  Participation in one show
is budgeted in Year 1; the budget for trade show
participation is doubled in Years 2 – 10.

Aside from the two major annual Moscow food
industry trade shows (Prodexpo and World Food),
Newco Frozen may eventually attend the Polish trade
fair, Polagra (held annually in Poznan).

5.7.  Future Growth of the Business

Newco Frozen has several interesting options for
future development of its business through increasing
its production capacity.  It can reinvest its profits to
expand its production capacity and even to eventually
add a consumer product line.  These options are
presented below in the Investment Plan Section.
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6.  INVESTMENT PLAN

This business has been predicated on identifying a
profitable frozen fruits and vegetable business that
could be established with a $600,000 capital
investment.  Another constraint on the project limits
the country of origin of the equipment (principally
US or CIS, with limited exceptions).  An engineering
design study has been completed to design a
processing plant consistent within these two
constraints (see Annex 3.7 for the detailed
engineering report).

Both constraints (investment cap and equipment
origin) are artificial and detrimental to the proposed
business.

• The investment level is too low and imposes extreme
restrictions on the operating flexibility and reliability
of the plant.  The low investment target means that
inferior equipment must be used which will predictably
lead to maintenance and repair problems and
operating stoppages.

• The low investment target also means that the
business is really too small to carry the overhead that
is needed.  The same fixed costs could easily
accommodate two or three times the volume of
production and sales.

• A real world investor could build a far superior plant
(more profitable and more reliable) by scouring the
used equipment markets for suitable equipment.

• There are many food processing industries for which
Western European equipment manufacturers have
developed equipment more suitable for smaller scale
operations than US suppliers (whose expertise tends
to be in larger scale machinery).

• A slightly higher investment level (approximately
$1,000,000) would result in a far superior plant in
terms of capacity and flexibility and a much sounder
business model.

The plant designed for Newco Frozen that meets the
investment cap is built around a freezer tunnel with
a design capacity of 600 kg/hour,12 a total of
approximately 560 mt frozen product storage
capacity,13 and about 360 mt of refrigerated raw
material holding capacity.

12 Freezer tunnel capacities are generally specified based on the
throughput in tons per hour of green peas (an industry standard).

13 Actual storage capacity varies depending on the density of the
product when palletized and the ability to stack pallets (more fragile
products such as broccoli cannot be stacked very high).

14 “Other” includes allocations for site works such as an access road,
a well, and sewage, as well as connection to a main power line.
Some of these items may already be on hand, depending on the
site selected.

15 This applies to peelers, cutters, blanchers, conveyors, sorting tables,
etc.  Not to the freezing tunnel itself.

6.1.  Capital Investment

The total capital investment required is approximately
$587,000, based on a green field project (excluding
initial working capital).  A detailed equipment budget
with technical specifications and general construction
parameters is presented in Annex 3.3.  The basic
production process is described below in the
Operating Plan section.

Table 10: Newco Frozen Capital Investment Budget

Details of the major items of recommended
equipment and machinery are in Annex 3.4, as well
as contact details for equipment and construction
materials vendors (Annex 3.5) and potential
contractors (Annex 3.6)

6.2.  Plant Layout

Figure 12 shows, in a general fashion, one possible
layout for a plant of the size and equipped as specified
in this plan and budget.  Another option might be
the renovation of an existing building (with the
assurance that the floors of the proposed frozen
storage areas were designed to withstand freezing
at -25° C temperatures and thawing).

The layout of equipment shown in the drawing is
purely indicative.  Each crop to be processed generally
requires a different sequence of equipment and set
of operations.  Some general principles of design and
layout for a frozen fruit and vegetable processing
plant include:

• Efficient plants are designed with easily movable
equipment (on rollers).15

• All areas where raw materials or finished product
are processed or stored need to have:

– Adequate water supplies (for processing and
for cleaning) and

– Numerous electrical outlets (to facilitate
relocation of equipment).

• All rooms need to be well drained.
• All equipment in process areas needs to be
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noncorrosive (stainless steel or plastic) for easy
cleaning and sanitation.

• Plant areas for receiving, cleaning, and other
processing prior to freezing need to be well
ventilated (most processing occurs during the
summer) and well lit (allowing manual processing
tasks to continue at night).

• The area containing the freezing tunnel should
be well ventilated, but kept dry: high humidity
will cause the build up of ice and lower machine
efficiency.

A photograph of the exterior of a similar is shown in
Annex 3.1.  An elevation drawing of the building is
in Annex 3.2.
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Figure 12: Indicative Plant Layout (30 m x 48 m x 9 m height)
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6.3.  Investment Timetable

Construction of the processing facility (including
design and permitting, through equipment
installation and running in) is assumed to require
approximately eight months.  This schedule is based
on the assumption that the project is fully funded,
allowing the early ordering and delivery of
construction materials and equipment.  Planning on
a longer period would be prudent to allow for
weather and winter delays and late delivery of
materials.

Figure 13: Investment Timetable

The production season is dictated by the harvest season
of the first fruits.  The plant should be ready for
operation no later than May 1.  Therefore, investment
should begin no later than August 1 of the year prior
to planned startup.

6.4.  Optional Investment Strategies

There are several ways in which the investment plan
analyzed here varies from what a real company might
do:

1. Renovation versus an entirely new plant

An investor looking to enter this business might
be able to locate an existing building that would
be suitable for renovation and which might fulfill
part or all of the space needs for Newco Frozen.
An existing industrial building of at least 1,500
m2 with large, dry, open rooms, all utilities, and
adequate drainage could probably be converted
for less than the projected $350,000 cost of
entirely new construction budgeted here.  The
most difficult requirement is for approximately
1,800 m3 which can be converted to frozen
storage (-25°C) and an additional 1,800 m3

which is suitable for refrigerated storage (+5°C
to +10°C)

2. Used equipment versus all new process
equipment

An investor might be able to save some on the
projected $195,000 investment for process
equipment by purchasing used equipment.  This
applies mostly to conveyors for grading and
transporting material, as well as to the equipment
used in preparing raw material prior to freezing
(peelers, cutters, blanchers, etc.).  Certainly, better
quality European made equipment is probably
available on the used equipment market for the same
or lowest cost.

6.5.  Expansion and Future Investment

Newco Frozen has a number of options for future
expansion and development of the business.  Two of
these options are:

Option 1: Newco Frozen can invest to expand overall
processing capacity in three phases:
• Phase 1:  Installing a higher capacity freezing

tunnel (e.g., 1, 000 kg/hour) to permit higher
production (a $175,000 - $200,000 investment
for a tunnel of the same design and manufacture
as the 600kg/hour tunnel included in this plan).

• Phase 2:  Adding additional frozen storage
capacity to permit holding inventory for sale at
periods of higher prices (at a cost of $10,000-
$15,000 per frozen chamber of 180-200 mt.
capacity)

• Phase 3:  Installing a second freezing tunnel to
permit processing of two different crops
simultaneously

Option 2: Newco Frozen can invest in packaging
machinery for consumer size packs and expand into
the consumer frozen fruit and vegetable market in
Russia (and in Moldova)

Both of these options will require planning and new
feasibility studies.  However, based on the project
profitability shown in the Financial Analysis section
(below), much of the new capital investment might
be financed through retained earnings and without
significant debt.  On the other hand, after several
years of successful operation, Newco Frozen may be
in a good enough position, with significant fixed assets
and a track record in the business, to attract new
equity investment or obtain debt financing for such
an expansion.
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7.  OPERATING PLAN

The operating plan contains some particularly
conservative assumptions regarding the plant
operation.  For example, the plant is only assumed to
run 24 days per month.  Such a conservative approach
is considered advisable when planning for the start
up of a green field processing operation by potentially
inexperienced owner/operators.

The fiscal and operating years for Newco Frozen are
based on the crop/marketing years for fruits and
vegetables:  June 1 – May 31.  In the financial analysis,
the year in which the planning and plant construction
occurs is designated “Year 0”, and the first year in
which the plant operates is designated “Year 1”.

To test the financial feasibility of this business, an
“optimal” production and sales plan was developed
taking into account the physical capacity of the plant
and the relative profitability of the various crops that
might be processed and sold (based on the assumed
raw material procurement costs and finished product
sales prices).  This optimal plan is discussed below.

7.1.  Description of Process and Key
Operating Parameters

The technology in a frozen fruit and vegetable
processing plant is relatively simple and ubiquitous.
Figure 14 below diagrams the basic steps in the
process.

16 Note:  See Annex 3.3 - Detailed Equipment and Construction
Budget for equipment details.  Process flow and equipment varies
depending on crop processed:  some crops are frozen whole
(without cutting), some are not blanched.

The key factors for the proposed plant which
determine the actual production capacity are:

Table 11: Newco Frozen Plant Capacity Factors

Figure 14: Typical Process Flow Diagram – Freezing Fruits and Vegetables16

The operating capacity of the plant is limited to a
maximum throughput of 600 kg per hour (the
maximum capacity of the freezing tunnel).  However,
the true achievable hourly throughput varies
considerably depending on type, size and water
content of the product to be frozen.  Estimated
hourly throughputs for a variety of fruits and
vegetables are given in Annex 4.1.  A practical average
throughput across a broad range of fruit and
vegetable crops is about 450 kg/hour.

Every time the crop being processed changes, it is
necessary to stop the line and make a number of
adjustments for the next crop.  Efficient operation
requires the operation to minimize the number of
product changeovers in any day.  However, since
many crops are harvested at one time and the plant
only has one freezing tunnel, the best efficiency can
probably be achieved by limiting runs to one product
per day.

17 Freezer tunnel capacities are generally specified based on the
throughput in tons per hour of green peas (an industry standard).

18 Actual storage capacity varies depending on the density of the
product when palletized and the ability to stack pallets (more fragile
products such as broccoli cannot be stacked very high).
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In this plan, at full capacity (peak season), the plant is
assumed to operate for 3 shifts per day (at an average
of 6.7 hours of operation per 8 hour shift), 6 days
per week, 25 days per month.  This gives a theoretical
maximum output of approximately 300 tons of
finished product per month.  The rest of the shift
time and other days are allocated for product
changeover, cleanup, repairs, maintenance, etc.

Table 12: Newco Frozen Plant Operating Assumptions

Given these restrictions on capacity, Newco Frozen
must carefully monitor market and crop conditions
to be making day-to-day adjustments in its operating
plan to achieve optimal efficiency and maximum
profitability.

7.2.  Processing Issues

There are several important principles involved in the
frozen processing of fresh fruits and vegetables.
Some of these are:

• For best quality, raw material should generally
be processed as soon after harvest as is physically
possible.  Sometimes this is a matter of hours.

• The quality of the raw material at the start of
processing is the single most important
determinant of final product quality.  You can’t
improve poor quality raw materials.

• Raw material quality is also a major determinant
of processing cost.  It generally costs more to
process poor quality raw material than good
quality (because of higher levels of waste).

• Raw material quality is a direct function of the
speed with which the internal temperature of
the product is lowered after harvest.  This is often
done in two steps:  first, chilling the product from
field temperature (often > 20°C) down to +2°C
to +5°C with ice water, then, secondly, freezing
it (to an internal temperature of -20°C).

• Obtaining the maximum throughput capacity
(and lowest per kilo freezing costs) from a
freezing tunnel requires that product be size
graded before freezing and only one size frozen
at a time.

• The quality of frozen products is greatly affected
by the speed with which it is frozen: fast freezing
preserves quality (texture, flavor and nutrients);
slow freezing damages quality and results in
mushiness when product is thawed.

The plan for Newco Frozen assumes that the company
will operate at 50 % of operating capacity in Year 1,
75 % of capacity in Year 2, and reach 100 % of
capacity in Year 3.  There are several reasons for this
somewhat pessimistic assumption:

• The startup year for a new, inexperienced
operator typically involves a learning curve for all
of the staff and the plant can be plagued with
equipment breakdowns.

• It is likely that Newco Frozen will require several
years to establish a raw material procurement
program that will allow it to reach 100 % of
capacity.

• The management challenges of a new business
take time to master.

Reaching operating capacity more rapidly than allowed
in the plan would only improve the financial results.

7.3.  Finished Product Selection

The primary determinant of the plant’s operating
capacity is the throughput capacity of the freezer
tunnel selected.  In this plan, the maximum capacity
is 600 kg/hour (green pea equivalent).  Given this
limitation, it was necessary to establish criteria for
selecting products and allocating processing capacity.

The selection of target products for this study was
based on three sets of criteria:

• Market demand - as measured by projected
export prices and volumes

• Moldovan raw material competitiveness - as
measured by agricultural conditions and
estimated raw material procurement prices

• Technical capacity of the investment - as measured
by processing costs per kilo, throughput capacity
(kg/hour of freezer tunnel operation), and
storage capacity

Virtually all Moldovan fruit and vegetable crops are
harvested in a six month period between May and
October.  Fruits and vegetables generally need to be
processed within a short period after harvest.  The
root crops (e.g., potatoes, carrots, turnips) can be
stored for longer periods, but this adds to the cost.

Raw material costs typically dominate the variable cost
of production in the fruit and vegetable processing
industries (whether for frozen, fresh, dried or pickled
processing).  The simplest method for estimating
potential relative profitability between products is by
comparing each product’s contribution margin (CM)
over raw material cost (a finished product’s price less
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its raw material cost after processing yield).  The results
of such an analysis for a list of typical Moldovan fruit
and vegetable crops are shown in the following table.

This analysis quickly reveals that some Moldovan raw
materials such as celery root, mushrooms, potatoes,
parsley and turnips are not currently competitive on
world markets for frozen industrial products.  Other
products (those with CM > 50 %) appear to offer
the best potential.  For some crops, this noncompe-
titiveness can be rapidly overcome as production
increases in response to demand from processors.  For
others (e.g., potatoes and mushrooms), Moldova will
probably always have trouble competing with more
efficient or better endowed producers (Poland and
China, respectively).

19 See the Annexes to the financial analysis for further information
regarding cost and price assumptions.

Table 13: Contribution Margin of 1kg Frozen Product over Cost of Raw Material19

7.4.  Production Schedule

An optimal production plan was devised based on:
• The relative profitability of the available crops (as

measured at the costs and prices assumed in this
study – see discussion of margin contribution
above);

• The harvest seasons for each crop and the
assessment of total available crop size; and

• The available processing capacity (as constrained
by the freezer tunnel operating capacities for
different crops).

The assumptions for tunnel throughput capacity for
each product are given in Annex 4.1.

This production plan selected the most profitable crops
and then allocated the tunnel processing time (hours
of operations per fortnight) equally to each crop.
Under this plan, the plant would only be processing
(receiving and freezing fresh raw material) during the
peak harvest months of June – October.
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Table 14: Newco Frozen Production Plan at Full Capacity (mt)

The financial analysis assumes that Newco Frozen
operates at 50 % of this plan in Year 1, 75 % in Year
2 and reaches 100 % of this plan in Year 3.

In the financial analysis below, it is assumed that the
production mix remains constant over the life of the
project.  In actuality, Newco Frozen may alter its
production mix every season, depending on the
relative profitability of various crops (as measured by
the contribution margin).

7.5.  Staffing

The staffing plan is designed based on the size of
operation and the operating plan (calling for only 5
full months of operation.  The professional staff
(management and technical personnel) and the guards
are mostly employed for twelve months.  Manual labor
(hourly workers) is employed on an hourly basis only
during the processing season (June – October).

Table 15: Newco Frozen Full Capacity Staffing Plan (3 Shifts) – Salaried Workers

It should be noted that such a heavy dependence on
manual operations significantly increases the
management and processing risk to the venture.

To minimize capital investment, the plant depends on a
large amount of manual labor supplied by hourly
workers for receiving, processing and handling the
product during the 5 operating months.  The following
staffing estimates are based on the estimated labor input
per ton of finished product for each crop processed.
The labor usage estimates by crop are in Annex 4.2.

Table 16: Newco Frozen Full Capacity Staffing Plan (3
Shifts) – Seasonal/Hourly Workers

20 One shift supervisor is needed per each shift during processing and selling.
21 Two forklift operators are needed during processing, and one during selling.
22 The estimate of total labor used per month is based on operations 25 days per month, 3 shifts per day, 6 days per week, and 8 hours per

shift.
23 This estimate is only an average as staffing must be flexible to accommodate the ebb and flow of raw material and harvest and the large

variations in labor requirement between crops.
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8. RISK ANALYSIS AND RISK
MANAGEMENT STRATEGY

There are obviously a wide variety of risks to any
business and a number that are specific to agricultural
processing industries.  This analysis will focus principally
on risk issues that are potential threats to Newco
Frozen directly tied to its business plan

8.1.  Raw Material Risk

Risks:  Raw material risks can be summed up as:
Timing, Price and Quality.

• Early or late harvests can vastly complicate
production planning due to the limited freezing
tunnel capacity.

• In farming, raw material prices for nearly all crops
are driven primarily by supply conditions.  If there
is a problem with the crop resulting in a reduced
harvest, prices to the processor can be expected
to rise.  An abundant crop will generally drive
prices to the processor down.

• Quality is partly related to price, but in the case
of frozen processing, a poor quality crop (e.g., a
high disease prevalence, small size due to
drought, overgrown due to high temperatures,
etc.) can result in lower quality finished product
and put downward pressure on export prices

Risk Management Strategies: An active, effective
supplier relations program including grower contracts
is the most important strategy for reducing the risks
related to raw material procurement.  Key elements
of such a strategy are outlined in the Raw Material
Analysis section (above).

8.2.  Output Market Risk

Risks:  Output market risks are generally related to
Competition factors.  In the case of dependence on
a single major market (i.e., Russia), there is also the
risk of a repeat of the 1998 financial collapse to
consider.

• Moldovan production is too small to have any
meaningful impact on export market prices.  A
large crop in a more important supply area (e.g.,
Poland) can drive the selling price of that crop
down on world markets.

• Entry into the market of more efficient (i.e., lower
cost) producers will put pressure on selling prices
as customers seek the lowest available price.

• Assessing the potential for another complete
collapse of the Russian market is beyond the scope
of this analysis.

• Dependence on too small a number of customers
leaves Newco very vulnerable if one customer fails.

Risk Management Strategies:  Managing market
risks is a complex challenge.

• The most important risk management strategy
for any processing business is to continually strive
to lower unit costs and increase product margins.
Least cost producers always have a significant
competitive advantage in any market, even one
as low tech as frozen processing.

• Working hard to build customer relations is
almost important.  Meeting and exceeding
customer requirements to make Newco Frozen
a preferred supplier for every customer is an
important way of addressing the risk from
competition.

• Newco Frozen must make sincere and active
efforts to always remain abreast of market
conditions, through market visits and other
information gathering means.

• There is presently no material option to
dependence on the Russian market for a
Moldovan frozen fruit and vegetable processor.

8.3.  Production Technology Risk

Risks:  Frozen technology is basically “low tech”, well
known, and without difficult technological challenges.
However, because of the two key investment
limitations (total investment size and equipment
origin), Newco Frozen will face serious risks related
to the performance and reliability of its process
equipment.  These risks will impact cost, quality and
capacity.

Risk Management Strategies:  To manage
production risks, Newco Frozen must:

• Establish and maintain a rigorous program of
equipment inspection, maintenance and repair,
including maintaining a stock of key repair and
replacement parts for all equipment.

• Develop cash reserves to finance a continual
program of upgrading and modernizing the
process equipment.

• Ensure that all supervisory personnel are well
trained and well motivated.

• Ensure that all equipment and machinery
operators are well trained, well supervised, and
well motivated.
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8.4.  Management Risk

Risks:  Most of the management related risks to
Newco Frozen will be in the area of production
planning and operations management.  Squeezing
the optimal production from this process line will take
careful planning and attention to operating
efficiencies.

Risk Management Strategies:  The principal risk
management strategy is to hire, train and
appropriately motivate exceptional management and
supervisory personnel who are capable of managing
Newco Frozen to achieve lowest costs and greatest
efficiency of operation.  To reduce this risk, and to
re-establish a stock of good managers in Moldova,
Newco should invest in training and sponsor
management education of its key personnel.

Additional aspects of its HR strategy should also
include performance appraisal, clear and fair
disciplinary procedures, a non discriminatory policy
on recruitment and a bonus scheme.
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9.  FINANCIAL ANALYSIS

A pro-forma financial analysis was made of the
proposed Newco Frozen business based on ten years
of financial projections using the business strategy
and various product, cost, price and production
parameters outlined earlier.  A detailed set of monthly
pro-forma projections was prepared for the first three
operating years (Years 1 – 3) to evaluate any potential
cash flow problems and the need for debt financing
for working capital needs.

Based on the assumptions used, Newco Frozen
appears to be a sound business.  However, its capacity
is small relative to its fixed costs and overhead, limiting
its profitability.  In this plan, the company is not quite
profitable in Year 1 (operating at half capacity), but
relatively small and realistic improvements in the
operating and financial assumptions – capacity
utilization, raw material costs or product pricing –
could easily change that.

9.1.  Pro-Forma Projections

Financial projections have been made for the income,
balance sheet and cash flow, based on a reasonably
conservative set of assumptions.  A detailed list of
assumptions underlying these projections is given
below.

9.1.1.  Assumptions

A number of assumptions were required to prepare
the pro-forma financial analyses.  The full list is
presented in Annex 5.1.  Selected financial
assumptions which are particularly fundamental or
unusual include:

• Direct investment in capital assets is fully funded
by owner equity.

• All costs are denominated in 2003 $USD, ignoring
the generally countervailing effects of inflation
and foreign exchange rates.  This is justified on
the basis that all sales will be in $USD.

• Debt financing is used only to finance working
capital when cash flow is inadequate.

• Accelerated depreciation rates as specified by
Moldovan tax regulations were used.  As a result,
the book value of some fixed assets (i.e. process
equipment) reaches zero in Year 6.

• To reflect real world risks in the financial
projections, Newco Frozen is projected to operate
at less than full capacity until Year 3 (Year 1 = 50
%, Year 2 = 75 %, Year 3 = 100 %).  Operating
capacity, production volumes and sales remain
constant in Years 3 – 10.

• The production plan selected products with only
the highest contribution margins (selling price less
cost of raw material) and operating capacity was
allocated equally among all products.

• All products are sold as soon as a full truck load
(~18 tons) has been produced, resulting in no
material inventory at year end.

• Accounts Payable are zero – all raw materials and
other supplies are assumed paid on delivery.

• Accounts Receivable are estimated at 30 days of
sales, except for the first month of start up in
Year 1, when they are estimated at 60 days of
sales.

9.1.2.  Profit and Loss

The detailed annual profit and loss projections for
Years 0 – 10 are shows in Annex 5.2.  The pro-forma
projections of profit and loss show that Newco Frozen
will be profitable from the second year, operating at
75 % of capacity.  In fact, in Year 1, a small increase
in capacity utilization from 50 % to 55 % would swing
the net income from a loss to a small profit.  The
breakeven operating capacity (for the production mix
specified and other assumptions) is just below 55 %.

The following table shows the structure of total costs
for Year 3, the first year at which Newco Frozen is
projected to reach full capacity.  Raw material costs
are a slightly smaller share of total costs (36 %) than
is standard in this industry for larger companies.  This
is a result of Newco Frozen’s small size relative to the
fixed cost overhead needed (Operating Costs) to
operate it.

24 See detailed assumptions for financial analysis in Annex 5.1.
25 Net Income actually increases in Years 4-10 due to declining fixed

costs (primarily insurance premiums on fixed assets) and the
accelerated depreciation rates used on process equipment.

26 Depreciation is such a high percent of total costs due to the
application of accelerated depreciation rates in this model to
conform to Moldovan tax regulations.

27 COGS includes: raw material cost and transportation, variable
labor, variable operating costs (electricity, water), and packaging.
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Table 17: Newco Frozen Pro-forma Profit & Loss Projections ($USD)24

The assumed production plan results in a full capacity
average gross margin of 50 % (Revenues net of
COGS), which is fairly strong for the frozen fruits and
vegetables industry.  A survey of other, profitable
frozen fruit and vegetable processors in Central
Europe shows average gross margins ranging
between 27 % and 40 %.  The fact that Newco
Frozen’s 47 % gross margins in Year 1 are insufficient
to produce a profit is a clear indication that total
volume (at the assumed 50 % of capacity) is a
problem.

Table 18: Newco Frozen Structure of Costs of Production
at Full Capacity (Year 3 - Individual Costs as Percentage of
Total Costs)

Table 19: Newco Frozen Product Gross Margins at Full Capacity (Year 3)
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9.1.3.  Cash Flow Analysis

Food processing businesses that depend on
agricultural raw materials typically face a characteristic
cash flow pattern: significant cash outflows for raw
material purchases during harvest periods, followed
by delayed cash inflows as finished products are sold.
Frozen fruit and vegetable businesses are a good
example of this:

• A consumer frozen food business that is to some
extent dependent on peak consumer demand
and prices during the winter selling season
(approximately November – March) is most
vulnerable to this because of the delay between
processing and sales.  A consumer frozen food
business typically faces maximum cash outflow
in August/September and maximum cash inflow
in December/January.

• A producer of industrial frozen food products,
such as Newco Frozen, who has the option to
sell finished product immediately, without a
significant price sacrifice, is less vulnerable to this
problem, but still may encounter it.

A monthly cash flow analysis was prepared for
Newco Frozen’s first three operating years in order
to evaluate any potential cash flow problems.  The
monthly pro-forma cash flow projections for Year 1
are in Annex 5.4.  Figure 15 demonstrates what
Newco Pickled’s month end cash position during its
first year would be without working capital
financing.  Sales revenues (Cash In) only occur over
the five month period, August – December, while
expenditures are faced every month.  As a result, the
company’s cash position would be negative for the
first five months of the fiscal year (June – October).
Short term working capital financing is needed to
finance production during that period.

Figure 15: Newco Frozen Monthly Cash Position at
Month End without Financing – Year 1

The monthly cash flow analysis showed that a short
term loan of $27,000 is needed to finance start-up
working capital in Year 0 for salaries, initial supplies,
etc. (and paid off in Year 1).  In Year 1 short term
loans totaling $85,000 are needed for working capital
(and paid off before the end of the year).  In Year 2
short term loans totaling $50,000 are needed for
working capital (and similarly paid off before the end
of the year).  In Years 3-10, the company generates
sufficient cash flow to cover its working capital needs.

Table 20: Newco Frozen Short Term Working Capital
Financing Requirements

Detailed monthly cash flow projections for Years 1 –
3 are shown in Annex 5.4 – 5.6.  The detailed annual
cash flow projections for Years 0 – 10 are shown in
Annex 5.3.

Table 21 shows the projected cash flow for Years 0-
3.  With no long term debt service, new capital
investment, or dividends in the model, cash simply
continues to accumulate in Years 4-10, providing a
healthy cash reserve to finance new capital investment
and a significant expansion of the business.

28 Short term credit taken prior to start up to finance the initial
organizational costs of the company and supplies (e.g., packaging)
for initial operations.
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Table 21: Newco Frozen Pro-forma Cash Flow Projections ($USD)29

Once Newco Frozen reaches full capacity in Year 3, it
begins to generate over $200,000 per year in net
free cash, and could generate a cash reserve of about
$1,000,000 by the end of its sixth year of operation.32

This demonstrates the company’s potential to finance
from internally generated cash the new capital
investment needed to expand the business.  However,
it also demonstrates that the company could probably
attract new equity investment or obtain debt
financing for an expansion.

9.1.4.  Balance Sheet

Newco Frozen has a simple balance sheet, without
long term debt.  Under normal conditions, given its
positive cash flow, this would make the business a
candidate for debt financing to underwrite new
capital investment and a significant expansion of the
business.  This could be key to the company’s
development and expansion of its business.  The
detailed balance sheet projections are contained in
Annex 5.5.

Table 22: Newco Frozen Projected Cumulative Net Cash
Flow Years 1 – 10 ($USD)

29 See detailed assumptions for financial analysis in Annex 5.1.
30 Year 0 is the period covering planning through construction, installation of equipment and commissioning of the plant.  Year 1 is the first

12 month period of operation and the first fiscal year (June 1 – May 31).
31 Operating cash flow decreases in Year 5 and thereafter as Depreciation decreases due to the accelerated depreciation rates used on

process equipment.
32 For simplicity, the financial model assumed that there is no distribution of profits and cash is left to accumulate.
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Table 23: Newco Frozen Pro-forma End of Year Balance Sheet Projections ($USD)33

9.1.5.  Key Ratios

The Newco Frozen investment has 4.5 year payback
from cash flow.  The Internal Rate of Return (IRR)
was calculated based on the 10 year pro-forma
financial projections presented above.  The IRR of 22%
reflects Newco Frozen’s inherent profitability under
the underlying operating assumptions and business
strategy.

Table 24: Key Newco Frozen Financial Ratios

33 See detailed assumptions for financial analysis in Annex 5.1.
34 Total assets continue to accumulate in Years 4 – 10 due to retained earnings.
35 The VAT receivable, a debt by the government to Newco Pickled, is problematic in Moldova.  It is difficult for companies to actually obtain

the VAT refunds due them under the tax regulations.  There are some provisions for companies to offset this VAT against certain payroll
and other taxes due the government.  Such offsets have been ignored in this model.

36 Short term loans are taken at the beginning of the season, but paid off before the end of the year.  There is no long term debt.

9.2.  Sensitivity Analyses

Analyses were made to determine the sensitivity of
the pro-forma financial projections to changes in three
key parameters:

• Increases in Raw Material Costs
• Decreases in Finished Product Selling Prices
• Increases in Operating Costs

The impact of these changes was evaluated in terms
of their effect on annual net income and on cash
flow from operations.

Additional rules were applied:

• In all sensitivity analyses only the indicated variable
was changed and all others were unchanged
(ceteris paribus).

• Each assumption tested is assumed to affect costs
or prices equally for all ten operating years.

• Working capital financing is held at base case
levels, no additional financing is used.
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The business strategy assumes that only products with
a contribution margin of 35 % (unit selling price less
raw material cost) will be produced and that
production capacity will be equally divided among
those products.  This strategy gives the business a
flexibility of operation that ensures profitability and
adequate cash flow in the face of major deteriorations
in business conditions.  Thus, when raw material costs
increase or selling prices decrease, reducing
contribution margins, the production mix is adjusted
(completely dropping less profitable products) and
production capacity is reallocated to the remaining
products (in a continued effort to achieve full plant
utilization).

Newco Frozen would become profitable in Year 1 if
it achieved 55 % average capacity utilization, as
increase of only 5 % over the 50 % assumed in the
plan (assuming no change in product mix).

9.2.1. Sensitivity to Raw Material Cost
Increases

On average, at full capacity, raw materials (fresh,
unprocessed fruits and vegetables) account for 36 %
of the total cost of production (this obviously varies
for each product).  The price for any individual crop
– particularly for fruits – can easily vary 100 % from
year to year, but it is highly unlikely that all crop prices
would simultaneously increase by such a degree in the
same season (and even less likely that such an increase
would persist for multiple years as is tested here).

This analysis demonstrates that Newco Frozen is robust
enough to withstand substantial increases in its raw
material costs and still remain profitable.

Table 25: Impact of Multiyear Increases in All Raw
Material Costs on Newco Frozen Net Income

One of the biggest sources of risk for most agro-
processing businesses is a severe cash shortage
brought about by adverse business conditions.  Under
this business strategy, Newco Frozen’s can sustain a
positive cash flow from operations even in the face
of a 100 % increase in raw material costs, but would
need additional working capital financing if prices rose
and were sustained at significantly higher than double
the projected prices..

Table 26: Impact of Multiyear Increases in All Raw Material
Costs on Newco Frozen Operating Cash Flow38

37 Ceteris paribus, assumes all raw material prices increase the same
percentage for all years.

38 The percent change (over all years) required to bring net income
to zero in the given year

39 Assumes no change in short debt borrowing from Base Case
levels to finance higher cash flow deficits

40 Ceteris paribus, assumes all raw material prices increase the same
percentage for all years.

9.2.2.  Sensitivity to Finished Product
Selling Price Decreases

Even though the data collected for this business plan
suggest that Newco Frozen will experience fairly
strong average gross margins of ~50 %, it is more
sensitive to changes in its product selling prices than
it is to changes in its raw material costs because of its
high fixed costs and overhead relative to its small
volume.

In the face of an across-the-board 20 % decrease in
export prices for the first two years of operation,
Newco Frozen will still be profitable at full capacity in
Year 3.  An average increase in selling prices in Year
1 would cause the company to break even.
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Table 27: Impact of Multiyear Decreases in All Finished
Product Selling Prices on Newco Frozen Net Income

Cash flow from operations remains positive at 75 %
of capacity even in the face of a >30 % drop in export
prices.

Table 28: Impact of Multiyear Decreases in All Finished
Product Selling Prices on Newco Frozen Cash Flow43

9.2.3.  Sensitivity to Operating Cost
Increases

Other operating costs (after COGS) account for about
23 % of total costs of production in Year 1 (at 50 %
capacity) and drop to about 19 % at full capacity.
Therefore, large increases in operating costs have an
impact on fundamental profitability when operating
at less than full capacity.  At full capacity Newco
Frozen remains marginally profitable even with a 200
% increase in operating costs.

Table 29: Impact of Multiyear Increases in All Operating
Costs on Newco Frozen Net Income

Newco Frozen will continue to generate a positive
cash flow from operations, even with significant
increases in operating costs.

Table 30: Impact of Multiyear Increases in All Operating
Costs on Newco Frozen Cash Flow46

9.2.4.  Conclusions

There are many sources of risk in any business and these
sensitivity analyses do not assess all such possible sources.
However, they do demonstrate the general soundness
of the proposed business strategy in the face of the three
most likely sources of risk: raw material cost increase,
selling price decreases, and higher operating costs.

Testing the impact of increases in raw material costs is
equivalent to testing for the risk of bad crop years: when
a crop is short, its market price can be expected to
increase.  However, this is not entirely identical to
evaluating the risk of Newco Frozen’s failure to
implement an effective raw material procurement
program.  If Newco Frozen management is simply unable
to procure adequate quantities of raw material – at any
price – the facility will habitually operate at less

41 Ceteris paribus, assumes all product prices decrease the same
percentage for all years.

42 The percent change (over all years) required to bring net income
to zero in the given year

43 Assumes no change in short debt borrowing from Base Case
levels to finance higher cash flow deficits

44 Ceteris paribus, assumes all product prices decrease the same
percentage for all years.

45 Ceteris paribus, assumes all operating costs increase the same
percentage for all years.

46 Assumes no change in short debt borrowing from Base Case
levels to finance higher cash flow deficits

47 Ceteris paribus, assumes all operating costs increase the same
percentage for all years.
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than full capacity.  However, even at half of estimated
capacity Newco Frozen can still be profitable.

The assumptions that Newco Frozen will achieve only
50 % of capacity in Year 1 and 75 % in Year 2 are
fairly conservative assumptions.  They are used in this
plan to test the possibility that a green field operation
with an inexperience management might have
trouble achieving full capacity.  In fact, merely 5 %
more capacity utilization in Year 1 would turn Newco
Frozen profitable (55 % total capacity).  Newco
Frozen’s profitability even at 55 % capacity is
reassuring in the event of a major mid-season
operations crisis in any year (such as a freezer tunnel
breakdown).

9.3.  Future Options

As discussed in the Investment Plan Section, Newco
Frozen has several strategic options for developing
its business, including:

• Option 1: Increase total production capacity
through additional and/or larger capacity
freezing tunnels and additional frozen storage
capacity

• Option 2: Expand into consumer frozen
products

The pro-forma projections show that by the end of
ten years of operations, Newco Frozen could
accumulate $1,773,000 in free cash which could be
used to finance such expansions.  Examples of
expansion include:

• The entire operation could be effectively
doubled in size to about 1,200 kg/hour and
consumer size packaging added for
approximately $500,000; a sum available by
the end of Year 4.

• A new investment of approximately $700,000
would increase total production capacity from
600 kg/hour to 2,000 kg/hour, with the required
increased in raw material and finished product
storage capacity and other processing facilities;
a sum available by the end of Year 5.
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10.  ANNEXES

Annex 1.  Market Analysis

Annex 1.1: Product Samples

Russian produced consumer frozen vegetables
(“4 Seasons” brand)

Polish produced consumer frozen vegetables (“Hortex”
brand)

Annex 1.2: Packaging

Typical industrial package for frozen fruits and
vegetables:  25 kg, 2 ply kraft paper sack with poly
liner, sewn closed.

Typical industrial package for frozen fruits and
vegetables:  10 kg cardboard carton with poly liner,
closed with glue and tape.
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Example of large size bulk container for frozen products:  750 kg capacity cardboard carton with a poly liner, held
in a metal frame.

Typical consumer packages for frozen fruits and vegetables:  450 gram, plastic bag, heat sealed.
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Annex 1.3: Market Overview

Moscow Supermarket frozen foods sales counter
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Annex 1.4: Potential Industrial Customer List
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Annex 2. Raw Material Analysis

Annex 2.1: Newco Frozen Raw Material Requirement (mt) – Monthly Procurement Plan
based on Proposed Production Plan at Full Capacity

Annex 3. Investment Plan and Engineering

Annex 3.1: General View of Similar Processing Plant
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Annex 3.2: Building Elevation
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Annex 3.3: Detailed Equipment and Construction Budget

47-50 Optional site works
51 Optional equipment for increased capacity
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Annex 3.4: Major Pieces of Processing
Equipment

Freezer Tunnel (Fast Freezing Fluidizing Device) Type
ÀÑÌÔ

The Fast Freezing Fluidizing Device ÀÑÌÔ type refers
to the type of device where the products’ freezing is
done in the suspended stage (fluidizing principle) in
the moving flow of air that makes an air cushion.
The device is designed for rapid freezing of any
granular products: berries, fruits, vegetables and
others. Big vegetables and fruits are frozen cut having
the shape of cubes and slices.

ASMF Fluidized Freezing Tunnel

ASMF fluidized freezers is a type of air blast freezers
where products freezing takes place in suspension
(principle of fluidization) in upward blast of cold air.
Freezers are designed for quick freezing of berries,
fruits, vegetables, etc. Gross fruits, vegetables should
be frozen diced or sliced.
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Layout of the Fluidized Freezing Tunnel (*see Legend)
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Legend (refers to numbers on diagram)

1 Rapid freezing fluidized tunnel type ÀÑÌÔ 600
1. Air Cooler
2. Box I
3. Conveyer I
4. Box II
5. Conveyer II
6. Belt
7. Service Square
8. Chamber
9. Control Panel
10. Polyethylene Guide
11. Guarding
12. Branch Pipe
13. Soft Attachment
14. Diffuser
15. Attachment
16. Exhaust
17. Supply
18. Subframe
19. Band Drying Fan
20. Technical Parameters:

Cooling Unit AKK type

Designed for freezers, ice generators, refrigerated
warehouse and other cooling consumers.
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Condenser

Capacity from 10,9 kW to 51 kW;

• Housing is made of pre-painted hot-galvanized
steel;

• Coils are made of seamless copper tubes and
aluminum fins (spacing 2.1 mm; spacing 1.6-4.0
mm on request);

• 2 motor speeds: connection ” ” - high speed,
connection ”Y” - low speed;

• High quality fan motors, 3-phased, 380V – 50/
60Hz, protection IP54 in accordance with DIN400
50, thermal protection;

• Vertical and horizontal installation;
• Coils are tested by immersion in water at 30 bars,

cleaned and dried.
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Conveyor ÈÏÊÑ-078

The Functions: designed for conveying of packed and
not packed products at the reception table.

Technical Parameters:

• Width of belt – 650 mm
• Speed of belt – 25 m/minute
• Distributed load on the belt – up to 6 kg/m2

Electric Motor
• Power – 0.4 kWt
• Frequency of rotation, rotations/min - 1500

Dimensions – 650 mm õ 1000 mm õ 1200 mm
Weight – 125 kg

Design Features:

• It is equipped with synthetic conveying belt that
allows for direct contact with the food product

• The construction allows for height adjustment
• The conveyor can be manufactured in any

required dimensions

Conveyor ÈÏÊÑ-077

The Functions: designed for conveying of food and
other products

The Technical Parameters:

• The Width of the belt, mm - 250
• The Speed of belt, m/min – 6-18
• The Distributed Load on the belt, kg/m² - up to 6

Electric Engine:
• Frequency of rotation, rotations/min – 750
• Power, kWt - 0,6

The Dimensions – 5050 mm õ 500 mm õ 1150 mm
Weight – 190 kg

Design Features:

• It is equipped with a synthetic conveying belt,
that allows for direct contact with the food
product

• The construction allows adjustment of the height
• It is equipped with a frequency controller that is

included in the transporter’s control panel. It
allows changing the speed of the belt in the given
limits.

• It is equipped with the “flag” in the end of the
transporter designed to stop the belt when the
product reaches the end of the transporter.

• The transporter can be manufactured in any
required dimensions.
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Peeler - ÌÎÊ-300

Function: designed for peeling potatoes and root crops
(beet, carrot, turnip, etc.)

Technical Parameters:

Productivity, kg/h - 300
The bin capacity for raw material, kg - 10
Time for processing, min - 2

Electric Engine: the frequency of rotation, rot/min -
1500
The assembled power, kWt - 0,55

The Dimensions, mm - 600x410x1000
Weight, kg – 62

Design Features:
• Equipped with the working bin, assembler box

gear, discharge hatch, control panel, and mount
• Functioning is based on peeling of potatoes and

other root crops by mechanical action of cleaning
parts

Cutter ÃÀÌÌÀ-5À

Function: designed for grating and cutting raw and boiled
vegetables and fruits in pieces with different geometrical forms
and preparation of stuffing. The equipment can be used as a
component of the set of equipment for processing (drying,
canning, freezing etc. of fruits and vegetables) as well as for
public catering and small agricultural enterprises.

Technical Parameters:

Productivity (for cutting in bars10x10 mm), kg/h -
400
Types of cutting, pieces - 8
The Number of loading devices, pieces - 2
Assembled power, kWt - 0,6
The Dimensions, mm - 550x290x550
Weight, kg – 25

Design Features:
• Wide assortment of knives, grates, gates that

facilitate cutting, chopping and disintegrating all
types of raw and boiled vegetables as well as fruits
into pieces with different geometrical shapes.

• Type of cutting: slices, plates, cubes, bars and
straw

• The vertical construction assures the convenience
for working and does not require a large work
area

• Presence of the blocking device prevents
switching on the disintegrator during the
replacement of the attachments

• The parts of the disintegrator that come into
contact with the food products are manu-
factured from materials that are authorized for
usage in food industry
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Equipment for transporting products to
freezing and packing

1) Floor hopper with feeding conveyor

2)  PSh-1 floor hopper with auger feeder

3) Signal-M semi-automatic weight dosing complexes
for granulated and small-piece products (large packs)
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Insulating Panels

Technical Parameters of the Insulating  Panels:

Images of the Insulating Panels:

Insulating Doors:
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Annex 3.5: Possible Suppliers of Equipment, Machinery and Construction Materials
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Annex 3.6: Potential Contractors for Plant Construction and Erection

Note: Intexnauca SA is able to execute all of the above mentioned works.
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– Cutting, chopping and grinding of the raw
material (machine for cutting in lobules, circles,
cubes or chips);

– Blanching and/or chemical and thermal
processing of raw material and subsequent
cooling;

– Preliminary drying of the processed raw material
before freezing (mesh conveyor for draining of
water with application of fans for accelerated
moisture evaporation);

– Fast freezing of raw material in fast freezing
devices of a fluidized tunnel type and/or
stationary fast freezing chambers and cases;

– Measuring and primary packing of the frozen
products in industrial packing 5-20 kg weight in
plastic bags (weights up to 50 kg and/or weights-
dozers);

– Measuring, mixing and packing in individual packs
of 30 - 2000 grams.

The total cost of this is approximately $132,000 USD.

3. To outfit the basic and auxiliary rooms and a room
for the personnel with the necessary equipment
and inventory. (hand-operated and hydraulic
carriages, dressings-rooms, toilets, showers,
tables, chairs, means of communication, office
supplies and others.)

4. To equip the location with transport mechanisms
and equipment (electric cars and suppressors),
wooden and/or plastic containers, wooden trays
both metal cartridges and corrosion-proof  or
plastic trays and baskets;

5. To supply the location with fire-fighting
equipment (reservoir with water and fire-
prevention equipment: fire hydrants, fire
extinguishers, boxes with sand, pole hook).

The cost required for points 3, 4, and 5 is
approximately $11,000 USD.

6. To arrange local means for water drainage and
production waste disposal or to ensure the connec-
tion to the common urban / village water drain.

7. In the absence of a sufficient source of drinking
or technical water - to ensure construction of a
chink and the pressure-water tower.

8. To provide construction of a warm steam mini-
boiler-room for steam and heat production, and
auxiliary rooms, or to use a steam generator to
ensure independent heating of the room.

Annex 3.7: Engineering Summary

The Name of the Module:  “Frozen Fruits and
Vegetables”

Subtopic: Engineering and Technological estimates
of the module

The main scope of this work is to apply a module
for the implementation of the business based on the
trade with fruits and vegetables preserved in the
refrigerator. This business involves the following
stages:

• Collection
• Pre-processing
• Freezing
• Packaging
• Frozen storage

It is assumed that for the initiation and development
of the given business the following steps are required:

1. To build refrigerating, industrial and auxiliary
rooms from easily assembled elements (metal
structure of iron-concrete and basement, wall,
ceiling and roofing panels).

The total cost of these works is approximately
$260,000 USD.

Also, it is necessary to equip the refrigerating rooms
with independent or centralized refrigerating systems
that correspond with the volume of the chambers.
For this project two types of refrigerated storage
chambers are suggested:
– Average-temperature chambers with a

temperature mode -5oÑ to + 10oÑ (designed for
industrial stock storage of the fresh raw
materials);

– Low - temperature chambers with a temperature
mode   -15oÑ to 25oÑ, (designed for storage of
the finished frozen products in wholesale or
individual packing);

The total cost of this is approximately $50,000 USD.

2. To equip industrial rooms with  basic and auxiliary
equipment designed for:

– Reception and weighing of incoming raw
material (automobile and portable weights,
reception bunkers and conveyors);

– Washing and sorting of raw material (washing
machine and/or washing bays, sorting corrosion-
proof sorting tables and/or sorting transporter);

– Cleaning of the berries;
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9. To provide the construction of  an artesian well,
an accumulation hole, access roads  (white-road)
and to ensure connection to a separate electric
transformer (200-400 kWt).

The cost required for points 6-9 is approximately
$33,000 USD.

The construction of this module in terms of time,
taking into account that some of the equipment
needs to be imported is estimated at approximately
6-8 months from the opening of the financing as it
is presented in the following table:

Taking into consideration that these works can be completed concurrently, the overall duration is estimated
to be eight months as it is presented in the following drawing:
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As a result of the elaboration of this project the
following technological scheme is suggested:

1. Sorting - Raw materials (vegetables, berries) are
sorted by quality and size; defective materials are
separated.

2. Washing and drying - The prepared vegetables
and fruits are washed in a drum-type washer and
air dried completely.

3. Cutting (if necessary) - Large vegetables are
cut in slices of identical form and size. Cutting of
potatoes is done by the automatic machine
ÃÀÌÌÀ-5À or analogue, while running water is
constantly pumped in. Sliced potatoes are poured
from the loading channel of the machine into a
plastic tray filled with water.

4. Packing - Vegetables, fruits or berries are further
packed in consumer containers.

5. Freezing - After preparatory operations product
is frozen at -35°Ñ to -40°Ñ. Before it reaches –
18 °Ñ, 90 % of the moisture evaporates.

6. Packing and storage - The frozen products are
packed into transport containers and stored at -
18 °Ñ with relative air humidity not less than 95%.

7. Additional operations:
• Blanching – vegetables are dipped in a bath of

hot water for a brief period.
• Cooling – blanched vegetables are cooled and

dried before entering the freezing tunnel.

As a result of the utilization of the main and auxiliary
production equipment according to the technology it
is possible to obtain the following frozen products:

a) Whole fruits and vegetables

b) Cut fruits and vegetables - each frozen separately.
But the given technology allows using a portion of
the frozen products for preparation of product mixes.

For packaging final products the following package
is suggested:
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The raw material used in the process has to
correspond to certain criteria.  For example, only high
quality raw material is used for freezing and then
sorted by size and washed. Defective pieces should
be removed. Some kinds of raw material are blanched
before freezing to prevent fermentation.

Freezing is a method of preservation based on the
dehydration of fruits and vegetables by transforming
the moisture contained in them into ice. The ice is
formed at temperatures from  - 2°Ñ to - 6°Ñ, and in
some kinds of vegetables from -1°Ñ to -3°Ñ. A faster
freezing process leads to the formation of more
crystals which are smaller; therefore the product is of
higher quality.

Fruits, berries and vegetables freeze -35-45°Ñ, for a
storage they lead up the product temperature to -
18°Ñ and further store at this temperature.  Raw
material is frozen in bulk or in containers in freezing
chambers, in fast freezing devices in a flow of cold
air or on the driven transporter blown by cold air.

The given module has different productivity for
certain products. A list of fruits and vegetables suitable
for fast freezing in fluidization tunnels (inflows of very
cold air) and rough actual freezing productivity of
the fast freezing tunnel of each kind of raw material
in relation to 1 (maximal productivity of a tunnel at
shock freezing of the green peas at the average
duration of one cycle within 8.... 25 minutes.) is
presented in the table below:

To obtain 400-600 kg of the final product (based on
green peas) a maximum of 200-210 kWt of electric
energy and 500 kg of water are consumed during
the whole process.
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ANNEX 4. OPERATING PLAN

Annex 4.1: Determinants of Plant Capacity:  Estimated Average Raw Material Yields (kg raw material per kg finished
product) and Freezer Capacity (mt/hour)

53 Yield is measured as kg of raw material per kg of product ready
for freezing.  Yields can vary depending on the condition of the
crop, the variety, and the quality of manual processing.

54 Operating parameter established by the equipment manufacturer
for the ÀÑÌÔ 600 freezer tunnel specified in this plan or estimated
from other frozen food operations.



168 Section E / Case Study 1

Annex 4.2: Estimated Average Labor Utilization and Cost (Hourly Labor) – Hours and USD per Ton of Each Crop

55 Estimated average total hourly labor involved in receiving,
processing and packing each crop, based on principally manual
operations for such tasks as grading, peeling and cutting.

56 Based on daily gross wage of  $3.80/day per person ($2.50 net)
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ANNEX 5.  FINANCIAL ANALYSIS

Pro Forma Financial Projections

Annex 5.1 Assumptions for Financial Analysis

Annex 5.2 Profit and Loss – Years 0 – 10

Annex 5.3 Cash Flow – Years 0 – 10

Annex 5.4 Monthly Cash Flow – Year 1

Annex 5.5 Monthly Cash Flow – Year 2

Annex 5.6 Monthly Cash Flow – Year 3

Annex 5.7 Balance Sheet – Years 0 – 10

Annex 5.1: Assumptions for Newco Frozen
Financial Analysis

General
1. All costs are denominated in USD using the

average exchange rate for 2003, ignoring the
generally countervailing effects of inflation and
foreign exchange rates.  This is justified on the
basis that all sales will be in USD.

2. The initial investment period is treated as Year 0
of the project (no matter how many months the
investment period is projected to be).

3. Operations will start in Year 1.
4. Due to the nature of business, the accounting

year starts on June 1st and ends on May 31st.
5. All earnings are retained.  No dividends are paid

to owners.
6. Production volumes and sales are expected to

plateau after Newco Frozen reaches full capacity
in Year 3.

Investment
1. Fixed assets purchasing prices do not include the

VAT, which is 20 %.  Equipment and machinery
is exempt from VAT.

2. Investor equity is assumed to cover only direct
investment in capital assets.  Debt financing is
use to finance working capital when cumulative
operating cash flow are inadequate.

3. The cost of buying or leasing land has not been
included in the financial model.

Depreciation
1. For the purpose of depreciation calculation,

Moldovan depreciation rates were used, allowing
for accelerated depreciation.  As a result, the book
values of some fixed assets (i.e. process
equipment) have zero value starting in Year 6.

2. Buildings and other fixed assets – will be
depreciated over 12.5 years (8 % rate), although
the average usage life is 25 years.

3. Equipment, planning and design works, and
vehicles  will be depreciated over 5 years (20 %
rate), although the average useful life is 10 years.

Operating
1. To minimize the operating risks, as well as to allow

sufficient time for supply development, it was
assumed that 100 % capacity usage will be
reached in Year 3 (Year 1 = 50%, Year 2 = 75%,
Year 3 = 100%).

2. Due to the nature of business, at full capacity
the plant is assumed to operate in 3 shifts or 20
hours a day (cleanup, startup and shutdown
deducted), 25 days/month.
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4. Electricity consumption of the cold storage unit
for finished goods is calculated at 30 kWh.  Cold
storage will be operated 6 months a year.

5. Indoor lighting is estimated at 4.5 kWh (6 months
a year).

6. Outdoor lighting is estimated at 6 kWh (10 hours,
365 days a year).

7. Water will be consumed during raw material pre-
processing (washing, peeling, cutting, and
blanching).  Water consumption (based on
equipment characteristics) is estimated at 1 ton
of water per 1 ton of fresh raw material.

Fixed Costs
1. Property Insurance is estimated at 0.6 % for

buildings and 1 % for equipment.  Insurance rates
provided by local leading insurance company
“ASITO”.

1. Building maintenance is estimated at 1 % (industry
average) of building purchase price.

3. Equipment repairs and maintenance is estimated
at 1.5 % (industry average) of equipment
purchasing price.

4. Property Tax is a local tax.  It is calculated at 0.1
% of property book value (according to Moldovan
legislation).

5. Other fixed costs include bank fees, office
supplies, various permits and other fees.

Raw Material
1. Supply development - A $12,400 annual budget

will be allocated for the purpose of raw material
supply development.  This includes travel expenses
of the Agronomist ($200 per month), plus
$10,000 for other purposes (i.e. farmer training).
A Skoda car will be purchased for this reason.

2. Transportation - raw material will be collected
within an average radius of 100 km.  The
transportation cost is estimated at $ 7.15 per
ton of fresh raw material.

3. For the purpose of output calculation, there were
used industry rates (raw material necessary to
produce 1 unit of finished goods).  Equipment
characteristics were taken into consideration
when estimating finished goods loss rate.

4. Raw material cost is estimated based on farmer
price.

Finished Goods
1. Finished goods will be packed in 25 kg bags, the

cost of which is $0.75 a piece.
2. Selling expenses were estimated based on the

experience of other companies operating in
freezing industry.  They are estimated at $10,000
a year and include:

3. Production plan is based on the crops which gross
a minimum contribution margin (sales price
minus raw material cost) of 35 %.

4. Budget does not include future costs or cash flow
implications of providing production financing
(prepayments for production contracts) to
growers.

Payroll
1. General management includes 11 full-time

employees:
1.1. General Manager, Sales Manager and Sales

Assistant, Senior Accountant and three
Bookkeepers, a Secretary and three Security
Guards

2. Support staff will include:
2.1. Agronomist – full time, responsible for

development of suppliers
2.2. Technologist – full time, is supervising the

technological process
2.3. Equipment Engineer – full time is supervising

well functioning of all equipment
2.4. Shift Supervisor – employed during

production months (6 months) (one per
shift)

2.5. Forklift Operator - employed during
production months (6 months) (one person
per 1.5 shifts)

2.6. Warehouse Manager – employed during
production months (6 months), one person
per 1.5 shifts

2.7. Laborers – employed for manual raw material
processing.  Their number was calculated
based on labor units required for each crop
variety.  Information on labor usage was
collected from a similar project done in
Bulgaria.

3. Workers on the night shift receive a statutory 45
% hourly wage premium.

Utilities
1. Electricity consumption for raw material pre-

processing equipment varies per unit of finished
goods.

2. Freezer (tunnel) electricity consumption is calculated
at 145 kWh.  Total electricity consumption for the
tunnel depends on the number of hours it runs.  In
Year 1 and Year 2, when the plant will run at 50 %
and 75 % capacity, the tunnel consumption will
represent 60 % and 80 % of Year 3 consumption
(100 % plant capacity usage) respectively.  The
difference covers the non productive time required
to prepare the freezer.

3. Electricity consumption for raw material storage
is calculated at 25 kWh.  It will operate for 5
months, 24 hours a day.
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2.1. Communication expenses – $4,000 per year
2.2. Participation at exhibitions - $2,000 per year
2.3. Product promotion by sending samples to

existing/potential clients - $2,000 per year
2.4. Other expenses - $2,000 per year.

3. A total shrink (product loss) of 1 % of finished
product is assumed to cover spoilage, product
returns, torn packaging, pilferage, and other
losses.

4. Bad debts are estimated at 0.3 %.  The company
will have a relatively small number of customers.

Working Capital
1. Accounts Payable equals zero - all procurement

will be paid upon delivery.  Therefore, the end of
the year balance (May 31st) of accounts payable
is zero.

2. Accounts Receivable equals  30 days – clients will
pay within 30 days of delivery.  Because sales stops
in November, the end of the year balance of
accounts receivables is zero.  The same applies to
the end of the year balance of Inventory.

3. To cover the working capital gap within the first
months of the first year of operation, a short
term credit line of $112,000 will be contracted.
In the second year of operation a credit line of
$50,000 will be contracted.
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Annex 5.2: Newco Frozen Annual Pro-forma Profit & Loss Projections – Years 0 - 10 ($USD)
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Annex 5.3: Newco Frozen Annual Pro-forma Cash Flow Projections – Years 0 - 10 ($USD)
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Annex 5.4: Newco Frozen Monthly Pro-forma Cash Flow Projections – Year 1 ($USD)

Annex 5.5: Newco Frozen Monthly Pro-forma Cash Flow Projections – Year 2 ($USD)
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Annex 5.6: Newco Frozen Monthly Pro-forma Cash Flow Projections – Year 3 ($USD)
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Annex 5.7: Newco Frozen Annual End of Year Pro-forma Balance Sheet Projections – Years 0 - 10 ($USD)
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1.  EXECUTIVE SUMMARY

This business plan outlines the establishment and
operation of a Moldovan based company (hereafter
referred to as “Newco Fresh”) to collect, store and
sell fresh fruits and vegetables to Russian markets.  It
is based on the feasibility study of an operating model
of a small scale fresh produce1  business.  This study
evaluated the feasibility of establishing a profitable
fresh produce business within a capital investment
limit of $600,000 USD.  The key elements of that
feasibility study included:

• An engineering design for a fruit and vegetable
storage and packing facility (including controlled
atmosphere storage)

• A market assessment
• A financial model of the proposed business based

on a proposed operating plan

The analysis shows that a business of this small size is
feasible and can be moderately profitable.  Key
operating statistics and financial results are shown in
the tables, below.

Table 1: Summary of Projected Newco Fresh Operations
and Financial Results

1 “Produce” means agricultural crops, especially fresh fruits and
vegetables, as opposed to grains and other staple crops.  In this
plan, “produce” is used as a synonym for fruits and vegetables.

Newco Fresh achieves in 1,550 mt of gross sales valued
at $523,000 in its first year of operation (at full
capacity).  Under this plan the company is profitable
from its first year.  Newco Fresh also begins generating
a positive cash flow from operations in Year 1.
However, the company requires $122,000 in short
term working capital financing during Year 1.  The
loan is repaid in the same year it is taken.

The payback on the initial investment is
approximately 4.5 years (from cash flow) and the
estimated IRR is 17 %.

The market and technical analyses demonstrate that
a market does exist for fresh fruits and vegetables
exported from Moldova and that the technology is
available.  The operating plan is reasonably
conservative and a good test of the company’s
potential.  Based on this conservative estimate, this is
a viable investment.  It is not the ideal size for a small
scale investment, but it is financially viable.
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2.  BUSINESS STRATEGY

Newco Fresh2  will purchase a mix of locally grown
fruit and vegetable raw materials, store them under
controlled conditions, and export them to Russian
wholesalers and distributors.  Where possible, the
fresh produce will be held for sale in the winter season
when fresh market prices are expected to be the
highest.

The product and sales strategy involves:

• Reliance on exports to Russia for 100% of sales3

• Selecting a limited number of products that
efficiently utilize the company’s limited storage
capacity while maximizing its profit potential

The operating strategy focuses on selecting an optimal
operating plan based on:

• Relative profitability of each crop
• Seasonality of crop availability (harvest period)
• Optimization of cash flow, balancing raw material

expenditures and sales revenues

Changes in raw material costs (acquisition prices for
fresh fruits and vegetables), finished product selling
prices, or the storage capacity of the facility would all
result in adjustments to the optimal plan.

Newco Fresh will develop an active grower relations
program to assure and reinforce its raw material
supply.  The key elements of the raw material strategy
will include:

• Technical assistance to growers to improve
varieties and cultural practices targeted on
improving the profitability of both Newco Fresh
and its raw material suppliers.

• A program of risk sharing contracts for strategic
suppliers and timely payments for all designed
to build trust on both sides.

• Eventual development of a program of advances
to strategic suppliers for purchases of genetic
material and crop protection products.

2 “Newco” is a common term, meaning “new company” used in
feasibility studies and business planning.

3 The total reliance on exports is not a critical aspect of the business
strategy.  An operating business would want to be continually
aware of both domestic (Moldovan) and export market
opportunities and maximize profit by taking advantage of price
movements in all markets.

3. MARKET ANALYSIS

Moldovan companies are already successfully exporting
fresh produce – principally to the Russian market.  In
the 1980’s, Moldova produced annually about 1.1
million tons of grapes, 1.3 million tons of other fruits,
and 1.1 million tons of vegetables.  Moldova was the
fourth largest supplier of fresh produce to the internal
Soviet market (after Russia, Ukraine and Uzbekistan).
In 1985, Moldova supplied more than 200,000 tons
of fresh produce to Russia, compared to only 13,000
tons in 2001 and 43,000 tons in 2002.  The
opportunity that is presented to Moldova to regain
this market is obvious.

3.1.  Target Markets

The Russian fresh fruit and vegetable market,
excluding potatoes,4  is approximately 20,000,000 mt
per year.

Figure 1: Russian Fresh Produce Market5  2001 and 2002
(‘000 mt)

4 Russian consumption of potatoes so exceeds other crops that
including them tends to distort the image of the market.  Unless
otherwise indicated, the discussion of the Russian produce market
here will always exclude potatoes.

5 Excluding potatoes

Of the total 20,000,000 mt of fresh fruits and
vegetables in the Russian market in 2002,
approximately 28 % was fruit (about 5,600,000 mt)
and 72 % was vegetables (about 14,400,000 mt)
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Figure 2: Fruit and Vegetable Shares in the Total Russian
Fresh Produce Market6  2002

Russia imported a total of approximately 3,800,000
mt of fresh produce in 2002, supplying 19 % of the
market.  This was a 15 % increase over total produce
imports in 2000

Figure 3: Share of Imports in the Total Russian Fresh
Produce Market7 2002

6 Excluding potatoes
7 Excluding potatoes
8 Excluding potatoes
9 Excluding potatoes
10 There is no data separately distinguishing fresh produce utilization

by the foodservice sector.

Between 2000 and 2002, total produce Russian
imports grew 6.6 % annually (CAGR), but the relative
shares of fruits and vegetable shifted.  Fruit imports
grew 22.6 % annually, while vegetable imports
declined by 9.1 % per year.

While data is not available for a detailed analysis, data
on frozen and canned vegetable consumption and
imports appear to indicate that the declining fresh
vegetable imports represent a shift from commodity
vegetables (e.g., cabbage, carrots) that were a staple
of the Russian diet to increase consumption of frozen
and canned vegetables during the winter months.

Figure 4: Structure of Russian Fresh Produce Imports9

2000 - 2002

Of its total 20,000,000 mt fresh produce market,
Russia imported approximately 3,798,000 mt
combined of fruits and vegetables in 2002.  Of these
imports, fruits accounted for about 61 %, or
2,304,000 mt, while vegetables accounted for the
remaining 39 % (1,494,000 mt).  Of the total fruit
consumed in Russia, the imports constitute roughly
41 % - 2,304,000 mt in 2002.  Russia imports about
10 % of the fresh vegetables it consumes –
1,494,000 mt in 2002.

Only about 3 % of fresh fruit and vegetable imports
are estimated to be for industrial uses; 97 % of all
fresh produce imported is reportedly for the
consumer market10.  Consumer surveys have shown
that 82.5 % of consumers say that they still purchase
fresh fruits and vegetables in the retail, open-air
markets rather than in shops or supermarkets.  This
buying pattern can be expected to evolve more in
favor of retail shops over time, as it has throughout
Central and Eastern Europe.

Table 2: Structure of Russian Fresh Produce Imports8

2000 - 2002
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Moldova -

Rural Russians rely more on home grown produce
during the summer and home canned fruit and
vegetable products during the winter.  Urban
populations tend to consume the vast majority of
imported fruits and vegetables.  Twenty percent of
the Russian population lives in large cities
(approximately 28 million people).  Another
41,000,000 live in 150 cities with populations
between 100,000 and one million.  Thus the total
target (urban) population is approximately 69 million
people out of the total national population of 147
million.

Figure 5: Russian Regions and Proximity of Moldova

Experience elsewhere in Central and Eastern Europe
has shown that per capita fresh fruit consumption
will eventually level off as pent up consumer demand
is satisfied, while per capita consumption of vegetables
will begin to increase as consumer incomes grow and
lifestyles improve.  This trend is already evident in the
Russian market for frozen vegetables where per capita
consumption has been growing significantly from
year to year.  Moldova can be confident that the
market for off-season fresh vegetables not easily
produced in Russia will also begin to grow.

Moldovan produce exports to other Central and
Western European markets are complicated by EU
regulations and similar barriers.  Moldova’s other
neighbors and nearby markets (Belarus, Ukraine and
Turkey) offer limited market potential and are,
themselves, competitors on the Russian market.
Turkey is the most competitive of these.  This leaves
Moldova with only the Russian market as the principal
target for its fresh produce.

Russia imported about 1.5 million tons of fresh
vegetables in 2002 and approximately 2.3 million
tons of fresh fruits.  Total Russian produce imports
have increased each year for the past three years.
However, while fresh fruit imports are increasing,
fresh vegetable imports have declined in the last
few years.  This phenomenon is predictable.  Fruit
consumption increases as Russia recovers from the
shortages of the Soviet economy and consumers
satisfy pent up demand for exotic fruits and
incomes rise permitting this.  Fresh vegetable
imports decline as Russian private agriculture
begins to increase output of basic crops.  However,
examining the comparative logistics of supplying
large Russian cities from small private Russian plots
versus via import channels demonstrates that
imports will be the supply of choice for the larger
markets – certainly for those vegetable crops
which Russia cannot produce well (e.g., peppers
and eggplant).
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In the 1980’s Moldova supplied on the order of
200,000 mt per year of fresh produce to the Soviet
market.  The total Russian market today is
approximately 20,000,000 mt, of which about
3,798,000 mt (19 %) is imported.  In 2002, Moldova
shipped a total of about 43,000 mt to Russia, or only
about 1.1 % of Russia’s total fresh fruit and vegetable
exports.

Yet, Moldova is within roughly 1,500 km of much of
the Russian urban population and has among the
best natural conditions for growing fruits and
vegetables of any neighboring country.  This proximity
of the Russian market to Moldova and the Moldovan
agricultural potential for the Russian market make
them a natural fit.

3.2.  Competitive Environment

Little data was available concerning the sources of
Russian fresh produce imports (by country or by
company and by crop).  However, generally speaking,
countries outside the CIS tend to dominate.

In 2002 fruit imports from the EU and other non-
CIS countries account for 75% of total imports.
Leading countries in apple imports were: Poland
(105,000 tons), China (90,000 tons), Argentina
(76,000 tons), France (57,000 tons), and Moldova
(18,000 tons).11   As for imports of grapes, the
leading countries are: Turkey (33,000 tons), Italy
(19,000 tons), Uzbekistan (20,000 tons), Tajikistan
(6,000 tons), Moldova (1,000 tons). Russian importers
report that only one Moldovan variety (“Moldova)
is very resistant to transportation and handling.
Plums are imported mostly from CIS countries; the

11 Much of the imports to Russia registered as “Moldovan”, are
actually from third countries (e.g., Poland), but have been illegally
provided with Moldovan certificates of origin to avoid customs
duties under Moldova’s duty free export privilege to the Russian
market.

largest suppliers being Uzbekistan (34%), Moldova
(16%) and Poland (13%).

In 2002 vegetable imports from the EU and other
non-CIS countries accounted for 57% from total
imports of vegetables.  Leading tomato suppliers were:
Turkey (73,000 tons), China (25,600 tons), Morocco
(11,400 tons), Spain (15,400 tons), Uzbekistan
(20,400 tons) and Kazakhstan (6,600 tons).  Imports
of Moldovan vegetables are fairly insignificant.  Market
surveys show that there is an increasing interest from
wholesalers (based on interviews) in Moldovan
eggplant and sweet peppers, but a criticism of
Moldovan exports of these products so far (poor
packaging and quality). In 2002 imports of fresh
vegetables from Moldova consisted of 315 tons of
onion, 227 tons of tomatoes and 19 tons of carrot
(based on official Russian customs data).

3.3.  Product Strategy

Today, Russia imports fruits and vegetables from all
over the world.  The Moldovan share has decreased
not only because of the general decline of agricultural
production in Moldova, but because its products tend
to not compare well to those from other countries –
either because of poor handling and low quality
packaging or because of the lack of development of
the preferred market varieties.

3.3.1.  Product Description

Of the most important Russian fruit imports shown
in Figure 6, Moldova may be a competitive supplier
of apples, apricots, plums and grapes.

Table 3: Russian Imports of Selected Fresh Produce by Region of Origin – 2002 (‘000 mt)
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Moldova should be or could become a competitive
supplier of nearly all the important vegetable crops
that are currently imported to Russia.  Moldova’s long
growing season coupled with improved storage
technology can help it target those periods when
these crops traditionally experience higher prices.

Figure 7: Structure of Russian Fresh Vegetable Imports
by Product - 2002

3.3.2.  Packaging

Examples of the types of packaging common in the
Russian market are shown in Annex 1.  These are
essentially the same kinds of cases and crates used
more or less universally in the fresh produce industry.
There is a clear quality distinction in the quality of
packaging.  Apples provide a good example.

Fresh apples are imported to Russia in a variety of
case types.  The lowest quality apple packaging are
wooden crates of approximately 18 kg capacity.
Russian importers complain that these crates cause
serious product damage and even leave wooden
splinters in the apples.  Today, apples imported in these
crates receive the lowest price.  Apples are also
imported in a variety of cardboard cartons of 15 kg –
18 kg capacity.  The cheapest of these cartons –
common to Moldovan apple exports – are little better

than the wooden crates.  They are easily crushed in
transport.  The better quality cartons are two piece
(telescoping) and of heavy stock to resist crushing.  In
the best quality cartons, 5 or 6 layers of apples are
separated by cardboard trays that protect each piece
of fruit individually.  The top quality apple cartons
contain only 5 kg – 10 kg and only one or two layers
of apples, nestled in trays.

3.4.  Pricing

The price of fresh fruits and vegetables is very seasonal,
but the impact of seasonality depends to some extent
on the demand for the particular crop.  Fresh fruits
and vegetables in the Russian market can be divided
into four categories, by the level of demand for
imports and the consequent prices consumers (and
therefore importers) are willing to pay:

Table 4: Relationship between Type of Produce, Season
and Market Price

Generally Newco Fresh should not try to compete in
Category 1.  This is typically a market with very low
margins, competing against Russian producers.
Category 2 is a possible target for Newco Fresh, but
the company must stand out on the basis of the
quality of its products to be certain of good prices.
Categories 3 and 4 are the obvious targets for the
company’s sales.

Figure 8 shows the approximate structure of the fresh
product market in Russia.  Margins shown are
approximate.  The high rate of waste and product
loss in handling fresh fruits and vegetables tends to
support the need for higher margins in this industry
than with other food products.

Figure 6: Structure of Russian Fresh Fruit Imports by
Product - 2002
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Figure 8: Russian Fresh Produce Market Channels and Estimated Margins12

12 Margins vary depending on product, current market conditions,
size of market/city, etc.

13 FCA is a standard international commercial term (Incoterms)
specifying that goods are sold “Free Carrier” and means that the
seller fulfills his obligation to deliver when he has handed over the
goods, cleared for export, into the charge of the carrier named
by the buyer at the named place or point.

The survey of the Russian fruit and vegetable markets
collected and examined data on product prices.  Based
on this survey, the following average export prices
(FCA13  Moldovan plant) were determined to be most
competitive for Newco Fresh.  However, it must be
noted that fresh produce prices vary significantly
during the year and can experience wide swings from
year to year depending on supply conditions.

Table 5: Recommended Target Pricing for Newco Fresh
Products

Market Analysis
Conclusions and Recommendations

• Most fresh produce in Russia is sold through open air
retail markets.  Newco Fresh should focus on finding
customers that service those markets in the most
important cities.

• The prices of fresh produce vary directly with quality.
Newco Fresh should strive to position a large share of
its product as high quality, through effective grading
and utilizing good quality, attractive packaging.

• Newco Fresh should focus on becoming a supplier of
those products in which Moldova is mostly likely to be
a most competitive supplier vis-à-vis the Russian
market.

`
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4.  RAW MATERIAL ANALYSIS

Moldova produces a large variety of fruit and
vegetable crops suitable for freezing.  However, not
all are produced in sufficient quantity or quality.  The
problematic raw material supply situation in Moldova
is exacerbated by the unstable and underdeveloped
condition of Moldovan agriculture.

Developing a reliable supply of good quality raw
material will be a major challenge for any processor.
Developing a raw material procurement
program must be of the highest priority during
the period prior to start up of Newco Fresh and
through the first several years of operation.

4.1.  Supply Conditions

The harvest periods for individual crops are impossible
to predict exactly and the start, end and duration of
the harvest can vary by a week or more from year to
year depending on planting dates, varieties, and
growing conditions for the season.  This makes
production planning for crops with short harvest
periods particularly difficult.

There are a number of vegetable crops for which
Moldova’s low labor cost, sandy soils and long, warm
growing season promise long term competitiveness
with other Southern European producers, such as
Spain and Italy.  Newco Fresh should rely on these
crops over the longer term.  Two vegetable crops
which are particularly obvious in this regard (and
habitually in strong demand on world markets) are
sweet peppers and eggplant, both of which require
120-150 day growing seasons.

Fruits are more problematic.  Moldova offers the same
potential long term competitive advantages for
certain fruits, such as strawberries, apricots and
peaches/nectarines.  Nearly all perennial orchards are
generally in poor condition and can only be improved
with considerable investment on a scale outside the
scope of this business.  Given the volatility of fruit
prices and lack of longer term prospect for these crops,
Newco Fresh should be very careful about working
with fruits.

While Moldova is a large producer of apples and
grapes, the production is nearly all of industrial
varieties, unsuitable for the fresh market.  Very little
of what Moldova produces consists of preferred table
varieties that are suitable for storage and shipment
and can maintain an attractive appearance.  This is a
serious constraint to the development of a business
like Newco Fresh.
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Figure 9: Typical Harvest Periods for Selected Moldovan Crops Suitable for Fresh Exports
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4.2.  Raw Material Cost

A number of sources were used to develop a set of
projected raw material price assumptions that could
be used for this plan, including data from existing
Moldovan fruit and vegetable processors, discussions
with growers, market visits, other industry contacts,
and secondary sources.14   The following price
projections are estimated on the basis of freezing
quality product (a quality close to that necessary for
fresh produce, but slightly lower), purchased at the
farm (transport paid by Newco Fresh).

In reality, prices for individual crops can vary from
25%-50%, year on year (barring absolute crop
failures).  The financial projections (see below) were
tested for sensitivity to the assumed raw material
prices.  These prices should only be considered as
indications and should be updated and verified.

Table 6: Newco Fresh Raw Material Purchasing Cost
Assumptions

14 Detailed data for most crops was only available for two years
(2001 and 2002, or 2002 and 2003).

15 Exchange rate:  13.97 MDL = $1.00 USD

4.3.  Purchasing Plan

The purchasing plan for Newco Fresh is driven by the
harvest period for each crop and the amount of time
it can be stored before sale.  Table 7 shows the bi-
monthly purchasing plan for the company.  The
company will purchase a total of 1,570 tons of 7
different crops.

The prices projected for raw material costs reflect the
need to purchase high quality product.  High quality
product will be not only of the preferred table
varieties, but will have been screened and graded on
the farm, prior to purchase.

Table 7: Newco Fresh Procurement Plan (mt)
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Table 8: Newco Fresh Procurement Plan ($ USD)

4.4.  Supplier Relations and Raw Material
Procurement Strategy

Food processors often succeed or fail based on the
strength and reliability of their raw material supply.
Successful processors make raw material supplier
relations a key element of their business strategy and
invest in it.  This business must do the same.  The
Newco Fresh General Manager will be expected to
manage raw material procurement and supplier
relations.  A separate budget of $12,400 per year16

has been included to allow for developing and
maintaining an active supplier development program
to support raw material procurement.

Many fruit and vegetable processors fail to understand
how to work successfully with farmers.  Faced with
raw material supply problems, they often decide to
vertically integrate and begin to invest in farming to
produce themselves a share or all of their raw material
production.  This strategy seldom succeeds.  A
processor already faces two significant risks:
processing (technology) and sales (the market).  A
farmer faces a third, far less manageable risk – farming
(the weather and disease).  Combining all three risks
into one enterprise is frequently a plan for disaster.
It is a far more efficient and successful business
strategy to invest in helping the farmers be better
farmers and to focus Newco Fresh’s own internal
efforts on managing processing and sales.

Some key elements of a successful raw material
strategy for this business will include:

Newco Fresh wants better quality raw material
at a lower unit cost.  The farmer wants to make
more money from his farm.  Both can achieve
this when:

16 This includes operating expenses for a car to ensure mobility.  The
car has been included in the capital budget.

• The processor pays the farmer more for
better quality product – pre-graded and of
the preferred varieties – than for poor quality
product and helps the farmer raise the
quality of his production by helping him
obtain advice and inputs.

• The processor helps the farmer increase his
yield per hectare in return for a guarantee
that the processor will have first call on buying
the crop at a fair market price.

Annual contracts that share risk between the
processor and suppliers help both parties.  For
example:
• The processor and farm can both plan their

season more accurately.
• The supplier is rewarded for his loyalty to

the processor by a guaranteed market and
predictable cash flow.

• Equitable contract conditions help both
parties reduce the risk of price fluctuations.

• Contracts need to be very concrete in terms
of acceptable quality standards and the
premiums or penalties to be assigned for
exceeding or failing to meet those standards.

• Contracts also need to specify expected
quantities, but leaving both parties room to
adjust for crop failure or adverse market
changes.

Moldovan farmers have significant potential to
improve quality and yields and it is in the
processor’s best interest to help them achieve
that.  Some examples are:
• Better quality and higher yields require more

expensive genetic material (seeds or
seedlings) and better chemicals.  Farmers are
usually short of working capital.  With good
contracts, processors can advance part of the
farmer’s expected end of season payment
in the spring and then deduct that advance
from their final payments.
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• Processor technical staff can continually work
with farmers to help them learn new
techniques, find better materials, etc. and
work with farm input suppliers to help their
growers obtain better materials, better
terms and priority service.

• Processor raw material procurement staff
can improve processing efficiency and
product quality by working with farmers on
harvest timing and post-harvest handling.

Raw Material Analysis
Conclusions and Recommendations

• Newco Fresh should develop a formal, structured
program for working with raw material suppliers,
including full time technical staff and annual supply
contracts.

• This program should encourage the company’s
suppliers to produce the preferred table varieties and
to improve harvesting and post-harvest handling.

• Newco Fresh should give priority to planning for
vegetable crops in which Moldova has a likely long
term comparative advantage due to its agro-climatic
conditions.

• Newco Fresh should develop a program under which
suppliers for high priority crops who sign annual
supply agreements are eligible to receive advances to
be used for purchasing approved farm inputs.

• All payments to farmers for approved raw material
deliveries should be made on a cash or 7 day basis to
enhance Newco Fresh’s credibility and the suppliers’
loyalty.
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5.  SALES AND MARKETING PLAN

Optimal operating and sales plans were developed
for Newco Fresh based on the recommended product,
pricing, sales and marketing strategies outlined above
and the capacity constraints imposed by the
investment (storage capacity).  The details of the
proposed product mix and sales plan are presented
in the Operating Plan and Financial Analysis sections
(below).

5.1. Market Strategy

The optimum market period varies for each crop and
is principally determined by how long that crop can
be stored.  Apples and root crops (onions, potatoes)
can be stored for four to six months with little loss of
quality.  Most other vegetables have much shorter
storage periods, ranging from two weeks to two
months.

The strategy of Newco Fresh will be to ship good
quality produce into the Russian market as late as
possible after the end of the harvest season to take
advantage of the highest market prices.

Newco Fresh will attempt to overcome the perception
of the Russian produce trade that all Moldovan
products are of low quality, relative to imports from
the EU and CEEC.  The strategy for this will involve
selecting good quality produce and sorting, grading

and packing it to good international standards.  The
Turkish fresh produce industry should be the model
for Newco Fresh.

5.2. Target Customers

Newco Fresh will target importers, wholesalers and
distributors who are active in the more important
Russian markets.  A list of potential customers –
Russian importers, wholesalers and distributors, as well
as some retail chains – is contained in Annex 1.3.

The company should diversify its risk by operating in
at least four or five important markets and selling to
a variety of customers.

5.3. Pricing Strategy

Fresh produce prices are very volatile.  Newco Fresh
must develop a market information system that will
permit it to stay in touch with its key markets and
enable it to constantly monitor prices.

5.4. Sales Plan

The plan devised for this study attempts to utilize the
Newco Fresh storage capacity as efficiently as possible.
Under this plan, the company will export annually a total
of 1,554 mt of fresh produce at an expected value of
$532,523 (FCA plant).  Tables 9 and 10 present details
of Newco Fresh’s planned sales volume and value.

Table 9: Newco Fresh Sales Plan - Volume (mt)

Table 10: Newco Fresh Sales Plan - Value (USD)



196 Section E / Case Study 2

5.5.  Terms and Conditions of Sale

All products should be sold on an FCA basis, ex-plant.
This puts the burden and risk of transportation and
import on the buyer.

All sales terms should involve some sort of
prepayment.  The industry standard is that new sales
to new customers always require 100% prepayment.
After one or two successful orders, a customer may
be granted less restrictive terms.  Ideally, the
prepayment will cover Newco Fresh’s minimum risk
in the product (i.e., the cost of raw material and other
variable costs in the product sold).  The balance is
typically due on delivery (or in 14-30 days).

During the first years of operation, while at the same
time building credibility as a supplier and developing
a reliable customer base, Newco Fresh’s strategy will
be to minimize cash flow constraints to avoid having
to use debt to finance working capital.  This means,
among other things that customer terms and pricing
may have to make some trade-off between rapid
payment (even prepayment) and higher prices.

For the purposes of the financial analysis (below),
accounts receivable are assumed to be 30 days of
sales.

5.6.  Marketing Plan

A full time Sales and Marketing Manager and an
annual sales and marketing budget of $8,000 (net
of salary costs) have been included in the financial
analysis.

Table 11: Newco Fresh Annual Sales and Marketing
Budget

The principal marketing action will be to participate
in at least one major food exhibition in Moscow each
year.  A product brochure is also necessary.  Other
customer search and market research will take place
primarily via the internet, email and telephone.  The
sales and marketing budget also must cover the cost
of sending samples to prospective customers (typically
via DHL or a similar service).  Participation in one show
is budgeted starting Year1.

5.7.  Future Growth of the Business

Newco Fresh has limited opportunity to expand its
business unless it can expand its storage capacity.  One
other possibility may be that, as it establishes a
successful customer and distribution base in the
Russian market, it may be able to take product from
other Moldovan producers and sell it (either on its
own account or on a commission basis).
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6.  INVESTMENT PLAN

This business has been predicated on identifying a
profitable fresh fruits and vegetable export business
that could be established with a $600,000 capital
investment.  Another constraint on the project limits
the country of origin of the equipment (principally
US or CIS, with limited exceptions).  An engineering
design study has been completed to design a storage
facility consistent within these two constraints (see
Annex 2 for the detailed engineering report).

The storage facility designed for Newco Fresh that
meets the investment cap is built around 5 storage
chambers with a combined design capacity of
approximately 640 mt.

6.1.  Capital Investment

The total capital investment required is approximately
$570,000, based on a green field project (excluding
initial working capital).  A detailed equipment budget
with technical specifications and general construction
parameters is presented in Annex 2.6.  The basic
process is described below in the Operating Plan
section.

Table 12: Newco Fresh Capital Investment Budget

Details of the major items of recommended
equipment and machinery are in Annexes 2.7 – 2.12,
as well as contact details for equipment and
construction materials vendors (Annex 2.15) and
potential contractors (Annex 2.16)

6.2.  Storage Facility Layout

Figure 10 shows, in a general fashion, one possible
layout for a storage facility of the size and equipped
as specified in this plan and budget.  Another option
might be the renovation of an existing building (with
the assurance that the proposed storage areas were
capable of being adequately sealed to sustain
controlled atmosphere storage).

The layout of equipment shown in the drawing is
purely indicative.  Different crops have different
storage requirements (in terms of atmosphere, relative
humidity, and temperature), meaning that many
crops must be stored separately, in their own rooms.
Once a storage room is closed and sealed, it cannot
be reopened prior to sale without jeopardizing the
quality of the crop stored there.  Once opened, the
produce in a room must all be sold and the room
emptied in a matter of days.

An elevation drawing of the building is in Annex 2.3.

17 “Other” includes allocations for site works such as an access
road, a well, and sewage, as well as connection to a main power
line.  Some of these items may already be on hand, depending on
the site selected.

Both constraints (investment cap and equipment
origin) are artificial and detrimental to the proposed
business.

• The investment level is too low and imposes extreme
restrictions on the operating flexibility and reliability
of the storage facility.

• The low investment imposes a total volume limitation
on the business because of the limited amount of
controlled storage than can be constructed.

• The low storage capacity also means that the business
is very small to carry the overhead that is needed.  The
same fixed costs could easily accommodate two or
three times the volume of storage and sales.
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Figure 10: Storage Facility Layout

Chambers 1, 2, 3 and 4 for storage: 10.5 x 10 x 7.5 m

Volume = 787.5 m3/chamber

Chamber 5 for rapid cooling of products: 7.5 x 6 x 4.5m

Chamber 6:  for grading and packing: 26.2 x 6 x  4.5m.
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6.3.  Investment Timetable

Construction of the processing facility (including
design and permitting, through equipment
installation and running in) is assumed to require
approximately eight months.  This schedule is based
on the assumption that the project is fully funded,
allowing the early ordering and delivery of
construction materials and equipment.  Planning on
a longer period would be prudent to allow for
weather and winter delays and late delivery of
materials.

Figure 11: Investment Timetable

The operating season is dictated by the harvest season
of the first fruits.  The facility should be ready for
operation no later than May 1.  Therefore, investment
should begin no later than August 1 of the year prior
to startup.

6.4.  Expansion and Future Investment

Newco Fresh has limited options for future expansion
and development of the business.  The most obvious
is to continue to add new storage capacity.  This may
come through expanding the current facility, building
a new larger facility, or acquiring (through lease or
purchase) an existing space suitable for renovation
and conversion.

The current plan estimates the cost of equipment
necessary for a 640 mt storage facility to be
approximately $266,000 (CA equipment,
refrigeration, hermetic doors, etc.).  The budgeted
construction cost works about to about $444/mt
of storage capacity.  It may be possible to convert
an existing building at a lower cost per ton of
capacity.
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7. OPERATING PLAN

The fiscal and operating years for Newco Fresh are
based on the crop/marketing years for fruits and
vegetables:  June 1 – May 31.  In the financial analysis,
the year in which the planning and construction of
the facility occurs is designated “Year 0”, and the
first year in which the facility operates is designated
“Year 1”.

To test the financial feasibility of this business, an
“optimal” operating and sales plan was developed
taking into account the physical capacity of the
storage facility and the relative profitability of the
various crops that might be processed and sold (based
on the assumed raw material procurement costs and
finished product sales prices).  This optimal plan is
discussed below.

7.1. Description of Process and Key
Operating Parameters

The technology in a fresh fruit and vegetable storage
facility is relatively simple.  Each fruit or vegetable has
a slightly different biochemistry that drives its ripening
process.  The concept behind the storage technology
is to identify those factors that stimulate this ripening
and attempt to control them to slow down the process
– in effect to put the product into a state of
hibernation.  This is usually done by storing the product
in a sealed chamber and controlling the atmosphere
(removing or adding gases), the relative humidity,
lighting, and the ambient temperature.  More
information on the storage and controlled atmosphere
processes is given in Annex 2.  Storage parameters for
specific products are given in Annex 3.1.

The Figure below diagrams the basic steps in the
process.

Figure 12: Typical Process Flow Diagram – Fresh Fruits
and Vegetables18

Raw
Material

Purchasing
and

Receiving

Sorting
and

grading

Storage
Final

Packing Shipping

18 Note:  See Annex 2.1 - Detailed Equipment and Construction
Budget for equipment details.

19 The actual storage capacity is dependent on the weight of each
product (for example, apples weigh more than sweet peppers
per m2) and the density that can be achieved in storing it.

20 Actual storage capacity varies depending on the density of the
product when palletized and the ability to stack pallets (more
fragile products such as broccoli cannot be stacked very high).

As shown in Figure 10, above, the Newco Fresh facility
will have 5 chambers capable of storing product a
combined total of about 640 mt of fresh produce19.
The atmosphere, lighting, relative humidity and
temperature of each chamber will be independently
managed.  Four of the chambers will each have storage
capacities averaging roughly 150 mt (each chamber
with a volume of 787.5 m3 and dimensions of 10.5m
x 10 m x 7.5 high).  The fifth chamber will be designed
for the rapid chilling of produce (to remove field heat
on receipt at the storage facility).  It will have a total
capacity of about 40 mt (a total volume of 202.5 m3

and dimensions of 7.5 m x 6 m x 4.5 m high).

The key factors for the proposed facility which
determine the actual throughput capacity of Newco
Fresh are:

Table 13: Newco Fresh Storage Facility Capacity Factors

Given these restrictions on capacity, Newco Fresh must
carefully monitor market and crop conditions to be
making day-to-day adjustments in its operating plan
to achieve optimal efficiency and maximum
profitability.

7.2.  Processing Issues

There are several important principles involved in the
processing of fresh fruits and vegetables.  Some of
these are:

• For best quality, raw material should generally
be processed (in this case cleaned and stored) as
soon after harvest as is physically possible.
Sometimes this is a matter of hours.

• The quality of the raw material at the start of
processing is the single most important
determinant of final product quality.  You can’t
improve poor quality raw materials.

• Raw material quality is also a major determinant
of processing cost.  It generally costs more to
process poor quality raw material than good
quality (because of higher levels of waste and
lower prices received).

• Raw material quality is a direct function of the
speed with which the internal temperature of
the product is lowered after harvest.  This is often
done in two steps:  first, chilling the product from
field temperature (often >20°C) down to  <10°C
with ice water, then, secondly, refrigerating it (to
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an internal temperature of circa 5°C).  Fresh
product stored with a high internal temperature
(>5°C) – even in a well refrigerated room - will
take a long time to cool and will continue to
deteriorate significantly until the temperature is
brought down.

7.3.  Product Selection

The primary determinant of the storage facility’s
operating capacity is the storage capacity of the
various chambers and the storage compatibility of
various products (with different atmospheric and
temperature requirements).  Given this limitation, it
was necessary to establish criteria for selecting
products and allocating storage capacity.

The selection of target products for this study was
based on three sets of criteria:

• Market demand - as measured by projected
export prices and volumes

• Moldovan raw material competitiveness - as
measured by agricultural conditions and
estimated raw material procurement prices

• Storage capacity of the investment
• Storage compatibility of the various fruits and

vegetables

Virtually all Moldovan fruit and vegetable crops are
harvested in a six month period between May and
October.  Fruits and vegetables generally need to be
put into storage immediately after harvest.  The root
crops (e.g., potatoes, carrots, turnips) can be stored
for longer periods, under less demanding conditions.
However, not all crops can be stored together in the
same chamber.

The storage compatibility is determined by the optimal
storage temperature and relative humidity for each
crop and whether or not it requires a controlled
atmosphere (perhaps with an inert gas added).  Details
of these parameters are given in Annex 3.1.

Table 14: Storage Compatibility and Condition of
Selected Crops21

21 See Annex 3.1 for additional information on the storage
parameters of specific products.

22 See the Annexes to the financial analysis for further information
regarding cost and price assumptions.

23 Cost of raw material, storage (utilities), packaging and transport

Raw material costs typically dominate the variable cost
of production in any of the fruit and vegetable
processing industries (whether for frozen, fresh, dried
or pickled processing).  The simplest method for
estimating potential relative profitability between
products is by comparing each product’s gross margin
(a finished product’s price less its total costs after
processing yield).  The results of such an analysis for
the fresh produce bought and sold by Newco Fresh
are given in Table 15.

Table 15: Estimated Gross Margins for Newco Fresh
Products22  (USD/mt)

7.4.  Operating Schedule

An optimal plan was devised based on:

• The relative profitability of the available crops (as
measured at the costs and prices assumed in this
study – see discussion of margin contribution
above);

• The harvest seasons for each crop and the
assessment of total available crop size; and

The “production” process simply involves purchase,
grading, storage, packing and shipment.   In the
financial analysis below, it is assumed that the product
mix remains constant over the life of the project.  In
actuality, Newco Fresh may alter its product mix every
season, depending on the relative profitability of
various crops (as measured by the contribution
margin).
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7.5.  Staffing

The staffing plan is designed based on the size of
operation and the operating plan (calling for only 5
full months of operation.  The professional staff
(management and technical personnel) and the
guards are employed for twelve months.  Manual
labor is employed on an hourly basis only during the
processing season.

Table 16: Newco Fresh Full Capacity Staffing Plan
(3 Shifts) – Salaried Workers

The facility depends on 10 hourly workers per day
during the June – October season (receiving and
grading raw material) and 5 hourly workers per day
during the November – February season (packing and
shipping).

24 One shift supervisor is needed per shift during processing and
selling.

25 Two forklift operators are needed during processing, and one
during selling.
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8. RISK ANALYSIS AND RISK
MANAGEMENT STRATEGY

There are obviously a wide variety of risks to any
business and a number that are specific to agricultural
processing industries.  This analysis will focus principally
on risk issues that are potential threats to Newco Fresh
directly tied to its business plan.

8.1.  Raw Material Risk

Risks:  Raw material risks can be summed up as:
Timing, Price and Quality.

• Early or late harvests can vastly complicate
operations planning due to the limited storage
chamber capacity.

• In farming, raw material prices for nearly all crops
are driven primarily by supply conditions.  If there
is a problem with the crop resulting in a reduced
harvest, prices to the processor can be expected
to rise.  An abundant crop will generally drive
prices to the processor down.

• Quality is partly related to price, but in the case
of fresh produce, a poor quality crop (e.g., a high
disease prevalence, small size due to drought,
overgrown due to high temperatures, etc.) will
result in lower quality finished product and put
downward pressure on selling prices

Risk Management Strategies:  An active, effective
supplier relations program including grower contracts
is the most important strategy for reducing the risks
related to raw material procurement.  Key elements
of such a strategy are outlined in the Raw Material
Analysis section (above).

8.2.  Output Market Risk

Risks: Output market risks are generally related to
Competition factors.  In the case of dependence on
a single major market (i.e., Russia), there is also the
risk of a repeat of the 1998 financial collapse to
consider.

• Moldovan production is too small to have any
meaningful impact on export market prices.  A
large crop in a more important supply area (e.g.,
Poland) can drive the selling price of that crop
down on world markets.

• Entry into the market of more efficient (i.e., lower
cost) producers will put pressure on selling prices
as customers seek the lowest available price.

• Assessing the potential for another complete
collapse of the Russian market is beyond the scope
of this analysis.

Risk Management Strategies:  Managing market
risks is a complex challenge.

• The most important risk management strategy
for any processing business is to continually strive
to lower unit costs and increase product margins.
Least cost producers always have a significant
competitive advantage in any market, even one
as low tech as fresh produce.

• Working hard to build customer relations is
always important.  Meeting and exceeding
customer requirements to make Newco Fresh a
preferred supplier for every customer is an
important way of addressing the risk from
competition.

• Newco Fresh must make sincere and active efforts
to always remain abreast of market conditions,
through market visits and other information
gathering means.

• There is presently no material option to
dependence on the Russian market for a
Moldovan fresh produce exporter.

8.3.  Production Technology Risk

Risks: Fresh produce storage and handling technology
is basically “low tech”, well known, and without
difficult technological challenges.  The most serious
technological risk might be failure of a storage
chamber, wich can cause the sale of its contents in
an untimely manner.

Risk Management Strategies:  To manage techno-
logical risks, Newco Fresh must:

• Establish and maintain a rigorous program of
equipment inspection, maintenance and repair,
including maintaining a stock of key repair and
replacement parts for all equipment.

• Maintain cash reserves to finance a continual
program of upgrading and modernizing the
process equipment.

• Ensure that all equipment and machinery
operators are well trained, well supervised, and
well motivated.

8.4.  Management Risk

Risks:  Most of the management related risks to Newco
Fresh will be in the area of operations planning and
management.  Squeezing the optimal capacity from
this storage facility will take careful planning and
attention to market conditions and operating
efficiencies.
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Risk Management Strategies:  The principal risk
management strategy is to hire, train and
appropriately motivate exceptional management and
supervisory personnel who are capable of managing
Newco Fresh to achieve the lowest costs and greatest
efficiency of operation.  Good performance should
be rewarded; poor performance should not be
tolerated.
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9.  FINANCIAL ANALYSIS

A pro-forma financial analysis was made of the
proposed Newco Fresh business based on ten years
of financial projections using the business strategy
and various product, cost, price and operating
parameters outlined earlier.  A detailed set of monthly
pro-forma projections was prepared for the first
operating year (Year 1) to evaluate any potential cash
flow problems and determine the need for debt
financing for working capital needs.

Based on the assumptions used, Newco Fresh appears
to be a sound business, but the capacity is small for
the size of overhead/fixed costs associated with such
a business.

9.1.  Pro-Forma Projections

Financial projections have been made for the income,
balance sheet and cash flow, based on a reasonably
conservative set of assumptions.  A detailed list of
assumptions underlying these projections is given below.

9.1.1.  Assumptions

A number of assumptions were required to prepare
the pro-forma financial analyses.  The full list is
presented in Annex 4.1.  Selected financial
assumptions which are particularly fundamental or
unusual include:

• Direct investment in capital assets is fully funded
by owner equity.

• All costs are denominated in US dollars at the
average exchange rate during 2003, ignoring the
generally countervailing effects of inflation and
foreign exchange rates.  This is justified on the
basis that all sales will be in USD.

• Debt financing is used only to finance working
capital when cumulative operating cash flow is
inadequate.

• The operating plan selected products with only
the highest contribution margins (selling price less
cost of raw material).

• Accounts Payable are zero – all raw materials and
other supplies are assumed paid on delivery.

• Accounts Receivable are estimated at 30 days of
sales.

9.1.2.  Profit and Loss

The detailed annual profit and loss projections for
Years 0 – 10 are shown in Annex 4.2.  The pro-forma
projections of profit and loss show that Newco Fresh
will be profitable.  On sales of $523,512, the
company’s annual net after tax profit averages
$81,000 (16 % of sales).  Its gross margins average
45 %.  The company’s limited storage capacity is the
principal barrier to increasing profits: unlike the other
models, additional capacity cannot be incrementally
added.

Table 17: Newco Fresh Pro-forma Profit & Loss Projections (USD)26

26 See detailed assumptions for financial analysis in Annex 4.1.
27 Net Income actually increases in Years 4-10 due to declining fixed

costs (primarily insurance premiums on fixed assets) and the
accelerated depreciation rates used on process equipment.
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The following table shows the structure of total
operating costs.  Raw material costs dominate at 47
% of total costs, followed by other operating costs
at 21 % (operating costs include fixed costs, non-
production labor and overhead).

Table 18: Newco Fresh Structure of Production Costs at
Full Capacity (Costs as Share of Total Costs)

9.1.3. Cash Flow Analysis

Food processing businesses that depend on
agricultural raw materials typically face a characteristic
cash flow pattern: significant cash outflows for raw
material purchases during harvest periods, followed
by delayed cash inflows as finished products are sold.
Fresh fruit and vegetable businesses are a good
example of this

A monthly cash flow analysis was prepared for Newco
Fresh’s first operating year in order to evaluate any
potential cash flow problems.  The monthly pro-forma
cash flow projections for Year 1 are in Annex 4.4.  This
analysis showed that a short term line of credit totaling
$122,000 was needed to finance working capital in
Year 1.  The loan is fully repaid by the end of the tenth
month (Year 1) and thus Newco Fresh has no debt on
its balance sheet at the end of Year 1.

Figure 13 shows what Newco Dried’s month end cash
position during its first year would be without
working capital financing. The company expe-
riences working capital deficits in July/August,
November, January/February, and April May, when
current expenses exceed current revenues.

28 Depreciation is such a high percent of total costs due to the
application of accelerated depreciation rates in this model to
conform to Moldovan tax regulations.

The following table presents Newco Dried’s annual
working capital financing needs for Years 1.  This
requirement seems well within the company’s
capacity.  It is able to finance its working capital needs
internally from operating cash flow in Year 2 and
future years.

Table 19: Newco Fresh Short Term Working Capital
Financing Requirements

Table 20 shows the projected cash flow for Years 0-3.
The detailed annual cash flow projections for Years 0 –
10 are shown in Annex 4.3.

Figure 13: Newco Fresh Monthly Cash Position at Month
End – Year 1
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Table 20: Newco Fresh Pro-forma Cash Flow Projections (USD)29

Newco Fresh generates over $120,000 per year in
net free cash, and could generate a cash reserve of
roughly $1,260,000 by the end of its tenth year of
operation.32   This demonstrates the company’s ability
to finance some new capital investment from
internally generated cash for future expansion of the
business.

Table 21: Newco Fresh Projected Cumulative Net Cash
Flow Years 1 – 10 (USD)

29 See detailed assumptions for financial analysis in Annex 4.1.
30 Year 0 is the period covering planning through construction, installation of equipment and commissioning of the plant.  Year 1 is the first

12 month period of operation and the first fiscal year (June 1 – May 31).
31 Operating cash flow decreases in Year 5 and thereafter as Depreciation decreases due to the accelerated depreciation rates used on

process equipment.
32 For simplicity, the financial model assumed that there is no distribution of profits and cash is left to accumulate.
33 For simplicity, the financial model assumed that there is no distribution of profits and cash is left to accumulate.

9.1.4.  Balance Sheet

Newco Fresh has a simple balance sheet, without long
term debt.  Under normal conditions, given its positive
cash flow, this would make the business a candidate
for debt financing to underwrite some new capital
investment and an expansion of the business.  The
detailed balance sheet projections are contained in
Annex 4.5.
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Table 22: Newco Fresh Pro-forma End of Year Balance Sheet Projections (USD)34

34 See detailed assumptions for financial analysis in Annex 4.1.
35 Total assets continue to accumulate in Years 4 – 10 due to retained

earnings.
36 Short term loans are taken at the beginning of the season, but

paid off before the end of the year.  There is no long term debt.

9.1.5.  Key Ratios

The Newco Fresh investment has a 4.5 year payback
(from cash flow).  The Internal Rate of Return (IRR)
on cash flow was calculated based on the 10 year
pro-forma financial projections presented above.  IRR
of 17 % reflects Newco Fresh’s moderate profitability
based on the underlying operating assumptions and
business strategy.

Table 23: Key Newco Fresh Financial Ratios

9.2.  Sensitivity Analyses

Analyses were made to determine the sensitivity of
the pro-forma financial projections to changes in three
key parameters:

• Increases in Raw Material Costs
• Decreases in Finished Product Selling Prices
• Increases in Operating Costs

The impact of these changes was evaluated in terms
of their effect on annual net income and on cash
flow from operations.

Additional rules were applied:

• In all sensitivity analyses only the indicated variable
was changed and all others were unchanged
(ceteris paribus).

• Each assumption tested is assumed to affect costs
or prices equally for all ten operating years.

The business strategy assumes that only products with
positive gross margins will be produced and that
storage capacity will be allocated among those
products based on available storage capacity and the
storage compatibility of the products.  This strategy
gives the business a flexibility of operation that
generally ensures profitability and adequate cash flow
in the face of deteriorations in business conditions.
When raw material costs increase or selling prices
decrease, reducing contribution margins, the product
mix can be adjusted (completely dropping less
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profitable products) and storage capacity reallocated
to the remaining products (in a continued effort to
achieve full storage facility utilization).

9.2.1. Sensitivity to Raw Material Cost
Increases

On average, at full capacity, raw materials (fresh,
unprocessed fruits and vegetables) account for 47 %
of the total cost of operation (this varies slightly for
each product depending on how it is stored).  The
price for any individual crop – particularly for fruits
– can easily vary 100% from year to year, but it is
highly unlikely that all crop prices would
simultaneously increase by such a degree in the same
season (and even less likely that such an increase would
persist for multiple years as is tested here).

This analysis demonstrates that Newco Fresh is robust
enough to withstand substantial increases in its raw
material costs and still remain profitable.  The company
could easily survive a 50 % increase in all of its raw
material costs in any one year.

Table 24: Impact of Multiyear Increases in All Raw
Material Costs on Newco Fresh Net Income

One of the biggest sources of risk for most agro-
processing businesses is a severe cash shortage
brought about by adverse business conditions.  Under
this business strategy, Newco Fresh can sustain a
positive cash flow from operations even in the face
of a 50 % increase in raw material costs.

Table 25: Impact of Multiyear Increases in All Raw Material
Costs on Newco Fresh Operating Cash Flow39

9.2.2.  Sensitivity to Finished Product
Selling Price Decreases

Even though the data collected for this business plan
suggest that the company will experience fairly strong
average gross margins of ~45 %, Newco Fresh is more
sensitive to changes in its export prices than it is to
changes in its raw material costs because of its high
fixed costs and overhead relative to its small volume.

The company would still break even with a 19 %
decrease is all product prices in any one year.

Table 26: Impact of Multiyear Decreases in All Finished
Product Selling Prices on Newco Fresh Net Income

37 Ceteris paribus, assumes all raw material prices increase the same
percentage over all years.

38 The percent change (over all years) required to bring net income
to zero in the given year

39 Assumes no change in short-term debt borrowing from Base Case
levels to finance higher cash flow deficits

40 Ceteris paribus, assumes all raw material prices increase the same
percentage for all years.

41 Ceteris paribus, assumes all product prices decrease the same
percentage for all years.

42 The percent change (over all years) required to bring net income
to zero in the given year

43 Assumes no change in short debt borrowing from Base Case
levels to finance higher cash flow deficits

44 Ceteris paribus, assumes all product prices decrease the same
percentage for all years.

Cash flow from operations remains positive in the
face of a >20% drop in product selling prices.

Table 27: Impact of Multiyear Decreases in All Finished
Product Selling Prices on Newco Fresh Cash Flow43

9.2.3.  Sensitivity to Operating Cost
Increases

Other operating costs (after COGS) account for about
21 % of total costs of production in Year 1.
Therefore, large increases in operating costs have an
impact on fundamental profitability.  At full capacity
Newco Fresh remains marginally profitable even with
a 75 % increase in operating costs.
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Table 28: Impact of Multiyear Increases in All Operating
Costs on Newco Fresh Net Income

45 Ceteris paribus, assumes all operating costs increase the same
percentage for all years.

46 The percent change (over all years) required to bring net income
to zero in the given year

47 Assumes no change in short-term debt borrowing from Base Case
levels to finance higher cash flow deficits

48 Ceteris paribus, assumes all operating costs increase the same
percentage for all years.

Newco Fresh will continue to have a positive operating
cash flow even with significant increases in operating
costs.

Table 29: Impact of Multiyear Increases in All Operating
Costs on Newco Fresh Cash Flow47

9.2.4.  Conclusions

There are many sources of risk in any business and
these sensitivity analyses do not assess all such possible
sources.  However, they do demonstrate the general
soundness of the proposed business strategy in the
face of the three most likely sources of risk: raw
material cost increase, selling price decreases, and
higher operating costs.

Testing the impact of increases in raw material costs
is equivalent to testing for the risk of bad crop years:
when a crop is short, its market price can be expected
to increase.  However, this is not entirely identical to
evaluating the risk of Newco Fresh’s failure to
implement an effective raw material procurement
program.  If the company is simply unable to procure
adequate quantities of raw material – at any price –
the facility will habitually operate at less than full
capacity and may not be profitable.  If the company
fails to procure good quality produce at competitive
prices, its gross margins will fall.

9.3.  Future Options

As discussed in Section 6, Investment Plan, Newco
Fresh has several options for developing its business.
By its fifth year of operation, Newco Fresh could have
accumulated sufficient cash reserves from retained
earnings to fully finance the construction of a second
identical facility (an investment of about $550,000).
This expansion might be built as early as Year 4 if
commercial long term financing is available (at say a
60/40 equity/debt ratio).
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10.  ANNEXES

Annex 1. Market Analysis

Annex 1.1: Russian Market

Typical Russian open-air market

Typical Russian wholesale market

Fresh Fruits and Vegetables on Display in Russian
wholesale market

Annex 1.2: Packaging

Photo from “Report on Marketing Research of the Apple Markets
in Russia, Ukraine and Belarus”, Prepared by Moldovan Export
Promotion Organization for Citizen’s Network for Foreign Affairs,
Chisinau, July 2002.  (Hereafter “MEPO Apple Report, 2002”)

Dutch Apples in Moscow
Apples are waxed and polished, with individual labels.
They are hand packed, 25 per layer on cardboard
separators, 4 layers per carton in a poly liner inside a
two piece cardboard fruit carton.

Italian Apples in Moscow
Golden Delicious variety, waxed and polished, showing
cardboard separators used to protect fruit in carton.

Photo from MEPO Apple Report, 2002
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Examples of Moldovan Fresh Apples as Shipped
to Russian Markets

• Inferior cartons – weak, poor material, too large,
unlabeled.

• Inferior fruit – ungraded (mixed sizes)
• No protection for fruit

Moldovan apples in Russia

Photo from MEPO Apple Report, 2002

Moldovan apples in Russian warehouse

Photo from MEPO Apple Report, 2002

Imported Grapes at Russian Wholesaler’s
Warehouse

• Note wooden crates with high risers on end to
provide protection to fruit when stacked.

• Each bunch is individual wrapped in a paper and
clear plastic envelope for protection and
attractive  presentation

Photo from “Report on Marketing Research of the Fruit Markets in
Russia, Romania, and Ukraine”, Prepared by Moldovan Export
Promotion Organization for Citizen’s Network for Foreign Affairs,
Chisinau, September 2002.  (Hereafter “MEPO Fruit Report, 2002”)

Moldovan Grapes at Russian Wholesale Market
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Imported Peaches

• Packed in 2 kg plastic net netting (red netting to
enhance fruit color) – labeled for retail display;
20 kg net, stackable (reinforced) cardboard
carton with 4 color graphics; easily palletized (4
cases per layer on Europallet)

• Packed in single layer on cushioned tray, in 5 kg
net stackable wooden crates, easily palletized (8
crates per layer on Europallet)

Examples of Vegetables in Sacks
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Annex 1.3: Potential Newco Fresh Customer List49

49 Information for this list taken partly from the “Report on Marketing Research of the Fruit Markets in Russia, Romania, and Ukraine”,
Prepared by Moldovan Export Promotion Organization for Citizen’s Network for Foreign Affairs, Chisinau, September 2002.  (Hereafter
“MEPO Fruit Report, 2002”)
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ANNEX 2. INVESTMENT PLAN AND ENGINEERING

Annex 2.1: Newco Fresh Capital Investment - Detailed Equipment and Construction
Budget
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Total panels &180 + &100 + insulation &50 x 2 = &
100,m2.
800 + 821 + 465 = 2.086 m2

IV. Panel floor R76.
30 x 29 = 870m2

V.  Accessories for panels’ mounting

VI.  Viniflex filling + insulating belt from fiber for
encapsulation 5 chambers CA

VII. Doors for 5 chambers CA 2x3H, robotized with
the window + 1 door 3 x 4H robotized, entrance in
warehouse

VIII.  Zinc frame of the warehouse +sections and ladder
for technical lobby +sewage accessories

IX.  Aggregate costs related to construction of the
foundation for the warehouse (the digging of the
hole 29 x 28 x1,1; digging, mounting of the
reinforcement and concreting of 24 cubes for piles,
reinforcement and concreting of the total surface of
the foundation 812m2x 0.7m = 570m3

X.  Frame mounting & panels & gates and chambers
encapsulation

XI.  5 refrigeration units bi-split type with the capacity
~15 Hp.(model TN-G2-KP1500-SBV2.consumption e/
e max.22,5 kWt/h, each

XII.  CA Equipment in optimal assembly (consumption
e/e average aggregate schedule for whole installation
about 7-11 kWt)

XIII. Mounting, tests and launching

Annex 2.2: Building Description and
Specifications50

The schematic drawing of refrigerated warehouse
with CA (Controlled Atmosphere), consisting of
• Four storage chambers (Nr.1, 2, 3, and 4) with

dimensions of 10,5 x 10 x 7,5 m (height), total
volume of 787,5 m3

• One chamber (Nr. 5) with dimensions of 7,5 x 6
x 4,5m (height), for rapid cooling of the products
and

• Room for grading and packing (Nr. 6) with
dimensions of 26,2 x 6 x 4,5m (height).

The warehouse is designed for storage and
preservation of apples (and other fruits and
vegetables) in CA conditions with a total capacity of
670 tons of apples (including about 40 tons in storage
chamber Nr. 5).

Refrigerator 29, 36 õ 26, 56 x 7, 5Í, made from
insulating panels 180 mm thickness on perimeter and
100 mm intermediary walls, with technical lobby on
the second level (located above the following: 6 m
refrigerator, where gates from four chambers 10,5 x
10 x 7,5 mH come out, chamber for rapid cooling
7,5 õ 6 õ 4,5 mÍ operational lobby for fruits sorting,
packaging and presale arranging where the board
boxes production line can be placed. The refrigerator
is designed for long-term preservation of apples (max.
670 tons or/and other fruits and vegetables) in CA
with general temperature conditions of -5oÑ to
+10oÑ.

Insulating blocks +mounting accessories and metallic
structure:

I.  Exterior walls &180
a) 27,48 x 8 x 2 = 440 m2.
b) 26,56 x 8 = 213 m2.
440m + 212m = 673 m2

II.  Floor, technical room &180
21,2 x 6 = 128 m2

Total blocks &180mm. - 800 m2

II.  Ceiling chambers, intermediary walls, lobbies from
panels &100,m2.
(21,2 x 8 x 2) + (10 x 8 x 4) + (6 x 5) + (26,2 x 5) = 821
m2

III.  Floor insulation 2 x 50 = 100 mm.
(10,5 x 10 x 4) + (7,5 x 6) = 465m2

50 Refers to Figure 10 – Indicative Plant Layout
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Annex 2.3: Plant Design – General View

View of similar building

Annex 2.4: Plant Design - Building Schematics
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Annex 2.5: Plant Design – Front View

Annex 2.6: Major Pieces of Processing Equipment - Refrigeration
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Annex 2.7: Major Pieces of Processing
Equipment – Control Panel

Annex 2.8: Major Pieces of Processing
Equipment – Apple Cleaning and Sorting
Line

Annex 2.9: Major Pieces of Processing
Equipment - Humidifier

Kristall HP produces such micronized water particles
that they remain suspended in the atmosphere even
at temperatures of 0°Ñ and -10°Ñ.  Micronisation
occurs without heating, obtaining an increase in the
hygrometric grade in refrigerated environments, up
to levels of 95% and over, avoiding the formation of
microdots and their falling onto the refrigerated
products.  Water atomization occurs at root
temperature bó use of a patented nebulizotion system
which allows the diameter of the particle to bå
selected, using a minimum amount of electrical
power. The apparatus is used with enormous success
in rooms containing apples, pears, kiwifruit and, of
course, vegetables.  Special applications include the
sanificotion of storage environments.

Different function possibilities:
- automatic, use of an external sensor (optional)
- continuous
- timed with external timer (optional)

Umidificatore Humidifier
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Annex 2.10: Major Pieces of Processing
Equipment – Catalytic Converter for
Removal of Ethylene and Volatile
Odorous Products

The SWINGTHERM -BS converters are used for storage
of horticultural products with high sensitivity to
ethylene (LECA).  SWINGTHERM converters màó be
used singularly (one for each cell) or centralized on
several cells, with the possibility of economically
maintaining the following ethylene concentrations:

- In cold store and ÑÀ stores for apples: <1-;-5 ððm;
- In cells for citrus fruits, pears and vegetables:
0,05-;- 0,1 ððm;
-  In cells for Kiwi: < 0,02 ððm

The SWINGTHERÌ-BS converters will also help you
to:
- Obtain the best prevention against undesired

ripening of fruit and vegetables (bananas, citrus
fruits) and against the physio-pathological effects
of ethylene (pears, vegetables, etc.)

- Maintain the level of spore and bacteria very low
due to the thermal-shock in the reactor.

- Avoid disturbing the thermal balance of the
refrigerated rooms.



222 Section E / Case Study 2

Annex 2.11: Major Pieces of Processing
Equipment – Carbon Dioxide Absorber

The DELTA GEM units have à new design and new
construction characteristics.  They may be used as
both single units (for 1 or 2 rooms) and in centralized
solutions as well (for several rooms).  The DELTA GEM
units, using special activated carbon filters, have the
great advantage of maintaining the carbon dioxide
concentration inside the room very linear and
constant, even at very low O

2
 levels (ULO). The DELTA

GEM absorbers operate with à new PLC programming
system, with which it is possible to connect the control
ðànel and be piloted bó the computer (GAC).  The

DELTA GEM uses pneumatic valves that do not require
ànó maintenance.  The DELTA GEM are provided with
on-board ÑO

2
 and O

2
 analyzers, which allows

continuous service on the rooms, automatically
analyzing the air and maintaining the pre-set points
fixed bó the operator, as in computerized control
systems.

NRS (Nitrogen Regeneration System) is à sophisticated
option to improve the application in HLO (Íóðår Low
Oxygen) conditions.
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Insulating Panels

Technical Parameters of the Insulating  Panels:
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Images of the Insulating Panels:

Insulating Doors:
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Annex 2.12: Pro Forma Offer #1 - for Major Equipment for Controlled Atmosphere Facility

Via R. Luxemburg, 55-20085 Locate di Triulzi
(Milano) – ITALY
Tel. +39.02.9048141 – Fax +39.02.9079112
E-mail: info@fruitcontrol.it
web: www.fruitcontrol.it

Data: 08/08/03

A : Romcorteh
e-mail : romcorteh2002@yahoo.com
ATT : Calin Iurie
DA : Luca Buglia

Subject: ref. n. 262C0559

In reply to your request and as a result of our recent
talks we would like to thank you and to present our
offer for purchase of a 5-cells controlled atmosphere
facility with the following standard parameters:

FRUIT
CONTROL
EQUIPMENTS S.r.l.

Nuovo indirizzo!
New address!

CA EQUIPEMENT - SOLUTION 1

N. 1 CARBONIC ANHYDRIDE ADSORBER OF
DELTA GEM 105 T2 SERIES

The main elements of this absorber are:
- Sheet iron container, perfectly gas-proof,

containing active carbons.
- A perfect gas-proof aspirator making the

atmosphere contained in the cell circulate
through active carbon at the adsorption stage
and the atmospheric air at the regeneration stage.

- Electronic programmer to automatically execute
the cycles of absorption and regeneration. This
programmer is invested with the patent system
which eliminates any possibility that atmosphere
air be introduced in the cell during the change
of phases and therefore the consequent positive
variation of oxygen concentration.

- Special valves with pneumatic servo-motor for
commutation of adsorption and regeneration
cycles.

- A device for programmed inlet of atmospheric
air into two cells: operating if the absorber is
piloted by an automatic analysis system.

- Electric control board added with the
programmer for periodic and automatic
application of implements on two cells.

The equipment is supplied with an automatic electric-
pneumatic commutation unit for application and
disconnection of the absorber on two cells alternatively.

TECHNICAL DATA:

a. dimensions: cm. 72x85x176
b. weight: Kg. 285
c. output: 75 kg CO

2
/24h at average concentration

of 3% of CO
2
 in cell.

d. power supply: three-phase line 380 V - 50 Hz.
e. compressed air supply: pressure 6 atm.,

connection with tube 6 x 8.
f. connections to the cells: both ways are ensured

by the P.V.C. tube Ш 100 mm

CONSUMPTION:

- electricity consumption: kW/h 1.1.

ACCESSORIES FOR DELTA GEM 105 T

The Delta Gem are mounted adjacently to each cell
and are connected to the same cells by P.V.C. tubes
of Ш 100 mm.
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To ensure passage of tubes through walls of cells there
are iron cable fragments equipped with frame.

N. 5 SIPHON SECURITY VALVES

These valves allow to reduce small positive and
negative variations of pressure (20ч25 mm. water
head) which can occur during the period of
conservation, within tolerable values for this structure,
depending on calibration values fixed by the Operator.
Calibration of the valve is done by changing the level
of anti-freeze liquid inside it.

N. 5 PRESSURE-GAUGES (MANOMETERS)

This manometer allows measuring the differential
pressure (expressed in millimeters of water head)
between the cell and the external environment.

The manometer is supplied already mounted on the
hydraulic security valve, connected to the cell by means
of a cable fragment with the diameter of 10 mm.

N. 1 MOTOCOMPRESSSOR UNIT FOR
COMPRESSED AIR

The compressor has a capacity of lt. 25 at 10 atm.
and is equipped with pressure switch (of minimum
and maximum), emergency switch for electric motor
and a manometer.

COMPRESSED AIR DISTRIBUTION LINE

The connection between pneumatic valves, electro-
pneumatic valves and the compressor is ensured by
calibrated semi-rigid rylsan tubes with the diameter
of 6 x 8 mm.

Junctions of these tube connections are ensured by
super rapid impermeable connections.

At the test phase the operational pressure is
controlled by a regulator equipped with a manometer.

To ensure good function of the equipment it is
necessary to lubricate it and provide it with dry air;
therefore it comes equipped with a filter with collector
of condensate and a lubricator with oil atomizer.

N. 5 COMPENSATION BAGS

Made of special light polyester fabric, gas-proof, the
volume of which is 5‰ of the volume of the cell,
meant to reduce as much as possible any variations
of pressure, either positive or negative, which can be
revealed inside the same cells.

The bag is usually mounted above the cell and is
connected to it via a hose of appropriate section.

N° 5 WATER ATOMIZER OF KRISTALL ® 2000
SERIES

The water atomizer, Kristall ® 2000 series, produces
such micronized water particles that they remain
suspended in the atmosphere even at temperatures
of 0°C –2°C.

Micronization occurs without heating, obtaining an
increase in the hygrometric grade in refrigerated
environments, up to levels of 95% and over, avoiding
the formation of macro drops and their falling onto
the refrigerated products.

Water atomization occurs by use of high frequency
vibrating elements consuming a minimum amount
of electrical energy at room temperature.

This factor reducing to minimum the thermal gap
between the atomized water and temperature of
environment eliminates the danger of condensate
with subsequent formation of water veil on products.

The model is equipped with centrifugal ventilator for
diffusion of atomized water in the environment.

All these systems are made for PVC. This solution makes
the implement resistible in environments with relative
humidity of 100% and besides facilitates installation
owing to light weight of materials and to the
mechanical and electrical system of cable connections.

The implement is supplied with the electric control
board to be placed outside the cell or on entresol or at
the human height at the side of the door. The board
is supplied with LEDs, protection fuses and coaxial cable
for interconnection (10 mt) (via stannic plugs of military
derivation) with the systems placed inside the cell.

Available are two models, which are different just by
the number of crystals inside: 2 in Kristall 1000,  4 in
Kristall 2000.

The atomization capacity of Kristall 1000 is >1 l/h,
while that of Kristall 2000 is of >2 l/h. Should the
model 1000 be purchased and should there be a
necessity to increase the humidifier capacity, it is
possible to add 2 Kristall cards to shift from Kristall
1000 to 2000. It is a serial board equipped for 4 cards.

The board, owing to a special electronic device, allows
checking the state of the humidifier showing all the
functional information.
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The following types of functions are possible:
· automatic,  via a contact with external probe and

with thermostat in cell
· continuous
· timed

Also available in this series is a clamp to attach external
probe and one for eventual connection of electric
valve (24V, normally closed) on the line of water supply,
in case the user decides not to work with the
continuous flow.

Specifications
a) dimensions of the humidifier:

width: 500 mm.
depth: 220 mm.
height: 480 mm.

b) dimensions of the board:
width: 500 mm.
depth: 220 mm.
height: 480 mm.

c)   total weight: Kg. 14

d)   installed power: 300 Watt

e)   duration of crystals: average 7000 hours

N. GAC 3000 SUBSTATION FOR AUTOMATIC
ANALYSIS OF GAS CO

2
 AND O

2 –
 TOUCH SCREEN

SOLUTION -

The substation consists of a rack holder with
appropriate dimensions, which assembles:

NEW’ 2003

1 CO
2
GAS ANALYZER

The sample of gas to be analyzed comes in via the
analyzing cell of the device which is placed between
the source of infrared rays and the detector (sensor).

Specifications:
Precision ( linearity ) : ±0.2% scale division
Measurement field: 0÷15% CO

2

Exit signal: 0÷100 mVcc. (isolated from mass)

1 O
2
GAS ANALYZER

Measurement of percentage of oxygen present in the
sample of air is taken by using one electro-chemical cell.

Inside the cell, diffusion on air cathode is performed
by a special diffuser, in which the oxygen is reduced
to ions.

During transformation of the air cathode, the metallic
anode is oxidized generating an electric signal
proportional to the concentration of the analyzed
oxygen.

Specifications:
Precision ( linearity ): ± 0.1% scale division
Measurement field: 0ч25%
Exit signal: 0ч100 mVcc. (isolated from mass)

N. 1 ELECTRONIC DEVICE FOR AUTOMATIC
CONTROL, ANALYSIS AND MANAGEMENT OF CA
IMPLEMENT

consisting of an electronic Compact inserted in the
substation with the analyzers.

The system is a serial design to allow management of
up to 19 cells.

The implement allows cyclic application of analyzers
on the cells by opening the electric valve related to
the analyzed cell for a regulated term, cell by cell,
depending on the distance.

The signals coming from two analyzers are visualized
on touch-screen and can be printed using an external
printer (optional).

Depending on the values of the pre-fixed set-points
(either of O

2
 or CO

2
), the implement ensures

automatic operation of the absorbers of CO
2
 and

automatic inlet of atmospheric air, for an eventual
reintegration of oxygen in the cells.

SPECIFICATION

Dimensions:
760 h x 600 la x370 mm

PLC ABB
Serial Interface RS 232 to ensure printer connection
Touch-screen b/n of 6’’ to establish fixed parameters
and to visualize analog quantities measured in time.

Possibility of a modular insertion of Input/
Output schemes for analysis of carbonic anhydride
and of oxygen in modules with 8 channels, besides
the 19 basic cells.

Insertion (optional) of additional modules, for
reading the analog quantities ( temp., UR, ecc ).

ELECTRIC DATA
Power supply: 220V ca +/- 10%
Temperature of operation: 2ч40 °C.
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1 MEMBRANE PUMP to sample gas from cells
1 FILTER

1 COLLECTOR provided with 1 electric valve per cell.

1 ELECTRIC VALVE for inlet of sample gas for
calibration of scale division of the carbonic anhydride
analyzer.

1 ELECTRIC VALVE to sample atmospheric air for
calibration of scale division of the oxygen analyzer

1 ELECTRIC VALVE for inlet of sample gas for zero
calibration of the two analyzers.

CALIBRATION KIT ( OPTIONAL ): CONSISTS OF:
N. 1 CYLINDER N2 is completed with a reducer for
calibration of scale division of the carbonic anhydride
analyzer.

N. 1 CYLINDER a mixture N2/CO2 completed with a
reducer for zero calibration of the two analyzers.

All the above implements come in mounted on a
substation with appropriate dimensions, to be
installed in machinery hall, preferably in a place where
the temperature does not undergo unexpected and
frequent variations, and therefore never goes below
zero.

Tubes of 6x8 diameter
joining the cells with the analytical implements.

PRICE Euro 47,405.00

CA IMPLEMENT – SOLUTION 2

N. 1 CARBONIC ANHYDRIDE GAS ADSORBER OF
DELTA GEM 105 T2TFA SERIES

This special unit offers a continuous service on CO
2

and O
2
, maintaining the values on pre-determined

set-points, like in the computer control system.

The absorber mainly consists of:
- Sheet iron container, perfectly gas-proof,

containing active carbon.
- A perfect gas-proof aspirator making the

atmosphere contained in the cell circulate
through active carbon at the adsorption stage
and the atmospheric air at the regeneration stage.

- Electronic programmer to automatically execute
the cycles of absorption and regeneration. This
programmer is invested with the patent system
which eliminates any possibility that atmosphere
air be introduced in the cell during the change
of phases and therefore the consequent positive
variation of oxygen concentration.

- Special valves with pneumatic servo-motor for
commutation of adsorption and regeneration
cycles.

- A device for programmed inlet of atmospheric
air into two cells: operating if the absorber is
piloted by an automatic analysis system.

- Electric control board added with the
programmer for periodic and automatic
application of the implement on two cells.

- The board contains:
- electronic sensor O

2
 with an automatic device

for set-point
- electronic sensor CO

2
 with an automatic device

for set-point.

The equipment is supplied with an automatic electric-
pneumatic commutation unit for application and
disconnection of the absorber on the two cells
alternatively.

TECHNICAL DATA:

a. dimensions: cm. 72x85x176
b. weight: Kg. 285
c. output: 75 kg CO

2
/24h at average concentration

of 3% of CO
2
 in cell.

d. power supply: three-phase line 380 V - 50 Hz.
e. compressed air supply: pressure 6 atm., joint with

tube 6 x 8.
f. connections to the cells: both ways are ensured

by the P.V.C. tube Ш 100 mm
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CONSUMPTION:

- electricity consumption: kW/h 1,1.

N. 1 CARBONIC ANHYDRIDE GAS ADSORBER OF
GEM 105 T3TFA SERIES

This special unit allows continuous service on CO
2
 and

O
2
 maintaining the values on pre-determined set-

point, like in the computerized control systems.

The absorber mainly consists of:
- Sheet iron container, perfectly gas-proof,

containing active carbons.
- A perfect gas-proof aspirator making the

atmosphere contained in the cell circulate
through active carbon at the adsorption stage
and the atmospheric air at the regeneration stage.

- Electronic programmer to automatically execute
the cycles of absorption and regeneration. This
programmer is invested with the patent system
which eliminates any possibility that atmosphere
air be introduced in the cell during the change
of phases and therefore the consequent positive
variation of oxygen concentration.

- Special valves with pneumatic servo-motor for
commutation of adsorption and regeneration cycles.

- A device for programmed inlet of atmospheric
air into three cells: operating if the absorber is
piloted by an automatic analysis system.

- Electric control board added with the
programmer for periodic and automatic
application of the implement on the three cells.

- The board contains:
- electronic sensor O

2
 with an automatic device

for set-point
- electronic sensor CO

2
 with an automatic device

for set-point.

The equipment is supplied with an automatic electric-
pneumatic commutation unit for application and
disconnection of the absorber on the three cells
alternatively.

TECHNICAL DATA:

a. dimensions: cm. 72x85x176
b. weight: Kg. 285
c. output: 75 kg CO

2
/24h at the average

concentration of 3% of CO
2
 in the cell.

d. electricity supply: three-phase line 380 V - 50 Hz.
e. compressed air supply: pressure 6 atm.,

connection with tube 6 x 8.
f. connections to the cells: both ways are ensured

by the P.V.C. tube Ш 100 mm.

CONSUMPTION:

- electricity consumption: kW/h 1,1.

ACCESSORIES FOR DELTA GEM 105 T

N. 5 SIPHON SECURITY VALVES

N. 5 MANOMETERS

N. 1 MOTOCOMPRESSION UNIT FOR
COMPRESSED AIR

COMPRESSED AIR DISTRIBUTION LINE

N. 5 COMPENSATION BAGS

N. 5 KRISTALL 2000

PRICE Euro 43,818.00
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- maximum rigidity and consequent reliability
- increased output and reduced costs of exercise

owing to the system of electronic regulation
- noise level below the international and national

standards.

Oil circuit is equipped with 2 oil-extracting filters of
high efficiency which allow obtaining a low discharge
of oil in air.

The pressure and the capacity are regulated
automatically by electric circuit.

Technical specification of the compressor:

- Maximum effective pressure of exercise: 13 bar
- Installed power: cca 11 kW

FIGHTER ASSEMBLAGE MATERIALS

with relevant connections with the cells ensured by
P.V.C. tubes of appropriate diameter, in by pass with
the tubes of the absorbers.

Each cell is provided with:
- n. 1 valve for insertion of the cell on the supply

circuit of the generator
- n. 1 valve for discharge of overpressure which is

created in the cell while it switches to gas regime.

PRICE Euro 24,030.00

NITROGENE GENERATOR – OPTION

N. 1 FIGHTER 300: SEPARATOR OF
ATMOSPHERIC AIR ELEMENTS EMPLOYING
FIBER CABLE MODULES, PRISM ® SEPARATORS
BY AIR PRODUCTS

The system is designed to ultimately resolve, employing
advanced technologies, the problem of rapid pull-
down in controlled atmosphere cells (RAPID CA) due
to U.L.O. formulae and reduce formation of CO

2
 to

none during the phase of switching to a regime.

The implement consists of one or more modules with
pre-assembled fiber cable membranes.

The modules are set in a case with appropriate
dimensions, in which occurs separation of oxygen
from nitrogen by filtering effect, under the action of
maximum pressure of 13 Bar generated by the air
compressor as specified below.

Dimensions:
- length cm 58
- width cm 90
- height cm 200
- weight Kg 228

Operational specifications:

The system functions at the maximum pressure of 13
Bar and at environment temperature with the
following capacities:

Nitrogen mc/h 28 with purity of 97%
Carbonic anhydride 0.0 %
Carbon oxide 0.0 p.p.m.
Nitrogen oxide 0.0 p.p.m.

The purity of nitrogen can be regulated by changing
minimum levels of oxygen coming into the cells.

The implement, obviously, does not need fuel and is
fed only by atmospheric air which is divided into two
components – nitrogen and oxygen.

The implement is equipped with the electric control
board.

N. 1 AIR COMPRESSION SUBSTATION –
AUTOMATIC, NOISELESS, AIR COOLED, WITH
ELECTRIC CONTROL AND MANAGEMENT

The air stations have been designed and built
following the most advanced technologies in the field.
They guarantee:
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TECHNICAL ASSISTANCE

We ensure assistance of one of our technical experts
at installation of the equipment during 6 days at the
rate of 400 Euro per day (except the trip, meals
and accommodation cost)

**** COMMERCIAL TERMS ****

VAT: your concern – it shall be calculated upon
presentation of the invoice

DELIVERY: f. co our offices

SHIPMENT: within 50 days from receipt of the letter
of credit

PAYMENT: letter of credit confirmed by our bank
for the whole import of the implements

EXCEPTIONS:
Transport & insurance

Electric implement to our staff and from our staff to
the users

Assemblage of the equipment

Hydraulic plant ensuring connection to the humidifiers
and discharge from the same (10÷15 l/h continuous
for each implement)

Hermetic impermeable doors

All duties including customs

Return ticket of our Technical expert

Meals and accommodation rates of our Technical
expert

DURATION OF OFFER: 60 days.

CELL IMPERMEABILITY

MATERIALS TO ENSURE IMPERMEABILITY OF
THE JOINTS AND GAS-PROOF QUALITY OF THE
CELLS

We provide a necessary supply of acrylic resins and
glass fiber coating to cover joints between the panels
and joints between the panels/floor, 60gr/sq.m.
The provided resin “Vinilflex “ will be applied in ratio
of 1.3 Kg/m2 to cover the joints between the panels.

PRICE Euro 3,208
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FRUIT CONTROL EQUIPMENTS
C.a. Calin Iurie

Preliminary estimate for Tamara

N. 1 CELL OF 200 M3

N. 1 DOSAGE AND LIQUID SO
2
 GAS EVAPORATION

IMPLEMENT

The system consists of:
- measuring device of the quantity of sulfurous

anhydride in liquid state, stainless steel with an
indicator of level calibrated in grams (with scale
division gr. 5.000).

- evaporator with a copper coil inserted in a steel
water container heated by resistance - kW 2.

- a thermostat to regulate temperature of water.
- electric control board.

The implement is placed near the cell and connected
to it by means of a natural rubber tube.

Each cell is supplied with a special stopcock to be
placed in the lower part of the same near the door.

N. 1 DEPURATOR OF SO
2
 GAS

The depurator consists of a cylindrical body filled with
Raschig rings.

A centrifugal aspirator located at the basement
ensures closed circulation of air in the cell upstream
the water flow which comes in on top of the
depurator.

The depurator is completed with:
- electric control board for time management of

the depurator
- electric valve to stop water
- flow meter to control water supply

TECHNICAL DATA:
a) dimensions: length mm. 1.600 – width mm. 840

– height mm. 4.700
b) weight: Kg. 1.800
c) electricity supply: three-phase line 380 V - 50 Hz
d) connections to the cells: both ways are ensured

by the P.V.C. tube Ø 100 mm.

CONSUMPTION:
- electricity: kW/h 0,8
- water: 4000 l/h

Annex 2.13: Pro Forma Offer #1 - for Major Equipment for Controlled Atmosphere Facility

SUPPLIED ASSEMBLAGE MATERIALS

We include the relevant connection tubes to the cells
realized in P.V.C. Ш 100 mm.

To ensure passage of tubes through the walls of the
cells there are steel cable fragments equipped with
gas-proof frame.

Each cell is ensured with:
- 2 valves for insertion of the cell into the

depuration circuit.

1 SO
2
GAS ANALYZER

The analyzer consists of a force pump provided with
sockets for sensor ampoules.

The implement allows measuring concentration of
SO

2
gas in air even in ratio of some parts/millions.

The analyzer is supplied with a case of sensor ampoules
special for SO

2
 gas and a robust metallic container.

1 VENTILATOR FOR EXTRACTION OF AIR FROM CELL

1 KRISTALL HP ( to be installed only after sulfurization).

The new humidifier Kristall HP is an innovated
implement that is able to produce such micronized
water particles that they remain suspended in the
atmosphere even at temperatures of 0°C and –1°C.

Micronization occurs without heating, obtaining an
increase in the hygrometric grade in refrigerated
environments, up to levels of 95% and over, avoiding
the formation of macro drops and their falling onto
the refrigerated products.

Water atomization occurs by use of patent
atomization system that allows selecting the diameter
of particles using a minimum amount of electrical
energy at room temperature.

The implement is used with great success in cells
containing apples, pears, kiwi and, obviously, for
vegetables.

Special applications are used for sanitation of
conservation environments.
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Technical data:
Dimensions: cm 45 x cm 23 x cm 40 (h)
Weight: kg 15
Power: 0.25 kw
Atomizated water: 1 lt/h
Electric connections: V 220/Hz 50-60

**** COMMERCIAL TERMS ****

PRICE Euro 9,998.00

DELIVERY: f. co our offices

SHIPMENT: 40 days upon receipt of the order

PAYMENT : letter of credit

EXCEPTIONS:
- Transport and insurance
- Electric implement with our staff and from our

staff to the users
- Installation of equipment

DURATION OF OFFER: 60 days
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Annex 2.14: Possible Suppliers of Equipment, Machinery and Construction Materials
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Annex 2.15: Potential Contractors for Plant Construction and Erection

Note: Intexnauca SA is able to execute all of the above mentioned works.
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Annex 2.16: Engineering Summary

The Name of the Module: “Fresh Fruits and
Vegetables Stored in CA”

Subtopic: Engineering and Technological estimates
of the module

The main scope of this work is to implement a module
for the initiation of the business based on the trade
of fruits and vegetables preserved in the refrigerator
equipped with CA. This business involves the following
stages:

1. Collection and pre-grading in the field
2. Transportation to the warehouse
3. Cooling of the products
4. Storing in the refrigeration chambers
5. Creation of the CA environment in the chambers

for long term storage
6. Sorting and packing in boxes.

It is assumed that for the initiation and development
of the given business it is required:

1.  To build refrigerating, industrial and auxiliary
rooms from easily assembled elements
(structure of iron and concrete - basement, wall,
ceiling and roofing panels).

The total cost of this works is approximately $195
thousand American dollars.

For this project five refrigerating chambers connected
to the central control panel are suggested: four for
general usage and one for grapes storage. It is
necessary to equip each chamber with: TN freezing
aggregate (the temperature provided ranges
between -5oC and +10oC)  and the air humidifier.

The chamber designed for grapes storage besides the
CA equipment needs to be equipped with special
machinery that will permit to make sulphatization
periodically. That is done in order to avoid the growth
of molds (Botrys cineria).

The total cost of this is approximately $173,000 US
dollars.

1. To equip industrial rooms with basic and auxiliary
equipment designed for:
- Reception and weighing of incoming raw

material (automobile and portable scales,
reception bunkers and conveyors);

2.  To equip and to outfit the basic and auxiliary
rooms and a room for the personnel with the

necessary equipment and inventory (hand-
operated and hydraulic carriages, dressings-
rooms, toilets, showers, tables, chairs, means of
communication, office supplies, etc.);

3. To complete the object with transport
mechanisms and equipment (electric cars and
suppressors), and also containers - wooden and/
or plastic, wooden trays, both metal cartridges
and corrosion-proof / plastic trays / baskets;

7. To supply the object with fire-fighting means
(capacity / reservoir with water and fire-
prevention stock: - firemen hydrants, fire
extinguishers, boxes with sand, pole hook).

The cost required for points 2, 3, 4, 5, 6 and 7  is
approximately $9,000 US dollars.

8. To provide construction of warm - steam mini-
boiler-room for both steam production and
heating production and auxiliary rooms or to
apply steam generator to ensure heating of the
room by independent heating and water heating
equipment.

9. To provide the construction of the access roads
(white-road) and to ensure the connection to the
separate electric line- electric transformer (200-
400 kWt)

The cost required for points 6 and 7 is approximately
$16,000 US dollars.

The construction of this module in terms of time,
taking into account that some of the equipment
needs to be imported, is estimated to be
approximately 6 months starting from the opening
of the financing as it is presented in the following
table:
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Taking into consideration that these works can be completed simultaneously the overall duration is estimated
at eight months as it is presented in the following chart:

As a result of the elaboration of this project the
following technological scheme is suggested:

1. Preparation of raw material.
2. Fruits or vegetables are collected, sorted and

graded in the field.
3. Transportation to the warehouse for storage in

the freezing chamber.
4. Creation of the controlled atmosphere required

for long-term storage. This is achieved within 2-
3 days.

5. Packing into the boxes and transportation to the
customer.

As a result of the utilization of the main and auxiliary
production equipment according to the technology
it is possible to obtain fresh fruits and vegetables:

For packaging final products the following is
suggested:
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The raw material used in the process has to correspond to the following criteria.

1. Not overmatured berries are picked for long-term storage
2. For  round fruits such as: apples, tomatoes, peaches, round plums, small melons it is recommended to

use special mechanized lines for sorting and grading
3. It is necessary to cool the products as soon as possible preferably within 6-8 hours after harvesting.

The specific requirements to the raw material, the storage terms and the storage conditions  are presented
in the table below:

Note: the storage terms are average and are for superior quality European fruits that passed special
laboratory tests.

The storage terms basically depend on the quality of the stored product and its mineral content.

For example some trade companies in Europe managed to store red currant for four months or green
bananas for three months.
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Annex 2.17: Technological Process - General

1) Fruits or vegetables are harvested in optimal time
when they reach the optimal organoleptic
parameters of ripeness (hardness, color, necessary
sugar concentration, specified acidity level. etc.).

2) Alongside the harvest, the processing at the place
of harvest occurs, the preliminary sorting by size
- apples – in wooden or plastic bins of 250-

280 kg each, or boxes of 25-30 kg.
- grapes –in wooden or cardboard euro-boxes

of 7 kg
- vegetables – (tomatoes, cucumbers, sweet

peppers, bell peppers, eggplants) – in
wooden/plastic/cardboard  euro-boxes of
10-12 kg each.

- squash, corn - in wooden/plastic bins of
100-180 kg

- cabbage – in nylon nets of 25-35 kg.
- root vegetables   - in plastic boxes or middle-

size containers of 35-50 kg each.

3) If it is impossible to run the preliminary quick
cooling operation of harvested products right in
the field, they are rapidly transported to the
storage place by preliminary smoothed roads.

4) Samples of the lots of products are taken for
laboratory analyses and measuring, sticking labels,
indicating weight and product name, date and
time of harvest, coordinates of harvest place and
the producer.

5) Rapid cooling within 2-3 hours in low-volume
freezing room equipped with a powerful freezing
unit bringing the product temperature in the
middle of the package down to +5° to +7° C.

6) Transporting and placing the products in
preliminarily cooled (up to +2° to +4°C)
refrigeration rooms with CA (day load of the
freezing room –not more than 25-30% of the
room volume) taking into account the varieties
and sorts.

7) When loading finishes – the closing of freezing
room doors will allow the temperature inside the
freezing room to be brought to standard storage
temperature, corresponding to each product in
possible optimal time (2-3 days), for example –
for apples – 3-4° C, for grapes – 0+1 C.

8) Producing and filling hermetically closed freezing
rooms with nitrogen (N), with a 97-99% purity,
bringing oxygen concentration in the rooms up

to 5-7% within 2-4 days using CA equipment
(in the atmosphere, the concentration of oxygen
is 21%, nitrogen – 78%).

9) Turning on the automatic system SA (GAC 300)
for producing (air humidifiers  Kristal HP),
following (gas analysators for O

2
 and CO

2
) and

supporting (absorbers of CO
2
 – Delta GEM)

specified parameters for the longer-term storage
of agricultural products (temperature + humidity
85+/-5%, O

2
 concentration -1,1-2,5%, CO

2
 –

0,5-3%).

10) For the refrigerated storage room for grapes,
besides observance of compulsory parameters for
longer-term storage (temperature 0-+1°C,
humidity 90%), it is necessary to use sulfur
generators, at least 3-4 times per month.

11) Supervision through door hatch-window of the
stored products condition  (painting, filling) and
regular taking trial lot of stored products for
laboratory analyses from boxes purposely placed
near the hatch throughout the entire period of
storage.

12) When the time for selling stored products and
opening of storage-rooms comes, the CA system
is turned off and unloading of products is run in
maximum shorter time (1-1,5 weeks), because it
must be taken into account that the products
stored in CA can be in inhibited state within one
more month from the moment the action of CA
stopped.
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Distribution of Cold in the storage Chambers

The characteristics of the evaporators are extremely
important in C.A. chamber, in particular when U.L.O.
formulae are to be realized.  When utilizing C.A. cells
with an elevated refigeration capacity (20-30 % daily),
an advantage in the refrigeration time of the product
is obtained, but also an excess of negative kilocalories
during the successive period of maintenance. The
excess of power together with the high number of
air recirculations that can reach 30-50/hour,
determines a rapid variation of the cell pressure due
to the volumetric reduction of air for the thermal
effect.

The result in practical terms is represented by the high
oxygen level obtained in the cell. The problem of
depressions in the cell are well known to all, even
though the mechanism is clear for few and so even
having a gas tight cell the level of oxygen required -
about 1,5 - 2 % is not reached. When a depression
occurs in the cell, air containing 21% of oxygen is
drawn in from outside to compensate the depression;
however this air is in excess with respect to the volume
of the cell in thermal stability, therefore it will sooner
or later be discharged outside but with an oxygen
level lower than the ambient because the drawn air
has been mixed in the meantime with that of the cell
where the oxygen was already stabilized at around
3%. The frequency of the depressions determines the
condition, more or less bad, of oxygen in the cell.

The installation of compensation lungs outside the
cells is the method used for limiting the depressions.
These lungs are air-tight plastic “sacks”, inflated and
then suspended above the cell and connected by
means of a PVC pipe.   The volume of the lungs should
reach at least 2-3 % of that of the cell, so that this
solution may be used when the pressure variations in
the cell do not exceed 10-15 mm water column, or
however to compensate 10-15 mm of pressure,
otherwise their dimensions exceed that of the normally
exiguous space available for their positioning.

The ideal refrigeration plant for C.A. cells that remain
hermetically sealed for periods from 3 to 8 months,
must correspond to the following requirements:
- bland air movement by the electric blow-fans of

the cooler (15-20 cles/hour max);
- Delta T (2°C) must be present so as to limit,

together with the aforementioned point, the
“vacuum” caused by the variation in pressure of
the air volume at different temperatures.

Another aspect indirectly connected to the Delta T
and important for successful storage is the problem

Annex 2.18: Technological Process –
Controlled Atmosphere Technology

An excellent result in fruit conservation in controlled
atmosphere, adopting for example U.L.O. conditions
(low oxygen atmosphere) is obtained not only by using
the best in C.A. technological equipment, but with a
combination of positive factors. In this paper the
problems inherent to the construction of C.A. cold
stores facilities will not be considered, but it is
important to remember the three most important
factors for the realizations of highly efficient controlled
atmosphere cold storage:

- gas tightness of the cold-stores
- distribution of cold in the chambers
- controlled atmosphere plant

Gas Tightness of the Cold Stores
Perfect gas tightness of the cold-stores is the first
condition necessary to achieve modified or controlled
atmosphere. In particular, the structural characteristics
of the walls, floors and the doors of the chambers are
essential so as to obtain opportune gas tightness.  In
the last ten years we have passed from empirical systems
of impermeabilisation by sticking aluminum sheets onto
the cold side (inside) of the chamber, to more costly but
certainly more valid methods such as iron sheeting
soldered on the outside of the storage room so as to
form a shell.  The most recent applications of various
formulae use polyester and eposodical resins applied to
the inside. The above mentioned method is valid for
those cold-stores realized with the traditional method
(brickwork and thermal insulation) as well as those made
from sandwich-type prefabricated paneling (in this case
the joints are coated first and then a second coat is
applied to the whole surface of the panels).

To be able to give a valuation of the gas tightness in
C.A. the “Marcellin test” was frequently used thanks
to the simplicity and rapidness of its execution. The
test used today takes into consideration the C.A.
formulae such as U.L.O. The test consists in putting
an empty chamber in pressure at external ambient
temperature from which air is taken, by using a
ventilator to bring the pressure of the chamber up
to a more or less elevated level, depending on the
structure of the cell. The interpolation between the
values of the ratio of end pressure with initial pressure
and the time considered permits us to establish which
type of controlled atmosphere may be achieved.

The test elaborated by us is very restrictive so as to
obtain the various indicated formulae, keeping in mind
the typical flexibility of the sandwich panels now used
and which are normally 100 - 120 mm. thick.
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of relative humidity. It is useless to create the C.A.
desired, which should ensure the highest qualitative
results, if the ideal thermo-hygrometric conditions do
not exist, so as to avoid weight loss of about 5-7% at
times with a consequent diminution of the quality of
the stored product.

Controlled Atmosphere Plant - CO
2
 Gas Absorbers

Let us remember that in the beginning controlled
atmosphere was put into practice through the Kidd
and West studies with an ambient atmosphere in
which fruit was stored. With this system, Nitrogen
constituted 80% of the the atmosphere with a
presence of 10-11% of CO

2
 and 10-11% of oxygen

in volume, which is accepted as being very
advantageous for the results obtained; these
atmospheres are formed naturally following
respiration of the fruit in an hermetic ambient with
gaseous exchanges or modest gaseous exchanges
with the outer ambient.

The use of confined atmosphere evidenced the fact
that massive concentrations of CO

2
 bring about

irreversible physiological changes, often with
disastrous results for many varieties. Further studies
demonstrated that, although CO

2
 has the positive

result of slowing down the respiratory rate, the
scarcity of oxygen was above all the biggest factor of
the results.  Therefore research has been steered
towards finding a way of reducing, and in some cases
eliminating, the CO

2
 continuously emitted by stored

fruit even in latent conditions.

CO
2
 gas can be eliminted through chemical

absorption, using calcium hydrate in contact with the
atmosphere surrounding the fruit, and afterwards
using other semi-regenerable chemical composites
that absorb CO

2
 gas (potassium carbonate) and

completely regenerable composites (triethylamine -
dietanolamine etc.).  Absorption equipment is more
or less valid and more or less economical. Towards
the end of the 60’s, given the diffusion of controlled
atmosphere, it became necessary to simplify the
problem, resorting to physical absorption of CO

2
, with

special materials of which a particular type of active
charcoals, which have the peculiarity of fixing the CO

2

molecule and freeing it when it is enveloped by
atmospheric air, even at ambient temperature.

The principle positive characteristics of these CO
2

absorbers are that they are simple of construction
and function and that they consume relatively low
amounts of electricity. This type of absorber works
automatically; that is, the absorption and
regeneration phases of the active charcoals are
automatic. Following criteria already adopted for the

chemical absorption depurators, given the capacity
of physical absorption machinery on the market, we
have continued to run the road towards centrali-
zation. In effect, the centralization of the CO

2

absorption plant requires:
• installation of the connecting pipes from the

chambers to the absorbers;
• centralization of the machinery room - with

relative tightness of the joints so as to avoid
gaseous exchanges with the outside; insertion in
the interception valve circuit for the inclusion or
exclusion of the different cells;

• continual improvement of control panels.

For this reason this type of plant engineering with
centralized depurators was abandoned to return to
concept whereby each cell is served by a single
absorber. For this purpose, during the last ten years,
we have projected and realized absorbers of medium
capacity suitable for serving chambers with a
maximum unitary capacity of 500 t. The advantages
of having absorbers on every chamber, rather than a
centralized plant are:

• elimination of all connecting piping from several
cells to the centralized absorbers;

• elimination of all types of electro-valves placed
on the distributor commutators;

• elimination of all the complicated electrical circuit
for the controls.

Storage of Fruits on System “ÑA” and “ULO”
The fruits continue “to live” and to develop and after
harvesting until they become overripe. This
maintenance of “life” needs  plenty of energy, which
the fruits receive from of use of the reserves, saved
during growth. During storage, the fruit continues
to breathe, and the manufacture of carbohydrates
stops. To slow the process of disintegration of
carbohydrates (sugar) fruits need to be cooled and
stored respecting specific conditions selected for each
grade. For optimal preservation of the fruits the
following is necessary:

1. Creation and maintenance of the optimal tempe-
rature and humidity environment

2. Creation and maintenance of optimal con-
centration of oxygen

3. Creation and maintenance of optimal con-
centration of carbonic gas

Optimal Temperature and Humidity Environment
Fruits lose weight not only as a result of their
“breathing”, but also as a result of the evaporation
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of water. To reduce the loss of weight in fruits during
their storage at a minimum, it is necessary to cool
them as soon as possible after harvesting and to
support a high degree of humidity in the chamber.
The cooling installations should be able to very quickly
cool fruits. The fans are located within the chamber
for the optimal (uniform) distribution of the cold from
the refrigeration machinery to the fruit.

Optimal Concentration of O
2
 in the Chamber

ULO = Ultra Low Oxygen means ultra low
concentration of oxygen (1.5 % and below) in storage
chambers. This very low content of oxygen has two
basic advantages:

1. The process of breathing of fruits slows quickly,
promoting the preservation of a significant part
of the energy contained in fruits after harvesting;

2. It protects fruits from the influence of oxygen
(oxidation) on the appearance of the fruit (loss
of color, deformation etc.).

The minimum allowable concentration of oxygen can
be easily found by a method based on the reduction
of the concentration up to the moment when
ethanol begins to form (C

2
H

5
OH). If the process of

ethanol formation is traced early, then it will be very
simple to stop the process by increasing the
concentration O

2
 by a tenth of a percent. Thus you

receive and minimally admitted concentration of O
2

for the given grade.

The hermetically sealed room is the basic condition
for maintenance of the optimal (low) concentration
of O

2
.

Check of the chamber for air-tightness.
There is a simple way for checking air-tightness. After
the chamber is hermetically sealed inside it the
pressure will reach + / - 15 mm and should be checked
in one hour. If the pressure in the chamber has
decreased less than on half initial, the chamber is
suitable for storage according to ULO system. In order
to carry out this procedure it is convenient to have a
micro manometer in each chamber.

A natural decrease of Î
2
 results from the breathing

of the fruit in the chamber and absorbs approximately
1 % Î

2
 per day.  Approximately 20 days are required

to reach the required concentration. This period will
cost the fruit energy and effort. Therefore it is more
expedient to reduce the oxygen concentration
through nitrogen. Usually it is enough to quit
concentration Î

2
 up to 5 %, the fruits at this stage

are so active, that during couple of days the necessary
ULO-concentration is reached (achieved).

For nitrogen consumption saving it to connect various
chambers by special system of valves (manually-
operated) and PVH-pipelines that allow distributing
(allocate) nitrogen from one source.

Also automatic dosing (expensive) of nitrogen through
an automatic gas-analytical system (ÀÃÀÑ) is
expedient. In this case, the system functions through
magnetic valves.

The room housing the generator should be well
ventiled and dry. The capacity of the generator is
selected based on the client’s requirements. On the
average while selecting the equipment we consider
that a necessary ULO-mode is reached (achieved) in 5
days after fruits storage in chambers.

Optimal Concentration of CO
2
 in the Chamber

Carbon Dioxide (ÑÎ
2
) is naturally made by fruits and it

slows the process of breathing. Basically the higher
the ÑÎ2 concentration, the better it is. However, if
fruit is placed in a tightly closed room, the oxygen (+/
- 21 %) will turn into the carbonic gas and, together
with the sugar in fruits, will begin to turn to alcohol.
For the storage of fruit using ULO system the maximum
allowable level of ÑÎ

2
 for separate grades is determined

annually and varies from 0, 5 up to 4%

To clearing the atmosphere in the chamber from
carbonic gas the carbonic acid absorber is applied.
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humidity of 80-85% (good for normal refrigeration
plants), there is consistent loss of water due to
transpiration - which causes withering and the
successive browning of the grape stalks while the
grapes gradually lose turgidity. It is therefore essential
to maintain relative humidity at about 95% or more
in the ambient in which the grapes are stored, a
condition that is very difficult to reach with the
normal industrial refrigerators built for the
conservation of fruit in general.

SULPHURATION
Periodic sulphuration treatment poses other technical
problems, such as, for example, the aggressiveness
of SO

2
 on metals in general but particularly the ferrous

type, of which most of the apparatus placed in the
cold storage chambers are made. The susceptibility
of grapes to the damage caused by sulfurous
anhydride imposes the utmost precision in dosing the
fumigant used for germicidal purposes, dosage which
is variable over time (larger doses at the beginning of
storage and then reduced during) and also depending
on the sensitivity of the different varieties. The
exposure times of the product to sulfurous anhydride
are short (20-30 min), the removal of the fumigant
from the ambient must also be rapid and the residues
must be quickly reduced to only a few parts per million
in volume to avoid possible damage due to long
exposure even at low concentrations. On the other
hand the necessity to keep a constant hygrometric
grade of 95% in the storage ambient excludes the
practice of sulfurous acid removal using atmospheric
air. This practice brings about sensitive variations in
the hygrometric grade of the ambient (reduction of
relative humidity) and therefore causes a lack of water
for transpiration from the fruit to the ambient to
reconstruct the balance between vapor tension of
the gases contained in the intercellular spaces of the
fruit and the vapor tension of the atmosphere in the
storage ambient. This consideration leads to further
examination of the problem of SO

2
 absorption used

for disinfestation in closed cycle trying to realize
absorption without modifying minimally in the
negative sense the hygrometric grade of the ambient.
All of these considerations, which emerged, as already
cited, during the course of a long experiment
conducted by CRIOF the university of Bologna, have
been the basis of studies which have brought about
the most ideal technical solutions. With regard to the
most important condition, maintenance of humidity
at about 95%, this problem has been resolved with
the use of indirect refrigeration, keeping the grapes
inside plastic wrappers that are impermeable to gases,
placed inside the normal refrigeration cells. INDIRECT
REFRIGERATION In normal refrigeration plants the
problem of the hygrometric grade is rarely brilliantly

Annex 2.19: Technological Process –
Grape Storage

Plant Engineering for the Storage of Dessert Grapes
with Indirect Refrigeration Using Plastic Tents

SUMMARY
The author, with reference to the research carried
out by CRIOF of Bologna on the refrigerated storage
of dessert grapes, lists the conditions in which it is
possible to obtain good storage results. The technical
solutions adopted in industrial plants are illustrated:
indirect refrigeration of the stored product, periodic
sulphuration, absorption of SO

2
 in closed cycle, with

brief mentions of the type of apparatus and materials
used. The author also mentions the use of plants for
disinfestation and pre-refrigeration for transport.

INTRODUCTION
The operators in this field agree that there is
considerable interest in having several varieties of
dessert grapes for a period of 2-3 months for sale on
the market, and above all to be able to offer the
product during and after the Christmas holiday. While
in other countries the refrigerated storage of grapes
is applied with interesting economic results, in Italy it
generally represents an intervention of the duration
of 10-20 days which is resorted to so as to lighten
the markets during the harvest period. Also in this
case, the technical results are poor, given the
empiricism with which it differentiates from the other
fruits normally stored.

 STORAGE TECHNIQUES
The point about the technique for cold storage of
grapes has been made in two notes published by
CRIOF in 1968 and 1969 (1), (2).In these two papers
the authors, taking up the argument already dealt
with in 1962 by Prof. G. C. Pratella (3), refer to the
results of the research carried out at CRIOF of Bologna
since 1963 and mention new constructive techniques
for grape storage plants, techniques which, after the
experimental phase referred to by the authors, have
been applied to industrial plants where hundreds of
tons of fresh grapes of the most requested varieties
have been stored over the last few years. In the
aforementioned notes the conditions for good dessert
grape storage are clearly stated, for periods of 2-3
months and more for some varieties, precisely:
temperature -1 - 0°C; relative humidity 95% and up;
periodic sulphuration with treatments at various
concentrations. In order to obtain these conditions
certain technical problems that have been resolved
on in the last few years need to be overcome and
which only in the last few years have been resolved.
It is known that, storing grapes at 0°C, with relative
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solved and the effects are the phenomena of weight
loss and depreciation of the product, as all operators
know. In fact, when a cold storage cell is in
temperature regimen, when a thermal balance has
been created and which is imagined to be existent in
the mass of the stored product, each time that the
refrigeration plant starts up and therefore the air
contained in the cell circulates towards the cooler,
normally a layer of ice forms on the cold surface of
the evaporator (pipes, fins); 1 millimeter of ice on
each square meter of cooling surface represents about
one liter of water that is taken from the ambient.
This phenomenon is even more evident during the
pull - down phase. Considering that inside the cold
store a balance will be created between the vapor
tension of the air surrounding the fruit and the vapor
tension existent in intercellular spaces of the same
fruits, each time that a certain quantity of vapor
condenses on the cold surface of the evaporator the
same quantity is immediately ceded by the fruits to
the ambient. In order to have an idea of the amount
of water lost by the fruits due to this phenomenon,
it is to be noted that an average evaporator with a
surface of 400 m2 is capable of subtracting about
400 liters of water from the fruits per mm of ice that
forms on the surface of the cooler. Obviously any
relative humidity measurement apparatus placed
inside the cold storage cell ends up measuring the
effect that derives from this mechanism of the
removal of water vapor from the ambient (action of
the evaporators) and the contemporaneous transfer
of an equal amount of water vapor from the fruits.
For this fundamental reason, when a hygrometric
grade of 90% is measured inside the cold store, a
condition considered optimal, there is still a loss of
weight from the fruit. To reduce the effects of these
phenomena, particular devices are used for the
distribution of the refrigerant liquid to the
evaporators. Theoretically one of the most valid
contrivances is that of increasing the cooling surfaces
so as to reduce thermic shock, equal to the frigorie
delivered, between the circulating air temperature
and that of the finned pipes, so as to contain the
condensation phenomenon. This device, however, is
costly and rarely realized in a rational manner. This is
the situation existent today in the construction of
refrigeration plants, a situation which is determined
not so much by a lack of good will and capability of
the builders as by certain commercial factors which
often deteriorate during negotiations of the plant
sale. The solution of indirect refrigeration represents
a new criterion for the refrigeration plants destined
for long term storage of horticultural products and
eliminates the inconveniences due to the lack of the
hygrometric grade. With this technique the products
are stored within plastic wrappers placed inside normal

cold-stores and the refrigeration of the product
happens indirectly through the walls of the wrappers
and not by direct ventilation onto the fruit. The
fundamental characteristic of the system is that a very
high hygrometric grade may be maintained (over
95%) in the ambient in which the produce is stored
because the refrigeration of the fruit happens over a
wide surface (walls and ceiling of the wrapper) with
a low thermic fall (i.e., temperature of cold store +1°C
and temperature stored produce +2°C) and without
loss of atmospheric water vapor contained inside the
wrapper and in contact with the products. Using the
indirect refrigeration system, with regards to the
hygrometric grade, one may prescind from the
performance of the refrigeration system, because, in
fact, inside the plastic wrapper relative humidity may
be measured at 92 - 95%, whereas outside the
wrapper this normally reaches only 50 - 60% or less.
It is implicit that with such a performance it is possible
to widen controlled atmosphere storage to varieties
that up to now were stored rarely or not at all, such
as vegetables, flowers and grapes. Another
fundamental characteristic of this system resolves one
of the most important problems for long-term
storage of grapes represented by the necessity of
placing the product in optimal storage conditions as
soon as possible after picking. The large capacity cold
stores, that are the least expensive from the
installation point of view, as evident, are the least
suited for this. Using the indirect refrigeration system,
it is possible to take advantage of long-term storage
grapes of different varieties that are harvested in
different periods, at the same thermic regimen, and
reaching in a short time after picking the optimal
storage conditions, including the sulphuration
treatment, for each lot of grapes in each wrapper.
The division of the large refrigerated space into several
cells (wrappers) of small capacity also gives the
possibility of lightening the loading and unloading
operations of the cells with regard to both the harvest
period of the varieties and the market requests during
merchandising of the products, with much lower costs
with respect to the probable costs if smaller capacity
cells had been built.

PLASTIC TRENDS
Many materials have been examined for the use of
realization of indirect refrigeration which, in the
specific case of grape storage, must meet certain
requisites: gas impermeability, sufficient mechanical
resistance, imperviousness to the effects of SO

2
 gas,

easy assembly, sufficiently high heat transmission
coefficient and low cost. The choice, after numerous
experiments, fell upon plastified polyester material.
This material, used for the realization of the wrappers,
has completely answered all the requirements, and
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five years of industrial plant construction have
confirmed the validity of the solution. In fact, the use
of plastic wrappers, inalterable against the action of
SO

2
 gas, resolves the other big problem of the

corrosion of large part of the apparatus placed inside
the refrigerated cells. Using indirect refrigeration, the
cooling apparatus with their relative ventilators,
thermostats etc. are placed outside the actual storage
ambient (represented by the inside of the tents) where
the grapes are placed and where sulphuration is
carried out. The gas impermeability of the plastic
material allows precise dosage of the SO

2
 gas and

also helps maintain a constant a constant gas
concentration during the sulphuration operation.
These conditions are indispensable for assuring the
effectiveness of the treatment and to surely to avoid
damage to the grapes caused by SO

2
.

EQUIPMENT
The operation of SO

2
 dosage, in order to give the

necessary guarantees, is achieved by measuring liquid
sulfurous anhydride with a special apparatus. The
desired quantity of liquid SO

2
 is gasified with a hot

water vaporizer, specifically designed to guarantee
the inlet into the chamber of the SO

2
 gas and to avoid

any type of SO
2
 gas condensation forming on the

stored grapes. Groups of ventilators, opportunely
protected against the sulfurous anhydride, are
provided inside the wrapper, these make the
atmospheric air within the wrapper circulate in closed
cycle in the grape mass so favoring the thermal
exchange between the refrigerated ambient outside
the wrapper and that within and therefore avoiding
the creation of differences in temperature in the
various points of the mass of the stored product. The
action of these groups of ventilators also allows the
uniform distribution of SO

2
 gas in the grape mass,

while in the meantime maintaining a homogenous
concentration of the gas for the whole period of
sulphuration. The problem of removing the SO

2
 from

the grape storage ambient has been resolved by
employment of a closed cycle absorber using water;
this omits contact between the storage ambient and
the outside. The apparatus consists of a tower
connected to the wrapper using pipes of a suitable
diameter. A low power centrifugal pump, installed
at the base of the tower, provides the closed cycle
circulation in the tower of the atmosphere containing
sulfurous anhydride drawn from the cell in contra-
flow with water coming from the mains which, in
turn, descends the tower through an inert mass. The
precise control of the water delivery is possible due
to the flow meter inserted in the distribution pipe on
which a special regulation valve is foreseen. The parts
of the apparatus that come into contact with the
sulfurous anhydride are protected by a special paint,

the base of which is a synthetic elastomer impervious
to the action of sulfurous anhydride. The absorption
yield of this apparatus is such that it guarantees the
total removal of sulfurous anhydride from the
ambient, without the use of special chemical
absorbents which need to be substituted when
reaching complete saturation. The simplicity and
functional safety are the fundamental characteristics
of this machine, given the elementary principle on
which sulfurous anhydride removal is based (physical
absorption). Furthermore, the use of water in an
apparatus in closed cycle consents enrichment of the
ambient of water vapor and therefore maintains a
high hygrometric grade (tending to saturation) which
is required in order to avoid weight loss and
depreciation of the stored product. The SO

2

concentration is kept under control during both the
sulphuration treatment (control of dosage) and after
the absorption of the gas (control of residues) by a
special immediate analysis apparatus (sensitivity up to
20 p.p.m.).

DISINFECTION TREATMENTS AND
PRE-REFRIGERATION
An interesting observation was made while using
these plants over the last four years in Italy, France,
Portugal and Latin America; (1) the cells and relative
apparatus may be used for preventive disinfection for
transport, disinfection accompanied by pre-
refrigeration. In fact, for the commercialization of
grapes the problem is that of getting the product
onto to the market in the best possible conditions
given the distance from the production centers and
the rate at which the product deteriorates. The
development of Botrytis during the time that the
product is on the means of transport and at the
sorting stations can compromise the results of
merchandising. For this reason normally, in this type
of plant destined for long term grape storage, one
or two cells are destined for disinfection treatments
and pre-refrigeration for transport. These cells are
used up until the end of the grape harvest and then
loaded with produce from the last picking for storage.
The disinfection treatments and pre-refrigeration for
transport are practically carried out during the night
by sulphuration of the produce placed in the indirect
refrigeration cells; this treatment lasts about 20
minutes. Afterwards, de-sulphuration of the ambient
is made and this treatment happens contempo-
raneously with the indirect refrigeration of the
product so as to obtain a lowering of the temperature
in the mass to 7-8 °C without loss of water from the
grapes. The product, refrigerated and disinfected, is
put onto the consumer market, having avoided the
risk of developing Botrytis, at least for the period in
which sale of the produce is effectuated.
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Bonomi system - Blanket system for long term storage
of dessert grapes and horticultural products

Custom-made pre-fabricated plastic cells. This
patented “Bonomi System” permits long term
storage of dessert grapes for periods of up to 4
months.  The ÂS-ÂS system allows high relative
humidity to be maintained inside the storage rîîm
(95-98%) to avoid withering and weight loss of the
stored products.  The BS-BS system also permits
periodic sulphuration treatments that avoid the
growth of molds (Botrytis cinerea) without the
presence of 502 damaging the refrigeration
apparatus, which is outside the plastic rooms.  The
high accuracy wheeled mixer, combined with the 502
evaporator allows for exact mixing of the gas
delivered into the rooms.  The use of water towers
(TL-TL5) enables the 502 gas to bå eliminated from
the rooms, without causing air pollution, and of the
some time restoring high relative humidity to the cells.
The results obtained over the lost 35 years confirm
the validity of the ÂS-ÂS system.

OTHER APPLICATIONS: vegetables
50ft summer fruits Radicchio (endive) Disinfestations

ÑÍÀRAÑÒÅRISÒIÑS
The plastic tents are made to measure according to
the space available.

(1) - In these plants the following cultivars were stored:
Alphonse Lavallee, Italia, Cardinal, Regina, Chasselas,
Dattier, Servant, Rosaky, and Donna Maria.

`
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Annex 3. Operating Plan

Annex 3.1: Storage Parameters for Selected Fruits and Vegetables
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2. Support staff will include:
2.1. Agronomist – full time, responsible for

suppliers development
2.2. Technologist – full time supervises the

technological process
2.3. Equipment Engineer – full time, ensures that

all equipment functioning correctly
2.4. Shift Supervisor – employed during

production months (6 months), one per shift
2.5. Forklift Operator – employed during

production months (6 months), one person
per 1.5 shifts

2.6. Laborers – 10 laborers will be hired during
July-October for raw material sorting.  Only
5 laborers will be hired during November-
February.

Utilities
1. Electricity consumption was calculated based on

the storage environment created (i.e. controlled
atmosphere or refrigeration).

2. Indoor lighting is estimated at 1 kWh (8 months
a year).

3. Outdoor lighting is estimated at 5 kWh (10 hours,
365 days a year).

Fixed Costs
1. Property Insurance is estimated at 0.6% for

buildings and 1% for equipment.  Insurance rates
were provided by the leading local insurance
company “ASITO”.

2. Building maintenance is estimated at 1% (industry
average) of building purchase price.

3. Equipment repairs and maintenance is estimated
at 1.5% (industry average) of equipment
purchase price.

4. Property Tax is a local tax.  It is calculated at 0.1%
of property book value (according to Moldovan
legislation).

5. Other fixed costs include bank fees, office
supplies, various permits and other fees.

Raw Material
1. Supply development - for the purpose of raw

material supply development, there will be
allocated an annual budget of $12,400.  This
includes travel expenses of the Agronomist ($200
per month), plus $10,000 for other purposes (i.e.
farmers training).  For the same purpose, a Skoda
car will be procured.

2. Transportation - raw material will be collected
within a radius of 100 km on average.  The
transportation cost is estimated at $7.15 per ton
of fresh raw material.

3. Raw material cost is estimated based on farmer
price.

Annex 4.  Financial Analysis

Annex 4.1: Assumptions for Newco Fresh
Financial Analysis

General
1. All costs are denominated in 2003 $USD, ignoring

the generally countervailing effects of inflation
and foreign exchange rates.  This is justified on
the basis that all sales will be in $USD.

2. The initial investment period is treated as Year 0
of the project (no matter how many months the
period is projected to be).

3. The operation will start in Year 1.
4. Due to the nature of business, the accounting

year starts on June 1st and ends on May 30.
5. All earnings are retained.  No dividends are paid

to owners.

Investment
1. The acquisition price of fixed assets does not

include VAT, which is 20%.  Equipment and
machinery is VAT exempt.

2. Investor equity is assumed to cover only direct
investment in capital assets.  Debt financing is
use to finance working capital when cumulative
operating cash flow is inadequate.

3. The cost of buying or leasing land has not been
included in the financial model.

Depreciation
1. A linear depreciation method was used for

calculation of depreciation (industry average
depreciation rates).

2. Buildings and other fixed assets – will be
depreciated over 20 years (5% rate), although
the average usage life is 25 years

3. Equipment, planning and design works, and vehicles
– will be depreciated over 10 years (10% rate).

Operating
1. Due to the nature of the business, the enterprise is

assumed to operate at full capacity starting year 1.
2. The production plan is based on the crops that

have a minimum 35% gross contribution margin
(sales price minus minus raw material cost).

3. Budget does not include future cost or cash flow
implications of providing crop financing to
suppliers of raw material.

Payroll
1. General management includes 11 full-time

employees:  General Manager, Sales Manager and
Sales Assistant, Senior Accountant and three
Bookkeepers, a Secretary and three Security
Guards
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Finished Goods
1. Finished goods will be packed in color cardboard

boxes (5 layers) with company logo printed on
it.

2. Selling expenses were estimated based on
experience of other companies operating in
freezing industry.  They are estimated at $ 8,000
a year and include:
2.1. Communication expenses – $4,000 per year
2.2. Participation at exhibitions - $2,000 per year
2.3. Other expenses - $2,000 per year.

3. A total shrink (product loss) of 1% of finished
product is assumed to cover spoilage, product
returns, torn packaging, pilferage, and other
losses.

4. Bad debts are estimated at 0.3%.  The company
will have a relatively small number of customers.

Working Capital
1. Accounts Payable equals zero - all procurement

will be paid upon delivery.  Therefore end of the
year balance (May 31st) of accounts payable is
zero.

2. Accounts Receivables equal to 30 days – clients
will pay in 30 days from delivery.  Because sales
stops in November, the end of the year balance
of accounts receivables is zero.  The same applies
to Inventory end of the year balance.

3. Short term loans are used to provide working
capital financing when internal cash flow is
inadequate.



2
5

0
S
e
ctio

n
 E

 / C
ase Stu

d
y 2

Annex 4.2: Newco Fresh Annual Pro-forma Profit & Loss Projections – Years 0 - 10 (USD)
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Annex 4.3: Newco Fresh Annual Pro-forma Cash Flow Projections – Years 0 - 10 (USD)
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Annex 4.4: Newco Fresh Monthly Pro-forma Cash Flow Projections – Year 1 (USD)
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Annex 4.5: Newco Fresh Annual End of Year Pro-forma Balance Sheet Projections – Years 0 - 10 (USD)
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1.  EXECUTIVE SUMMARY

This business plan outlines the establishment and
operation of a Moldovan based company (hereafter
referred to as “Newco Dried”) to export dried fruits
and vegetables principally to the Russian market.1   It
is based on the feasibility study of an operating model
of a small scale fruit and vegetable drying business.
The key elements of that feasibility study included:

• A realistic engineering design for a fruit and
vegetable drying plant

• A market assessment
• A financial model of the proposed business

This study evaluated the feasibility of establishing a
profitable dried export business within a capital
investment limit of 600,000 USD.  The analysis shows
that a business of this size is feasible and can be
profitable, though high overhead and fixed costs for
the low volume limit that profitability.

The market and technical analyses demonstrate that
a market does exist for dried fruit and vegetable
products and that the technology is available.
However, the financial analysis shows that this
business is only marginally profitable at this small scale.
It is likely that if production volume could be increased
without significantly increasing overhead and fixed
costs, the business could become more profitable.

Newco Dried achieves approximately $505,000 in
gross sales at full capacity (in Years 3 – 10 of
operation).  The plan assumes that for various reasons
Newco Dried will operate at 70 % of capacity in Year
1, 85 % of capacity in Year 2, and reach full capacity
in Year 3.  Under this plan, Newco Dried is profitable
in its first year (at 70 % capacity).

Newco Dried begins generating a positive cash flow
from operations in Year 1.  During the planning and
construction period (Year 0), salaries, organizational
costs and other startup expenses are assumed to be
covered by the original cash equity investment.  Short
term working capital financing is required in each of
the first three years of operations, but these short
term loans are always fully repaid before the end of
each year.  By Year 4, all of Newco Dried’s working
capital needs are financed by internal cash flow.

The payback on the initial $600,000 investment from
cash flow is approximately 6 years.

Key operating statistics and financial results are shown
in the tables below.

1 Newco Dried will pursue opportunities for exports to other
markets, particularly Central and Western Europe, on an
opportunistic basis.

2 At full capacity
3 At full capacity
4 At full capacity

Table 1: Summary of Newco Dried Operations and
Projected Financial Results
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2.  BUSINESS STRATEGY

Newco5  Dried will purchase locally grown fruit and
vegetable raw materials (“produce”) and dry them
for export to foreign markets to be used as ingredients
by other food processors or repacked for consumer
sale.6

The product and sales strategy involves:

• Reliance on exports for 100 % of sales
• All products packed in bulk packaging (5 kg - 10

kg cardboard cartons or 10 kg - 25 kg 2 ply paper
bags).

• Target customers – Industrial buyers (food
processors that use dried fruits and vegetables
as ingredients in their products) and Wholesalers/
Distributors (companies that resell bulk packaged
dried products)

The production strategy focuses on selecting an
optimal production plan subject to:

• The relative profitability of each product as
measured by gross margins

• Optimization of plant throughput given the
seasonality of raw material crop availability
(harvest period) and equipment limitations

• Optimization of cash flow

Changes in raw material costs (acquisition prices for
fresh fruits and vegetables), finished product selling
prices, or the physical processing and storage capacity
of the plant would all result in adjustments to the
optimal production plan.

Raw material supply – quantity, quality and price – is
critical.  Newco Dried will develop an active grower
relations program to reinforce and assure its raw
material supply.  The key elements of the raw material
strategy will include:

• Technical assistance to suppliers to improve
varieties and cultural practices targeted on
improving the profitability of both Newco Dried
and its raw material suppliers.

• A program of risk sharing contracts for strategic
suppliers and timely payments for all designed
to build trust on both sides.

• Eventual development of a program of advances
to strategic suppliers for purchases of genetic
material and crop protection products.

5 “Newco” is a common term, meaning “new company” used in
feasibility studies and business planning.

6 Russia will be the primary initial target market, but an effort will
be made to develop sales opportunities to Central and Western
Europe.
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Figure 5: Principal Imported Dried Fruits 2002

3.  MARKET ANALYSIS

Moldovan companies are already producing and
exporting dried fruits and vegetables.  Moldovan dried
fruits are currently being exported principally to
Western Europe, while dried vegetable exports are
split between Russian and Western European
customers.  The great majority of purchasers of
Moldovan dried products are industrial customers -
food processors that use the Moldovan dried products
in producing other food products.  Some of the
Russian customers are wholesalers who are selling the
Moldovan product in wholesale markets or are
distributing it to the lower end of the retail trade
where it is sold in bulk.

3.1.  Target Markets

The Russian dried fruit and vegetable market averaged
about 85,000 tons/year in the period 2000 – 2002.
Around 99% of this product was imported.  Total
Russian production is less than 1,000 tons.

Figure 1: Russian Total Dried Fruit and Vegetable Market
2000 – 2002 (mt)

Experts estimate that around 90 % of all dried fruits
and vegetables are for industrial purposes; only around
10 % goes for direct consumer consumption.  Dried
fruits are used by the confectionary, yoghurt, ice
cream, snack food, and bakery industries.  Dried
vegetables go principally to government customers
(military, state food stocks) and to other food
processors (prepared foods, fish processors, etc.).

Some estimates show the total market for dried fruits
and dried vegetables combined to be segmented,
with about 70 % for government purchasers, 20 %
for the food industry, and around 10 % for retail to
consumers.

Figure 2: Russian Dried Fruit and Vegetable Market
Segment Shares

In 2002, fruits constituted 88 % of total Russian dried
imports.

Figure 3: Russian Dried Market Fruit and Vegetable
Shares - 2002

Dried fruit imports in the past few years have been
relatively stable, at around 77,000 tons per year
(2000 – 2002).

Figure 4: Russian Dried Fruit Imports 2000 – 2002 (mt)

Raisins, apricots and plums are the three most
important imported dried fruits, followed by fruit
mixes.  Other important imported dried fruits include
apples, peaches and pears.
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Dried vegetable imports have been increasing at an
impressive 33 % per year (CAGR)7, reaching 10,287
mt in 2002.  As the rest of the prepared food industry
and the consumption of prepared foods develop in
Russia, it is likely that the demand for dried vegetable
imports will continue to increase.

Figure 6: Russian Dried Vegetable Imports 2000 – 2002
(mt)

7 Compound annual growth rate

There is a marked seasonality in the market for dried
fruits and vegetables, driven principally by activity in
the food processing industries that are the industrial
customers for these products.  Both demand and
prices are the lowest in July and August.  The market
peaks in the period between October and April, with
prices during that period sometimes increasing 100
% - 200 % over the mid summer price

3.2.  Competitive Environment

Central Asia, China and Turkey are important suppliers
of dried fruits and vegetables to Russia.  This is
consistent with Russia’s reputation as a buyer of low
price products.  However, the USA is an important
supplier of dried apples, and American dried apples
to Russia appear to be at more than twice the world
average (Chinese dried apples generally setting the
lower limits on market prices).  This demonstrates that
not all of the Russian market is only price driven.

Fruits are the largest share of the market and Tajikistan
is the dominant supplier of dried fruits to Russia with
72 % of the total.  Together with Uzbekistan and
Turkey, the three countries appear to supply over 90
% of all Russian dried fruit imports.

Figure 7: Principal Sources of Russian Dried Fruit Imports
– 2002

China and Uzbekistan are the dominant suppliers of
dried vegetables (52 %).  These two countries
together with Tajikistan and Poland appear to have
supplied approximately 75 % of the total dried
vegetables imported to Russia in 2002.  Interestingly,
higher priced German and Polish imports account for
about 19 % of the market, again demonstrating that
not all the market is driven by price.

Figure 8: Principal Sources of Russian Dried Vegetables
Imports – 2002

3.3.  Product Strategy

Both the Russian and the West European markets
for dried fruits and vegetables are principally for
industrial products to be utilized by other food
processors.  Therefore, Newco Dried should focus its
production on products for the industrial market:
bulk packed products in which Moldova is particularly
competitive (in terms of both price and quality) and
which are in particular demand by the food industry.

The ways in which dried fruit and vegetable products
for industrial purposes are prepared (prior to drying)
and the packaging used are determined by individual
customer requirements, but are fairly common across
all markets.
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3.3.1.  Product Description

Dried fruits and vegetables sold as ingredients are
typically cut in a standard style such as cubes or strips.
Common cuts and terms include:

• Chopped – random cuts
• Cored – Center of fruit, stem end, flower end

and seeds removed.
• Cubed – approx. 1 cm x 1 cm x 1 cm
• Graded – sorted by diameter, length or weight
• Halved – cut in half (usually vertical, usually with

stone or pit removed)
• Pitted – pit or stone removed from fruit
• Shelled peas – removed from pods, no pod or

stem waste
• Sliced (except tomatoes and green beans) – whole

cross sections approx 0,5 cm in thickness either
smooth cut or “crinkle” cut

• Sliced tomatoes – whole vertical segments
approx. 1 cm in thickness or whole cross section
slices 0.5 – 1 cm in thickness

• Sliced green beans – whole segments approx.
2 – 5 cm long

• Strips (“julienne”) – approx. 0,5cm x 0,5cm x 4cm

Most dried fruits and vegetables need to be graded
by size and by color so that there is some uniformity
in each lot.  Products should be screened so that small
particles are removed.  These screenings can be sold
as powder or granulate.

3.3.2.  Other Ingredients

The only ingredients are clean, dried fruits or
vegetables.  Other additives, preservatives or
ingredients are only rarely used.  Talc is sometimes
added to dried fruit to reduce clumping and improve
flow (pourability).  Sulfate is sometimes used to
prevent oxidation and preserve the color of dried
products such as apricots.  The use of any additive or
preservative must be to match customer specifications.

3.3.3. Packaging

Bulk dried fruits and vegetable are typically packed in
either cardboard cartons (5 kg – 10 kg) or in 2 ply
paper sacks (10 kg – 25 kg).  Delicate products (e.g.,
dried apple rings) should be packed in smaller
containers to prevent breaking or crushing.

Labels for cartons and sacks for the Russian market
are in the Russian language and typically contain:

• Product Name and Specification (size, type of cut,
etc.)

• Manufacturer/Supplier Name and Address
• Net and Gross Weight
• Country of Origin
• Date of Packing/Best By Date
• Storage Instructions

Products for Western European customers should be
similarly marked, but in English.

Labels for cartons and sacks can be printed on a PC
and modified to meet each customer’s requirements.

3.4. Pricing

Based on a survey of Moldovan producers of dried
fruits or vegetables and data gathered from the
Russian dried fruit and vegetable market, the
following export prices (FCA8  Moldovan plant) were
determined to be most competitive for Newco Dried.

Table 2: Average Projected Export Selling Prices for Newco
Dried Products

8 FCA is a standard international commercial term (Incoterms)
specifying that goods are sold “Free Carrier” and indicating that
the seller fulfills his obligation to deliver when he has handed over
the goods, cleared for export, into the charge of the carrier
named by the buyer at the named place or point.
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4.  RAW MATERIAL ANALYSIS

Moldova produces a large variety of fruit and vegetable
crops suitable for drying.  However, not all are produced
in sufficient quantity or quality.  The problematic raw
material supply situation in Moldova is exacerbated by
the unstable and underdeveloped condition of
Moldovan agriculture.  Many Moldovan crops which
could grow well and in larger quantities are not
currently cost competitive as raw material for drying,
compared with those of other important world fruit
and vegetable producers, such as Turkey or China.

Developing a reliable supply of good quality raw
material will be a major challenge for any processor.
Developing a raw material procurement program
must be of the highest priority during the period prior
to start up of Newco Dried and through the first
several years of operation.

4.1. Supply Conditions

The harvest periods for individual crops are impossible
to predict exactly and the start, end and duration of
the harvest can vary by a week or more from year to
year depending on planting dates, varieties, and
growing conditions for the season.  This makes
production planning for crops with short harvest
periods particularly difficult.

There are a number of vegetable crops for which
Moldova’s low labor cost, sandy soils and long, warm
growing season promise long term competitiveness
with other Southern European producers, such as
Spain and Italy.  Newco Dried should rely on these
crops over the longer term.  Two vegetable crops
which are particularly obvious in this regard (and
habitually in strong demand on world markets) are
sweet peppers and eggplant, both of which require
120-150 day growing seasons.

Fruits are more problematic.  While Moldova offers
the same potential long term competitive advantages
for certain fruits, such as strawberries, apricots and
peaches/nectarines, nearly all existing perennial
orchards are generally in poor condition and can only
be improved with considerable investment on a scale
outside the scope of this business.  Given the volatility
of fruit prices and lack of longer term prospect for
these crops, Newco Dried should be very careful about
working with fruits.

Figure 9 shows the approximate harvest periods for
major Moldovan crops suitable for drying.  The actual
harvest period can vary significantly from year to year
depending on weather, the variety planted and
agricultural practices.

Market Analysis
Conclusions and Recommendations

• Newco Dried should produce bulk packed products
for industrial customers in both Russia and Western
Europe.  During its first years, sales and marketing
efforts should be focused on penetrating the Russian
market (where market entry is easier).

• Newco Dried should target its initial sales efforts on
distributors and wholesalers already established in the
target markets.

• Newco Dried should focus on a small number of
products for which it will have a competitive advantage
based on Moldova’s agricultural cost structure and
agroclimatic conditions (e.g., apples and sweet
peppers).
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Figure 9: Typical Harvest Periods for Selected Moldovan Crops Suitable for Drying
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4.2.  Raw Material Cost

A number of sources were used to develop a set of
projected raw material price assumptions that could
be used for this plan, including data from existing
Moldovan fruit and vegetable processors, discussions
with growers, market visits, other industry contacts,
and secondary sources.9  The following price
projections are estimated on the basis of drying quality
product (a quality close to that necessary for frozen
produce, but slightly lower), purchased at the farm
(transport paid by Newco Dried).

In reality, prices for various crops can vary from 25 %
- 50 %, year to year (barring absolute crop failures).
These prices should only be considered as indications
and should be updated and verified.  The financial
projections were tested for sensitivity to the assumed
raw material prices (See Section 9 – Financial Analysis).

Table 3: Newco Dried Raw Material Purchasing Cost
Assumptions

9 Detailed data for most crops was only available for two years
(2001 and 2002 or 2002 and 2003).

10 2003 exchange rate used:  13.97 MDL = $1.00 USD
11 Excluding salaries, but including operating expenses for a car to

ensure mobility

At full capacity (Year 3), under the optimal
production plan developed below, Newco Dried will
require a total of 1,448 tons of various raw materials,
at an estimated cost of $138,000 per year.  The details
of this raw material requirement can be found in
Annex 2.1 and Annex 2.2.

4.3.  Supplier Relations and Raw Material
Procurement Strategy

Food processors often succeed or fail based on the
strength and reliability of their raw material supply.
Successful processors make raw material supplier
relations a key element of their business strategy and
invest in it.  Although Newco Dried is a very small
business, it should consider doing the same.  A full
time agronomist to manage raw material procurement
and supplier relations, with a yearly operating budget
of $12,40011  has been included in the budget to
develop and maintain an active supplier development
program to support raw material procurement.

Many fruit and vegetable processors fail to understand
how to work successfully with farmers.  Faced with
raw material supply problems, they often decide to
vertically integrate and begin to invest in farming to
produce themselves a share or all of their raw material
production.  This strategy seldom succeeds.  A
processor already faces two significant risks:
processing (technology) and sales (the market).  A
farmer faces a third, far less manageable risk – farming
(the weather and disease).  Combining all three risks
into one enterprise is frequently a plan for disaster.
It is a far more successful business strategy to invest
in helping the farmers be better farmers and to focus
Newco Dried’s own efforts on managing production
and sales.

Some key elements of a successful raw material
strategy for this business will include:

Newco Dried wants better quality raw material
at a lower unit cost.  The farmer wants to make
more money from his farm.  Both can achieve
this when:

• The processor pays the farmer more for better
quality product than for poor quality product and
helps the farmer raise the quality of his
production.

• The processor helps the farmer increase his yield
per hectare in return for a guarantee that the
processor will have first call on buying the crop.

Annual contracts that share risk between the
processor and suppliers help both parties.

• The processor and farm can both plan their
season more accurately.

• The supplier is rewarded for his loyalty to the
processor by a guaranteed market and
predictable cash flow.

• Equitable contract conditions help both parties
reduce the risk of price fluctuations.

• Contracts need to be very concrete in terms of
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acceptable quality standards and the premiums
or penalties to be assigned for exceeding or
failing to meet those standards.

• Contracts also need to specify expected quantities
but leave both parties room to adjust for crop
failure or adverse market changes.

Moldovan farmers have significant potential to
improve quality and yields and it is in the
processor’s best interest to help them achieve
that.

• Better quality and yields require more expensive
genetic material (seeds or seedlings) and better
chemicals.  Farmers are usually short of working
capital.  With good contracts, processors can
advance part of the expected end of season
payment to farmers in the spring and then
deduct that advance from their final payments.

• Processor technical staff can continually work
with farmers to help them learn new techniques,
find better materials, etc. and work with farm
input suppliers to help their growers obtain better
materials, better terms and priority service.

• Raw material procurement staff can improve
processing plant operating efficiency and product
quality by working with farmers on harvest timing
and post-harvest handling.

Raw Material Analysis
Conclusions and Recommendations

• Newco Dried should develop a formal, structured
program for working with raw material suppliers,
including full time qualified technical staff and annual
supply contracts.

• Newco Dried should give priority to planning crops in
which Moldova has a likely long term comparative
advantage from its agro-climatic conditions.

• Newco Dried should develop a program under which
suppliers for high priority crops who sign annual
supply agreements are eligible to receive advances to
be used for purchasing approved farm inputs.

• All payments to farmers for approved raw material
deliveries should be made on a cash or 7 day terms
basis to enhance Newco Dried’s credibility and the
suppliers’ loyalty.
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5. SALES AND MARKETING PLAN

Optimal production and sales plans were developed
for Newco Dried based on the recommended product,
pricing, sales and marketing strategies outlined above
and the capacity constraints imposed by the
investment (scale and types of equipment).  The
details of the proposed product mix are discussed in
Section 7 - Operating Plan and Section 9 - Financial
Analysis sections (below).  It is assumed, based on
industry experience, that Newco Dried will not reach
full capacity until about the third year of operation.

5.1.  Market Strategy

Newco Dried will produce and sell bulk packed dried
fruits and vegetables to wholesalers, distributors and
industrial clients, principally in Russia and in other
markets as opportunities present themselves.  The
principal strategy will be to produce a reasonable
quality product at a low cost, allowing maximum
competitiveness in all markets.  Marketing will take
place through direct customer contact or through
participation in appropriate trade fairs and food
industry exhibitions.

5.2.  Target Customers

The first priority target customers for dried fruits and
vegetables will be distributors and wholesalers already
established in the market.  A list of potential target
customers is given in Annex 1.3.

5.3.  Pricing Strategy

Details of the projected product pricing are discussed
in Section 3 - Market Analysis (above) - and Section 9
- Financial Analysis (below).  Export pricing for this
industry is typically in quoted USD (except between
EU countries).

During the season, Newco Dried should maintain a
regular effort to monitor market pricing (the prices
of other suppliers of dried products – particularly
Turkish and Chinese companies who are price setters
in this market) and market conditions (particularly
crop conditions in important supplier countries).  This
should be done through the internet and email and
telephone contacts with customers and competitors,
as well as during visits to customers and markets.

5.4.  Sales Plan

At full capacity in Year 3 Newco Dried achieves sales
of 165 mt of dried products valued at $505,000 (on

an ex-plant FCA basis).12   It is assumed that these sales
are 100 % for export to buyers in Russia or Central
and Western Europe.

Based on the Market Analysis, it is assumed that the
primary sales season is late fall and winter, with the
principal period being prior to Orthodox Christmas.
October through December sales account for 76% of
total sales in the plan.  January is typically considered
to typically be a low sales month due to the New Year
and Christmas holidays.  The sales plan calls for
liquidating all inventories by the end of February.

Table 4: Newco Dried Monthly Sales Plan at Full
Capacity (mt)

12 These levels of sales are entirely dependent on the price, cost,
production plan and other assumption made in this study.

Table 5: Newco Dried Monthly Sales Plan at Full
Capacity ($’000 USD)

5.5.  Terms and Conditions of Sale

All product should be sold on an FCA basis, ex-plant.
FCA terms put the burden of risk associated with
transportation and import on the buyer.

All sales terms should involve some sort of
prepayment.  The industry standard is that new sales
to new customers always require 100 % prepayment.
After one or two successful orders, a customer may
be granted less restrictive terms.  Ideally, the
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prepayment will cover Newco Dried’s minimum risk
in the product (i.e., the cost of raw material and other
variable costs in the product sold).  The balance is
typically due on delivery (or in 14-30 days).  Letters of
credit are the typical condition for payment.

During the first years of operation, while building
credibility as a supplier and developing a reliable
customer base, Newco Dried’s strategy will be to
minimize cash flow constraints to avoid having to use
debt to finance working capital.  This means, among
other things, that customer terms and pricing may
have to make some trade-off between rapid payment
(or prepayment) and price.

For the purposes of the financial analysis (below),
accounts receivable are assumed to be at 30 days of
sales.

5.6.  Marketing Plan

A full time Sales and Marketing Manager and an
annual sales and marketing budget of $10,000 (net
of salary costs) have been included in the financial
analysis for Year 1, with the budget increasing to
$12,000 in Year 2  (net of salary costs).  This budget
is designed to cover:

• Communications (telephone, fax, internet,
courier services)

• Travel and other costs for attending exhibitions
and trade fairs

• Designing and printing color product brochures
• Travel costs for annual pre-season customer visits.

Table 6: Newco Dried Annual Sales and Marketing
Budget

The principal marketing action will be to participate
in at least one major food exhibition each year.  The
marketing budget assumes one exhibition in Year 1
and two exhibitions in each of the following years.  A
product brochure is also necessary.  Other customer
search and market research will take place primarily
via the Internet, email, telephone, and market visits.
The sales and marketing budget must also cover the
cost of sending samples to prospective customers
(typically via DHL or a similar service).

5.7.  Future Growth of the Business

Volume is Newco Dried’s most critical constraint.
Adding additional drying capacity is an important
prerequisite for expanding the business.  It is not clear
how much additional processing capacity can be
accommodated by the proposed building.  However,
there are presently many vacant or underutilized
industrial buildings in Moldova suitable for conversion
to a drying operation.
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6.  INVESTMENT PLAN

This business plan has been predicated on identifying
a profitable dried fruits and vegetable business that
could be established with an initial $600,000 capital
investment.  Another constraint on the project limits
the country of origin of the equipment (principally
to US or CIS, with limited exceptions).  An engineering
design study has been completed to design a storage
and packing plant consistent with this level of
investment (see Annex 3 for the detailed engineering
report).

6.1.  Capital Investment

The total capital investment required is approximately
$564,000 for a green field project (excluding initial
working capital).  A detailed equipment budget with
technical specifications and general construction
parameters is presented in Annex 3.2.  The basic
production process is described below in the
Operating Plan section.

Table 7: Newco Dried Capital Investment

Details of the major pieces of items of recommended
equipment and machinery are in Annex 3.3, as well
as contact details for equipment and construction
materials vendors (Annex 3.4) and potential
construction contractors (Annex 3.5)

An investor might have the option of renovating an
existing building to convert it for this industrial use.
A total of roughly 1,400 – 1,500 m2 of space,
consisting of large, dry, well drained, adequately lit
high-ceilinged rooms and one room of approximately
65 – 75 m2 that can be insulated for refrigeration
(for raw material storage), are needed.

6.2.  Plant Layout

The following drawing demonstrates one possible
layout for a plant whose size and equipment meet
the specifications set forth in this plan and budget.
The layout of equipment shown in the drawing is
purely indicative.  An elevation drawing of the
building is in Annex 3.1.

13 Other includes allocations for site works such as an access road, a
well, and sewage, as well as connection to a main power line.
Some of these items might already be on hand, depending on the
site selected.
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Figure 10: Newco Dried Plant Layout (30 m x 48 m x 9 m height)
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Table 8: Legend for Newco Dried Plant Layout Diagram
(Figure 10)

6.3.  Investment Timetable

Construction of the processing facility (from design
and permitting, through equipment installation and
commissioning) is assumed to require approximately
eight months.  This schedule is based on the
assumption that the project is fully funded before
starting, allowing the early ordering and delivery of
construction materials and equipment.  Planning on
a longer construction period would be prudent to
allow for weather and winter delays and late delivery
of materials.

Figure 11: Newco Dried Investment Timetable

6.4.  Optional Investment Strategies

There are several ways in which the investment plan
analyzed here varies from what a real company might
do:

1. The plan presented here involves the construction
of an entirely new plant.

An investor looking to enter this business might be
able to locate an existing building that would be
suitable for renovation and which might fulfill part
or all of the space needs for Newco Dried.  An existing
industrial building with large, dry, open rooms, all
utilities, and adequate drainage could probably be
converted for less than the projected $322,886 cost
of entirely new construction proposed here.
Acquiring and renovating a larger building in the
beginning could also provide the flexibility needed to
expand processing capacity at a later date.

2. The plan presented here involves the purchase
of all new process equipment.

An investor might be able to save some on the
projected $202,781 investment for process
equipment by purchasing used equipment.  This
applies mostly to conveyors for grading and
transporting material, as well as to the equipment
used in preparing raw material prior to drying
(peelers, cutters, blanchers, etc.)

6.5.  Expansion and Future Investment

As presently designed, Newco Dried will have an
average output capacity of 500 – 1,000 kg/day,
depending on the product being processed.  The cost
of purchasing and installing the processing equipment
for that capacity is estimated at $203,000.  If one
assumed that plant capacity can be doubled by simply
doubling the processing line (ignoring space and other
constraints), this could be achieved for roughly an
additional $200,000 investment.

If the originally planned construction investment of
circa $320,000 were adequate to renovate a larger
building with suitable processing area in excess of that
initially required (ca 1,500 m2), then this new
processing capacity could be accommodated at the
point when Newco Dried could afford the additional
investment.

The production season is dictated by the harvest season
of the first fruits.  The plant should be ready for
operation no later than May 1 for production starting
in late May or early June.  Therefore, investment
should begin no later than August of the year prior
to planned startup.
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7.  OPERATING PLAN

The operating plan contains some particularly
conservative assumptions regarding the plant
operation.  Such a conservative approach is considered
advisable when planning for the start up of a green
field processing operation by potentially inexperienced
owner/operators.

The fiscal and operating year for Newco Dried is based
on the crop/marketing seasons for fruits and
vegetables:  June 1 – May 31.  In the financial analysis,
the year in which the planning and plant construction
occurs is designated “Year 0”, and the first year in
which the plant operates is designated “Year 1”.

To test the financial feasibility of this business, an “optimal”
production and sales plan was developed taking into
account the physical capacity of the plant and the relative
profitability of the various crops that might be processed
and sold (based on the assumed raw material procurement
costs and finished product sales prices).  This optimal
production plan is discussed below.

7.1.  Description of Process and Key
Operating Parameters

The technology in a dried fruit and vegetable storage
and packing plant is relatively simple.  The raw material
- fresh fruits and vegetables – is usually received
directly from the field at harvest time.14   Since Newco
Dried will only have one drier, only one raw material
crop can be processed at any one time.

The raw material is cleaned and prepared for drying
immediately upon delivery to the plant.  The
preparation steps vary for each fruit or vegetable,
but are generally as follows:
• Unacceptable product is sorted out.
• The product is washed, and in some cases peeled.
• Some products are cut, chopped or diced.
• Some fruits and vegetables are cored (e.g.,

apples), have their interior cleaned out (e.g.,
peppers), or have their stones or pits removed
(e.g., apricots).

For drying, the prepared product is spread on screens
that are placed in an infra-red drier where they are
heated for a period of 5-12 hours (depending on
the raw material).  After drying, the product is
inspected and sorted once again and may be dried a
second time.  Finally, the product is packed in
cardboard cartons or paper sacks.

14 Some crops such as apples or carrots for late season drying may
be purchased from storage.
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Figure 12: Typical Process Flow Diagram for Drying Fruits and Vegetables15

15 Note: See Annex 3.2 - Detailed Equipment and Construction
Budget for equipment details.  Process flow and equipment may
vary depending on crop processed.
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It is extremely rare for a green field processing plant
to begin operating at full capacity from the first day.
A conservative approach has been taken throughout
this analysis, with perhaps the most conservative
assumption of all being that Newco Dried won’t reach
full capacity until its third year of operation.  It is also
assumed that full capacity equals 25 operating days
per month, 22 hours per day.  The rest of the shift
time and other days are allocated for product
changeover, cleanup, repairs, and maintenance.

Table 9: Newco Dried Plant Operating Assumptions

It is also assumed that the Newco Dried plant will
operate for only seven months, starting with sour
cherries in June and ending with apples in December.
The plant will effectively be shut down from January
through May, when only the professional staff will
remain employed.

Each product has a defined specification that is based
on market demand.  The Newco Dried financial
analysis depends on the assumptions made concerning
the capacity of the drier.  The throughput capacity of
the drier depends on the size, mass, and moisture
content of the pieces of fruit or vegetable to be dried.
A change in the specification for the product can
dramatically alter the daily production capacity of the
plant.  The following table outlines the product
specifications used in this analysis.  Additional
information is contained in the Engineering Report
in Annex 3.6.

Table 10: Newco Dried Product Specifications

16 All product to be washed and sorted

The operating parameters of the proposed drier at
full capacity for selected fruits and vegetables in terms
of raw material requirement are given in Table 11.
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Table 11: Newco Dried Drier Capacity – Raw Material Input at Full Capacity (Years 3 - 10)

The assumed operating parameters of the drier at
full capacity in terms of finished product output for
different products are given in Table 12.

17 These capacities depend strictly on the product specifications
provided for each fruit or vegetable in Table 11 and defined in
Section 3, above (i.e., sliced, cubed, chopped, etc.)

18 Kgs of fresh raw material ready for processing
19 Kgs of fresh raw material ready for processing
20 Kgs of fresh raw material per kg of product ready for drying

(washed, peeled, cut, etc.)
21 Estimate based on 25 operating days per month with 3 shifts of

7.3 hours of operation, each.

Table 12: Newco Dried Drier Capacity –Finished Product Output for Selected Products at Full Capacity (Years 3 - 10)

22 Measured in kilos of prepared (washed, peeled, cut, etc.) raw
materials

23 Measured in kilos of prepared (washed, peeled, cut, etc.) raw
materials per kilo of finished, dried product

24 Measured in kilos of finished, dried product
25 Assuming 25 days operation per month (22 hours per day)
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The operating capacity of the plant is limited by the
maximum throughput of the drier, which as can be
seen in Table 12, ranges in raw material terms from a
low of 5.5 tons per day when drying plums to a
maximum of 12.8 tons per day when drying chopped
leeks.  In finished product terms (Table 12), the drier
capacity ranges from a low of 330 kg per day of dried
melon to a high of 1.7 mt of dried plums or dried
green peas.

The drying capacities in Table 11 and Table 12 depend
strictly on the product specifications provided for each
fruit or vegetable in Table 10, above.  The actual hourly
throughput will vary depending on the type, size and
water content of the product to be dried.   The input
and output capacities of the drier vary widely, but a
practical average throughput across this broad range
of fruit and vegetable crops is about 9 tons of raw
materials input per day or around 960 kg of finished
product output per day (24 tons per month).

7.2.  Processing Issues

There are several important principles involved in the
drying of fresh fruits and vegetables. Some of these
are:

• Raw material should generally be processed as
soon after harvest as possible.  Sometimes this is
a matter of hours; in a few cases (e.g., apples
and root crops), crops crops can be stored under
cool conditions for several weeks prior to
processing without significant loss of quality.

• The quality of the raw material at the start of
processing is the single most important
determinant of final product quality.  Processors
can’t improve poor quality raw materials.

• Raw material quality is also a major determinant
of processing cost.  It costs more to process poor
quality raw material than good quality.

The plan for Newco Dried assumes that the company
will operate at 70 % of operating capacity in Year 1,
85 % of capacity in Year 2, and not reach 100 % of
capacity until Year 3.  There are several reasons for
this somewhat pessimistic assumption:

• The startup year for a new, inexperienced
operator typically involves a learning curve for all
of the staff and can be plagued with equipment
breakdowns.

• It is likely that Newco Dried will require several
years to establish a raw material procurement
program that will allow it to reach 100 % of
capacity.

• The management challenges of a new business
take time to master.

Reaching operating capacity more rapidly than
projected in the plan would significantly improve the
financial results.

7.3.  Finished Product Selection

The primary determinant of the plant’s operating
capacity is the capacity of the drier and the fact that
only one product can be dried at a time.  Given this
limitation, it was necessary to establish criteria for
selecting products and allocating processing capacity.

The selection of target products for this study was
based on three sets of criteria:

• Market demand - as measured by projected
export prices and volumes

• Moldovan raw material competitiveness - as
measured by agricultural conditions and
estimated raw material procurement prices

• Technical capacity of the investment - as measured
by processing costs per kilo, throughput capacity
(kg/hour of dryer operation), and storage capacity

Virtually all Moldovan fruit and vegetable crops are
harvested in a six month period between May and
October.  Fruits and vegetables generally need to be
processed within a short period after harvest.  The
root crops (e.g., potatoes, carrots, turnips) can be
stored for longer periods on the farm.  While buying
stored raw materials adds to the cost for Newco Dried,
it allows the company to extend its operating season
through December and cover more of its overhead
and fixed costs.

Raw material costs typically dominate the variable cost
of production in the fruit and vegetable processing
industries (whether for frozen, fresh, dried or pickled
processing).  The simplest method for estimating
potential relative profitability between products is by
comparing the each product’s contribution margin
(CM) over raw material cost (a finished product’s price
less its raw material cost after processing yield).  The
results of such an analysis for a list of typical Moldovan
fruit and vegetable crops suitable for drying are shown
in the following table, Table 13.
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Table 13: Contribution Margin of Selected Exported Dried Products over Cost of Raw Material26

26 See the Annexes to the financial analysis for further information
regarding cost and price assumptions.

27 Cost of raw material after preparation (sorting, washing, peeling,
cutting, etc.) of sufficient raw material to produce one kilo of
finished dried product.

The analysis quickly reveals that some Moldovan raw
materials such as leeks are not competitive on world
markets for industrial dried products.  For some crops,
this non-competitiveness can be rapidly overcome as
production increases in response to demand from
processors.  For others (e.g., potatoes and
mushrooms), Moldova will probably always have
trouble competing with more efficient or better
endowed producers.  Products with contribution
margins of greater than 50 % appear to offer the
best potential for Newco Dried.  However, in order
to extract the maximum profit, Newco Dried should
plan to operate for as many days as possible, as long
as the marginal revenue from the additional sales
exceeds the marginal cost of processing (variable
costs).

It should be noted that Moldovan raw material costs
are always going to fluctuate much more widely than
world prices for dried fruits and vegetables.  Thus,
every year management must closely follow local crop
prices and world market conditions to determine
which products are more likely to be profitable for
Newco Dried for that particular season.

7.4.  Production Schedule

Virtually all Moldovan fruit and vegetable crops are
harvested in a six month period between May and
October.  Since these materials need to be processed
as quickly as possible after harvest, this effectively
defines the production season for Newco Dried.

An optimal production plan was devised based on:

• The relative profitability of the available crops (as
measured at the costs and prices assumed in this
study – see discussion of contribution margin
above);

• The harvest seasons for each crop and the
assessment of total available crop size; and

• The available processing capacity (as constrained
by the freezer tunnel operating capacities for
different crops).

Additional assumptions for tunnel throughput
capacity are given in Annex 4.1.

This plan selected the apparently most profitable crops
and then allocated the drier operating time (hours
of operation per fortnight) equally to each crop.  The
plant would process fresh raw material during the
peak harvest months of June – October, and then
process farm-stored crops (e.g., apples and carrots)
in November and December.
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Table 14: Newco Dried Production Plan at Full Capacity (mt)

In the financial analysis below, it is assumed that the
production plan remains constant over the life of the
project.  In actuality, Newco Dried will probably alter
its production mix every season, depending on the
relative profitability of various crops (as measured by
the contribution margin).

7.5.  Staffing

The staffing plan is based on the size of operation
and the operating plan (calling for only 7 full months
of processing).  The professional staff (management
and technical personnel) and the security guards are
mostly employed for twelve months.  Manual labor
(hourly workers) is only employed during the
processing season (June – December).

Table 15: Newco Dried Full Capacity Salaried Staffing
Plan (3 Shifts)

To minimize capital investment, the plant depends
on manual labor supplied by hourly workers for
receiving, processing and handling the product during
the 9 operating months (processing or sales).  The
amount of labor is only partly a function of volume
of output.  The labor requirement per ton of finished
product varies considerably, from a low of 18 man
hours per ton of dried cherries (from raw material
reception through finished product) to a high of 400
man hours per ton of dried apples.  The labor usage
estimates by crop are in Annex 4.1.  The following

estimates of monthly labor requirements are based
on the estimated labor input per ton of finished
product for each crop processed in the proposed
production plan.

Table 16: Newco Dried Full Capacity Staffing Plan (3 Shifts)
– Seasonal/Hourly Workers

7.6.  Optional Operating Strategies

The operating plan analyzed here does not include
the option of open air (solar) drying for fruits and
vegetables.  This involves spreading prepared raw
material on screens under the sun and allowing it to
air dry, a technology used in many countries, including
the USA and Spain.  With Moldova’s hot dry summers,
a company in this business would be well advised to
allow for such drying to augment its production
capacity.  Open air drying could be used to augment
Newco Dried’s total production capacity.  Examples
of this are shown in Annex 4.2.

28 One shift supervisor is needed for each shift during processing.
29 Two forklift operators are needed during processing,.
30 The estimate of total labor used per month is based on operations

25 days per month, 6 days per week, 3 shifts per day, and 8 hours
per shift.

31 This estimate is only an average as staffing must be flexible to
accommodate the ebb and flow of raw material and harvest and
the large variations in labor requirement between crops.
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• Assessing the potential for another complete
collapse of the Russian market is beyond the scope
of this analysis.

• Dependence on too small a number of customers
leaves Newco Dried very vulnerable if one
customer fails.

• Dried products on industrial markets have little
or no branding potential.  Sales are highly
competitive and tied directly to product quality,
global market supply and demand conditions, and
supplier performance.

Risk Management Strategies:  Managing market
risks is a complex challenge.

• The most important risk management strategy
for any processing business is to continually strive
to lower unit costs and increase product margins.
Least cost producers always have a significant
competitive advantage in any market.

• Working hard to build customer relations is also
important.  Meeting and exceeding customer
requirements to make Newco Dried a preferred
supplier for every customer is an important way
of addressing the risk from competition.

• Newco Dried must make an active effort to
remain abreast of market conditions, through
market visits and other information gathering
means.

• Newco Dried must work to diversify its customer
base outside of Russia to Central and Western
Europe.

• Newco Dried must try from the beginning to
overcome the generally negative view that
potential customers have of Moldovan companies
and products by demonstrating a serious
commitment to product quality (relative to price)
and performance.

8.3.  Production Technology Risk

Risks: Dried technology is not exactly “low tech” or
without difficult technological challenges.  Because
of the two key investment limitations (total
investment size and equipment origin), Newco Dried
will rely on infrared drying equipment from an
unproven supplier and may face serious risks related
to the performance and reliability of its process
equipment.  These risks will impact cost, quality and
capacity.

Risk Management Strategies: To manage pro-
duction risks, Newco Dried must:

• Establish and maintain a rigorous program of
equipment inspection, maintenance and repair,

8. RISK ANALYSIS AND RISK
MANAGEMENT STRATEGY

There are obviously a wide variety of risks in any
business and a number of risks that are specific to
agricultural processing industries.  This analysis will
focus principally on risk issues directly tied to Newco
Dried’s business plan.

8.1.  Raw Material Risk

Risks: Raw material risks can be summed up as:
Timing, Price, and Quality.

• Early or late harvests can vastly complicate
production planning due to the limited freezing
tunnel capacity.

• In farming, raw material prices are generally
driven primarily by supply conditions.  If there is
a problem with the crop resulting in a reduced
harvest, prices to the processor can be expected
to rise.  An over-abundant crop will generally
drive prices to the processor down.  A supply
shortage in one major market can drive up prices
in other countries.

• Quality is partly related to price, but in the case
of dried processing, a poor quality crop (e.g.,
high disease prevalence, small size due to
drought, overgrown due to high temperatures,
etc.) can result in lower quality finished product
and put downward pressure on export prices.

Risk Management Strategies: An active, effective
supplier relations program is the most important
strategy for reducing some of the risks related to raw
material procurement.  Key elements of such a
strategy are outlined in the Raw Material Analysis
section (above, p. 12).

8.2.  Output Market Risk

Risks: Output market risks are generally related to
competition factors.  In the case of dependence on a
single major market (i.e., Russia), there is also the risk
of exogenous shocks, such as a repeat of the 1998
financial collapse, to consider.

• Moldovan production is too small to have any
meaningful impact on export market prices.  A
large crop in a more important supply area (e.g.,
Poland) can drive the demand for and the selling
price of that crop down on world markets.

• Entry into the market by more efficient, lower
cost producers will put pressure on selling prices
as customers seek the lowest available price.
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including maintaining a stock of key repair and
replacement parts for all equipment.

• Develop cash reserves to finance a continual
program of upgrading and modernizing the
process equipment.

• Ensure that all equipment and machinery
operators are well trained, well supervised, and
well motivated.

8.4.  Management Risk

Risks: Most of the management related risks to
Newco Dried will be in the area of production
planning and operations management.  Squeezing
the optimal production from this process line will take
careful planning and attention to operating
efficiencies.

Risk Management Strategies: The principal risk
management strategy is to hire, train and
appropriately motivate exceptional management and
supervisory personnel who are capable of managing
Newco Dried to achieve lowest costs and greatest
efficiency of operation.  Good performance should
be rewarded; poor performance should not be
tolerated.
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9.1.2. Profit and Loss

The pro-forma projections of profit and loss show
that Newco Dried will be profitable from the first year,
even operating at 70 % of capacity.  The assumed
production plan results in gross margins of 34 % -
67 %, depending on the product (Revenues net of
Cost of Goods Sold or COGS).  The detailed annual
profit and loss projections for Years 0 – 10 are shown
in Annex 5.2.

At full capacity, Newco Dried achieves an overall
profitability of 15 % (Net Income/Sales).  It has an
EBITDA of 27% (EBITDA/Sales).  These are reasonably
attractive levels for a non-branded agro/food
processing business.  It is clear that overall profitability
is hampered by the company’s low total output and
sales compared to its fixed and overhead costs.  It
appears possible to expand output (with additional
investment) without necessarily expanding overhead,
which would improve profitability.

9. FINANCIAL ANALYSIS

The pro-forma financial analysis of the proposed
Newco Dried business plan is based on ten years of
financial projections using the business strategy and
various product, cost, price and production
parameters outlined earlier.  A detailed set of monthly
pro-forma projections was prepared for the first three
operating years (Years 1 – 3) to evaluate any cash
flow problems and the need for debt financing for
working capital.

Based on the assumptions used, Newco Dried appears
to be moderately profitable.

9.1.  Pro-Forma Projections

Financial projections have been made for the income
statement, balance sheet and cash flow.  A detailed
list of assumptions underlying these projections is
given below.

9.1.1.  Assumptions

A number of assumptions were required to prepare
the pro-forma financial analyses.  The full list of
assumptions is presented in Annex 5.1.  Selected
financial assumptions which are particularly
fundamental or unusual include:

• Direct investment in capital assets is fully funded
by initial equity investment.

• All costs are denominated in 2003 $USD, ignoring
the generally countervailing effects of inflation
and foreign exchange rates.  This is justified on
the basis that all sales will be in $USD.

• Debt financing is used only to finance working
capital when cumulative operating cash flow is
inadequate.

• To reflect real world risks in the financial projections,
Newco Dried is projected to operate at less than
full capacity until Year 3 (Year 1 = 70 %, Year 2 =
85 %, Year 3 = 100 %).  Operating capacity,
production volumes and sales remain constant in
Years 3 – 10.

• The production plan selected products with only
the highest contribution margins (selling price less
cost of raw material) and operating capacity was
allocated equally among all products produced
in the same period.

• Accounts Payable are zero – all raw materials,
packaging, ingredients, and other supplies are
assumed to be paid on delivery.

• Accounts Receivable are estimated at 30 days of
sales.



Section E / Case Study 3 283

The following table shows the structure of total costs
(prior to income tax) for Year 3, the first year at which
Newco Dried is projected to reach full capacity.  The
cost structure remains constant in Years 3 - 10.

Table 18: Newco Dried Structure of Costs of Production
at Full Capacity - Year 3 (Individual Costs as Percentage
of Total Costs pre Tax)

Table 17: Newco Dried Pro-forma Profit & Loss Projections ($USD)32

32 See detailed assumptions for financial analysis in Annex 5.1
33 Net Income actually increases slightly in Years 4 - 10 due to declining

fixed costs (primarily insurance premiums on fixed assets) and the
accelerated depreciation rates used on process equipment.

34 Utilities are such a high share of cost because the drier – the core
of the processing operation – is electrical.

At full capacity in Year 3, Newco Dried achieves an
average product gross margin of 47 %.  In a larger
business (in agro-processing), 47 % average gross
margin should be sufficient to ensure a relatively
attractive level of profitability.  However, Newco
Dried has such high fixed costs and overhead
expenses relative to its size that it only achieves a
level of profitability (net incomes as a percent of
sales) of 15 %.
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Table 19: Newco Dried Product Gross Margins at Full Capacity (Year 3)

9.1.3. Cash Flow Analysis

Food processing businesses that depend on
agricultural raw materials typically face a characteristic
cash flow pattern, with significant cash outflows for
raw material purchases, followed by delayed cash
inflows as finished products are sold.  Fruit and
vegetable processing businesses are a good example
of this.

A monthly cash flow analysis was prepared for
Newco Dried’s first three operating years in order to
evaluate any potential cash flow problems.  These
projections showed that short term loans were needed
to finance working capital during the first four years
of operation.  After Year 4, the company is able to
generate sufficient cash internally to finance its
working capital needs.

Figure 13 shows what Newco Dried’s month end cash
position during its first year would be without
working capital financing.  Sales revenues (Cash
In) only occur over the 5 month period, November –
March, while expenditures are faced every month.

Figure 13: Newco Dried Monthly Cash Position at Month
End – Year 1

35 COGS includes: raw material cost and transportation, variable
labor, variable operating costs (electricity, water), and packaging.

The following table presents Newco Dried’s annual
working capital financing needs for Years 1 – 3.  These
requirements seem well within the company’s
capacity.  It is self financing from Year 4 on.

Table 20: Newco Dried Short Term Working Capital
Financing Requirements

Table 21 shows the projected cash flow for Years 0 –
3.  Detailed monthly cash flow projections for Years
1 – 3 are shown in Annexes 5.4 – 5.6.  The detailed
annual cash flow projections for Years 0 – 10 are
shown in Annex 5.3.

36 The initial equity investment of $600,000 includes sufficient funds
to cover start up working capital needs for salaries, initial supply
purchases, etc.
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Table 21: Newco Dried Pro-forma Cash Flow Projections ($USD)37

37 See detailed assumptions for financial analysis in Annex 5.1.
38 Year 0 is the period covering planning through construction,

installation of equipment and commissioning of the plant.  Year 1
is the first 12 month period of operation and the first fiscal year
(June 1 – May 31).

39 Operating cash flow decreases in Year 5 and thereafter as
Depreciation decreases due to the accelerated depreciation rates
used on process equipment.

40 For simplicity, the financial model assumed that there is no
distribution of profits and no new capital investment during the
plan period.  Cash is simply left to accumulate.

Once Newco Dried reaches full capacity in Year 3, it
begins to generate $115,000 per year in net free
cash, and could generate a cash reserve of about
$1,064,000 by the end of its tenth year of operation.40

This demonstrates the company’s ability to finance
new capital investment to grow the business from
internally generated cash.  However, the company
might also be able to attract new equity investment
or obtain debt financing for an expansion.

Table 22: Newco Dried Projected Cumulative Net Cash
Flow Years 1 – 10 ($USD)

9.1.4.  Balance Sheet

Newco Dried has a simple balance sheet, with no long
term debt.  Under normal conditions, the business
should be a reasonably good candidate for long term
debt financing to underwrite new capital investment
and an expansion of the business.  The detailed annual
balance sheet projections are contained in Annex 5.7.

9.1.4.  Balance Sheet

Newco Dried has a simple balance sheet, with no long
term debt.  Under normal conditions, the business
should be a reasonably good candidate for long term
debt financing to underwrite new capital investment
and an expansion of the business.  The detailed annual
balance sheet projections are contained in Annex 5.7.
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Table 23: Newco Dried Pro-forma End of Year Balance Sheet Projections ($USD)41

9.1.5. Key Ratios

The Internal Rate of Return (IRR) was calculated based
on the 10 year pro-forma financial projections
presented above and in Annexes 5.2 – 5.7.  The IRR is
estimated at 11%.  The payback from cash flow is
approximately 6 years (assuming no change in
operations).  Based on these measures, and in view
of the business risk involved, Newco Dried is only a
moderately attractive investment.

41 See detailed assumptions for financial analysis in Annex 5.1.
42 Total assets continue to accumulate in Years 4 – 10 due to retained

earnings.
43 Short term loans are taken at the beginning of the season, but

paid off before the end of the year.  There is no long term debt.

Table 24: Newco Dried Key Financial Ratios

9.2. Sensitivity Analyses

Analyses were made to test the sensitivity of the results
of the pro-forma financial projections to changes in
three key parameters:

• Increases in Raw Material Costs
• Decreases in Finished Product Selling Prices
• Increases in Operating Costs

The impacts of these changes were evaluated in terms
of their effects on annual net income and on cash
flow from operations.

Additional rules were applied:

• In all sensitivity analyses, only the indicated
variable was changed and all others were
unchanged (ceteris paribus).

• Each assumption tested is assumed to affect costs
or prices equally for all ten operating years.

The business strategy assumes that only products with
a contribution margin of 35 % (unit selling price less
raw material cost) will be produced and that the
available production capacity will be equally divided
among those products.  This strategy gives the
business a certain degree of flexibility of operation
that ensures profitability and adequate cash flow in
the face of major deteriorations in business conditions.
Thus, when raw material costs increase or selling prices
decrease, reducing contribution margins, the
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production mix is adjusted (completely dropping less
profitable products) and production capacity is
reallocated to the remaining products (in an effort
to achieve full plant utilization).

9.2.1. Sensitivity to Raw Material Cost
Increases

On average, at full capacity, raw materials (fresh,
unprocessed fruits and vegetables) account for 37 %
of the total cost of production (this obviously varies
for each product).  The price for any individual crop
– particularly for fruits – can easily vary 50 % from
year to year, but it is highly unlikely that all crop prices
would simultaneously increase by such a degree in
the same season (and even less likely that such an
increase would persist for multiple years as is tested
here).

This analysis demonstrates that Newco Dried is robust
enough to withstand substantial increases in its raw
material costs and still remain profitable.  At 85 % of
plan capacity (in Year 2), Newco Dried can still break
even in the face of a 39 % increase in all raw material
prices.  At full capacity (Year 3), the company can
sustain an increase of greater than 60 % increase in
all raw material prices and still break even.

Table 25: Impact of Multiyear Increases in All Raw
Material Costs on Newco Dried Net Income

One of the biggest sources of risk for most agro-
processing businesses is a severe cash shortage
brought about by adverse business conditions.  Under
this business strategy, Newco Dried can sustain a
positive operating cash flow even in the face of a 50
% increase in raw material costs.

Table 26: Impact of Multiyear Increases in All Raw
Material Costs on Newco Dried Operating Cash Flow45

9.2.2. Sensitivity to Finished Product
Selling Price Decreases

Newco Dried is more sensitive to changes in its finished
product export prices than it is to changes in its raw
material costs.  Nonetheless, in the face of even an
across-the-board 10 % decrease in export prices,
Newco Dried will still be profitable at full capacity (Year
2 is at 85%, not full, capacity and thereafter).  Under
the current business strategy and operating
assumptions, Newco Dried would have to experience
a greater than 15 % across-the-board drop in export
prices (for the first three consecutive years when it is
operating at less than full capacity) before the
company would fail to break even at full capacity.

Table 27: Impact of Multiyear Decreases in All Finished
Product Selling Prices on Newco Dried Net Income

At full capacity, cash flow from operations remains
positive with a greater than 25 % drop in export
prices, but the company experience an increased need
for short term loans to finance its seasonal raw
material purchases.

44 Ceteris paribus, assumes all raw material costs increase the same
percentage over all years.

45 Assumes no change in short-term debt borrowing from Base Case
levels to finance higher cash flow deficits

46 Ceteris paribus, assumes all raw material costs increase the same
percentage over all years.

47 Ceteris paribus, assumes all finished product selling prices decrease
the same percentage over all years.
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Table 28: Impact of Multiyear Decreases in All Finished
Product Selling Prices on Newco Dried Cash Flow48

9.2.3. Sensitivity to Operating Cost
Increases

Other operating costs mainly include salaries, sales
and marketing costs, and the costs of the raw material
supply development program.  These costs account
for about 24 % of total costs of production.  Such
costs are typically more stable than raw material or
finished product prices.  In Newco Dried’s case, these
costs plus depreciation (10 % of total costs) are fixed
and their size is the primary cause of the company’s
low profitability.  In fact, a 6 % decrease in operating
costs would result in break even in Year 1, even at
only 65 % of capacity.  However, at full capacity
Newco Dried would still break even with a 30 %
increase in these costs.

Table 29: Impact of Multiyear Increases in All Operating
Costs on Newco Dried Net Income

With even a 30 % increase in operating costs, cash
flow from operations returns to positive at 85 % of
capacity (in Year 2)

Table 30: Impact of Multiyear Increases in All Operating
Costs on Newco Dried Cash Flow51

9.2.4.  Conclusions

There are many sources of risk in any business and
these sensitivity analyses do not assess all such possible
sources, but they do demonstrate the soundness of
the proposed business strategy in the face of the three
most likely sources of risk: raw material cost increases,
selling price decreases, and higher operating costs.

Testing the impact of increases in raw material costs
is equivalent to testing for the risk of bad crop years
since when a crop is short its procurement cost to a
processor can be expected to increase.  However, this
is not entirely identical to evaluating the risk of Newco
Dried’s failure to implement an effective raw material
procurement program.  If Newco Dried’s mana-
gement is simply unable to procure adequate
quantities of raw material – at any price – the facility
will habitually operate at less than full capacity.
However, even at 70 % of estimated capacity Newco
Dried can be profitable.

9.3.  Future Options

As discussed in Section 6 - Investment Plan (above) -
the principal option for future expansion of the
business is to expand drying capacity.  One way of
doing this would be to simply double the existing
processing line – at a rough cost of $200,000.  Newco
Dried will have generated sufficient cash to finance
this expansion from its own resources by the end of
its fourth year and thus could effectively operate at
200% of the capacity outline in this plan.  An
alternative would be to begin to invest in larger scale
drying equipment than the infrared cabinet used in
the present design.

48 Assumes no change in short debt borrowing from Base Case
levels to finance higher cash flow deficits.

49 Ceteris paribus, assumes all finished product selling prices decrease
the same percentage over all years.

50 Ceteris paribus, assumes all operating costs increase the same
percentage over all years.

51 Assumes no change in short debt borrowing from Base Case
levels to finance higher cash flow deficits

52 Ceteris paribus, assumes all operating costs increase the same
percentage.
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10.  ANNEXES

Annex 1.  Market Analysis

Annex 1.1: Russian Market

Dried Fruits Displayed for Sale in Moscow Wholesale
Market

Annex 1.2: Examples of Dried Fruits and
Vegetables

Dried Apples – peeled, cored and sliced into rings

Dried Apricots – halves, pits removed

Dried green bell pepper (sweet pepper) - flakes and
granules

Dried red bell pepper (sweet pepper) - flakes and
granules
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Dried pears – sections (wedges)

Dried garlic – whole cloves

Dried red beets - flakes and powder



Section E / Case Study 3 291

Annex 1.3: Potential Target Customers for Newco Dried

Annex 2.  Raw Material Analysis

Annex 2.1: Raw Material Volume (mt) – Monthly Procurement Plan at Full Capacity Based on Proposed Production Plan

Annex 2.2: Raw Material Value ($’000 US) – Monthly Procurement Plan at Full Capacity Based on Proposed
Production Plan
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Annex 3.  Investment Plan and Engineering

Investment, Engineering, Equipment and Related
Materials

Annex 3.1 Plant Building Elevation Drawing

Annex 3.2 Investment Budget – Equipment and
Construction

Annex 3.3 Major Processing Equipment

Annex 3.4 Suppliers of Equipment, Machinery
and Construction Materials

Annex 3.5 Potential Construction Contractors

Annex 3.6 Engineering Summary
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Annex 3.1: Plant Building Elevation  Drawing



294 Section E / Case Study 3

Annex 3.2: Newco Dried Detailed Investment Budget for Equipment and Construction
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The ÓÏÌ-4Ì is intended for infrared drying of sweet
cherries, cherries, apricot, peaches, apples, pears,
pumpkin, melons, onions, potatoes and other
vegetables and fruits in order to obtain long term
storage.  In the products processed by infrared beams
the content of vitamin C increases up to 90 %, general
sugar 98 % and 85 % general acidity, all flavor
qualities are preserved, and there is no necessity for
blanching or sulfate treatment before drying, as
infrared rays are capable of inactivating oxidizing
fermentation.

The ÓÏÌ-4Ì is supplied with the automatic device
for regulating humidity and temperature in the
chamber. The installation is equipped with gauges,
which exclude the opportunity of operation ÓÏÌ-
4Ì in condition of infringement of tightness in the
chamber.  Inside the drying chamber is situated the
carriage which consists of 5 levels. On each of them
are established by 3 lamps with infrared radiation.
The carriage moves along pallets on all length of the
drying chamber in such a manner that the receipt of
a uniform and identical flow of energy is provided to
all fruits.

The pallets with fruits settle down in circles under
the mounted generators of Infra Red -radiations. Last
penetrate fruits and heat up them in all volume.
Simultaneously, air inside the drier is moved by fans
through electric heaters that promote improvement
of process of warming and mass-exchange.  Use of
the ÓÏÌ-4Ì unit improves sanitary conditions for
the attendants and meets ecological standards, while
tunnel dryers do not. OR and is comparable to tunnel
dryers in meeting ecological standards.

ÓÏÌ-4Ì can be used at canning factories, at storage
warehouses for fruits and vegetables, and directly at
the places where fruits and vegetables are collected.
ÓÏÌ-4Ì easily can be established practically in any
premise(room) with natural ventilation and area of
at least 50 m2.

Annex 3.3: Major Pieces of Processing Equipment for Newco Dried

ÓÏÌ-4Ì
Industrial Infrared Drying Unit

ÓÏÌ-4Ì Industrial Infrared Drying Unit

Legend

1 – Carriage with the electric drive and infrared lamps
2 – The walls of the internal chamber are executed

from food aluminum
3 – Observation window for supervising drying

process
4 – The outside chamber’s walls are executed from

“sandwich” type plates with filler
5 – Modular cassette from food aluminum designed

for accommodating 30 sieve pallets from
corrosion-proof steel

Note! The above picture of drying equipment is
illustrative of the type of equipment used, but the
reader should note that within the same capacity and
price range there are numerous alternatives to this
particular machine.
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Conveyor ÈÏÊÑ-077

The Functions: designed for conveying of food and
other products

The Technical Parameters:
• The Width of the belt, mm - 250
• The Speed of belt, m/min – 6-18
• The Distributed Load on the belt, kg/m² - up to 6

Electric Engine:
• Frequency of rotation, rotations/min – 750
• Power, kWt - 0,6

The Dimensions – 5050 mm õ 500 mm õ 1150 mm
Weight – 190 kg

Design Features:
• It is equipped with synthetic carrying belt, that

allows the direct contact with food product
• The construction allows to adjust the height
• It is equipped with the frequency controller that

is included in the conveyor’s control panel. It
allows changing the speed of the belt in the given
limits.

• It is equipped with the “flag” in the end of the
conveyor designed for stopping the belt in the
cases when the product reaches the end of the
conveyor.

• There is the possibility to manufacture the
conveyor of any required dimensions

Peeler - ÌOÊ-300

Function: designed for peeling potatoes and root
crops (beet, carrot, turnip, etc.)

Technical Parameters:
Productivity, kg/h - 300
The bin capacity for raw material, kg - 10
Time for processing, min - 2

Electric Engine:
the frequency of rotation , rot/min - 1500

The assembled power, kWt - 0,55
The Dimensions, mm - 600x410x1000
Weight, kg – 62

Design Features:
• Equipped with the working bin, assembler box

gear, discharge hatch, control panel, and mount
• Functioning is based on peeling of potatoes and

other root crops by mechanical action of cleaning
parts
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Cutter ÃÀÌÌÀ-5À

Function: designed for grating and cutting raw and
boiled vegetables and fruits in pieces with different
geometrical forms and preparation of stuffing. The
equipment can be used as a component of the set of
equipment for processing (drying, canning, freezing
etc. of fruits and vegetables) as well as on the
enterprises of public catering and in small agricultural
enterprises.

Technical Parameters:
Productivity (for cutting in bars10x10 mm), kg/h -
400
Types of cutting, pieces - 8
The Number of loading devices, pieces - 2
Assembled power, kWt - 0,6
The Dimensions, mm - 550x290x550
Weight, kg – 25

Design Features:
• Big assortment of knives, grates, gates that allow

cutting, chopping and disintegrating all types of
raw and boiled vegetables as well as fruits on
pieces with different geometrical shape.

• Type of cutting: slices, plates, cubes, bars and straw
• The vertical construction assures the âåðòèêàëü-

íàÿ êîíñòðóêöèÿ îáåñïå÷èâàåò convenience for
working and does not require big surfaces for
equipment location

• Presence of the blocking device excludes the
possibility for switching on  the disintegrator
during the replacement of the attachments

• The parts of the disintegrator that contact with
the food products are manufactured from the
materials that are authorized for usage in food
industry

Equipment for transporting products to packing

1) Floor hopper with feeding conveyor

2) PSh-1 floor hopper
with auger feeder

3) Signal-M semi-automatic weight dosing
complexes for granulated and small-piece
products (large packs)
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Annex 3.4: Possible Suppliers of Equipment, Machinery and Construction Materials
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Annex 3.5: Potential Contractors for Plant Construction and Erection

Note:  Intexnauca SA is able to execute all of the above mentioned works.
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- Cutting, chopping or crushing of raw mate-
rial (machines for cutting in such forms like
small pieces, circles, cubes or chips);

- Blanching or chemical and thermal processing
of raw material and cooling, (blanchers);

- Draining of water and processed raw
material preliminary drying before drying in
industrial installations (net transporter for
water draining with fans used to accelerate
evaporation of a moisture);

- Stacking of products ready for drying on net
pallets and cartridges (working tables or
pallet transporter);

- Drying of the processed raw material drying
in the industrial drying installations and
modules, (installation of the mixed
convection-infra red dryer);

- Sorting dried products with the purpose of
division of separating the part of products
that is ready for collective packing from the
part that requires additional drying (sorting
tables);

- Drying of small sets of products and
processing them up to readiness, (vertical
cases for infra-red drying);

- Dosing/weighing and primary packing of dry
products in industrial packaging - cardboard
boxes or paper / polyethylene bags, weight
20-25 kg.
(Weights up to 50 kg and, - or weights-
fillers);

- Dosing, mixing and packing in individual
packages of 30 - 2000 grams.
(Automatic packing machines and half-
automatic devices);

- Transporting and storing in the specially
equipped dry warehouse rooms - (chamber
with wooden pallets and metal cartridges,
hand-operated carriages or el. kars/
supressors).

4. To equip and to outfit the basic and auxiliary
rooms and those used for the personnel with
the necessary equipment and inventory (hand-
operated and hydraulic carriages, dressing rooms,
toilets and shower, chairs, means of commu-
nication, office supplies, etc.)

Annex 3.6: Engineering Summary

The Name of the Module: “Dried Fruits and Vege-
tables”

Subtopic: Engineering and Technological estimates
of the module

The main scope of this work is to design a module
for the implementation of a business based on
trading with dried fruits’ and vegetables’. This business
involves the following stages:

• Collection
• Pre-processing (washing, selection, grading,

peeling, cutting, blanching, etc.)
• Drying
• Packaging
• Delivery

It is assumed that for the initiation and development
of the given business it is required:

1. To build refrigerating, industrial and auxiliary rooms
from easily assembled elements (metal frame on
the iron-concrete bottom – basement and walls,
ceilings, roofing insulating panels and doors).

2. To equip refrigerating chambers (the average-
temperature refrigerating chambers for the
storage of the reserve-stock) to cool to
temperatures of -5oÑ to + 10oÑ (designed for
storage of an industrial stock, such as agricultural
products, in fresh condition and as finished
product) - with autonomous or centralized
refrigerating systems whose cooling capacity is
fitting to the volume of rooms.

The total cost of the items mentioned in points 1
and 2 is approximately $288,000 USD.

3. To equip industrial rooms with basic and auxiliary
equipment designed for

- Accepting and weighing of incoming raw
material, (automobile and portable weights,
reception bunkers and transporters,
refrigerating chamber for a storage of an
industrial stock of raw material);

- Washing and sorting of raw material (washing
machine or washing tank, sorting corrosion-
proof tables or sorting transporter);

- Cleaning of fruits (special machine(s) for
cleaning fruits);
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5. To equip the object with transport mechanisms
and equipment (el. kars and suppressors) as well
as with wood or plastic containers with wooden
pallets, metal cartridges and corrosion-proof
plastic trays / baskets;

6. To supply the object with fire protection means
(reservoir /tank with water and fire-prevention
stock including fire hydrant, fire extinguishers,
boxes with sand, boat hook);

7. To install the sewage system and waste hole for
accumulation and to take out  the used waters
and liquid production waste or to ensure the
connection to the general urban / village water
drain.

8. To ensure construction of a chink and pressure
water tower in cases where there is an absence
of a source of drinking and technical water.

9. To provide construction of a warm - steam mini-
boiler-house for steam production for both the
heating of industrial and auxiliary rooms or to
apply a steam generator to ensure heating of
the rooms by independent heating and water
boiling equipment.

10. To provide the equipment and outfit for the
laboratory for the laboratory analyses of incoming
raw material and final production.

The total cost of the items mentioned in points 3
and 10 is approximately $240,000 USD.

The construction of this module in terms of time
takes into account that a part of the equipment needs
to be imported and is estimated at approximately 6
to 8 months, starting from the opening of the
financing as it is presented in the following table:

Taking into consideration that these tasks can be
completed simultaneously, the overall duration is
estimated at eight months, as is presented below:

For the elaboration of this project, the following
technological scheme is suggested:

Raw Material Preparation

The higher the quality of raw material, the better
the quality of the final dried products. Dried products
prepared from unripe fruits are always worse, than
from well ripened ones. Overripe fruits, however, are
not suitable for drying. Therefore, fruits and
vegetables designed for drying should be at the stage
of so-called “consumer maturity”.

The preparation of raw materials for drying begins
with sorting and takedown inspectors. They reject
the rotten fruits and vegetables. If the fruits are going
to dry wholly, then inspectors select damaged fruits,
ugly and sort them by size to dry separately.

The prepared fruits and berries are washed carefully
in flowing water. In order to wash any residual
insecticides and pesticides from fruits’ surface, soda
in water (5-6 g for 1 l of water) or table vinegar (1
spoon on 1 l of water) is added. After that, processors
remove inedible parts: clear peeling from fruits and
vegetables, outside leaves from cabbage and onions,
and stems and the rest of flowers from berries.

After washing fruits and vegetables in flowing water,
processors cut them into circles, rows and strips in
order to increase the area from which water
evaporates and to accelerate the drying. In order to
prevent fruits and vegetables from darkening while
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drying, they are bleached in a solution of salt or citric
acid (5-10 g per 1 l of water). Cut raw material is
blanched.

For some fruits, especially those of light colors, it is
better to boil them thoroughly in sugar syrup. That
will keep their coloring and will speed up drying. It is
possible to sweeten sour fruits or berries while drying
- they will become more viscous and sweet, keep
better natural color and store more easily. This can
be done by filling the drying berries (up to 50%) with
hot syrup and storing them for 6-8 hours in a cold
place. After that, processors remove berries from the
syrup, reheat the syrup, and again fill the berries with
it. 100-200 grams of sugar are added to each liter of
syrup. After 6-8 hours, syrup with berries is heated
to boiling, and berries are removed from the syrup.
Then the fruits are dispersed in a thin layer to dry
until they reach their finished state.

Fruits and vegetables are always dried in thin layers
to ensure air access from different directions, and
each grade of fruits and vegetables needs to be dried
separately, even if they will be mixed afterwards. The
modes and features of drying for separate cultures
will be given separately.
• Blanching - is carried out on the equipment for

blanching.
• Cooling - is carried out by cooling in the air and

drying on drying modules.

Technological features of drying for some
vegetables and fruits

Beets and carrots drying

Well ripened root berries are washed, cleaned, cut in
narrow stripes, and displayed in one lay and dried on
the sun before the end of juice evolving. Then they
stack them in a thin layer on a sieve and dry at
temperature 70-80oÑ.  Periodically they agitate it. It
is possible to dry it up on the sun. To cool and to lie in
tight container.

Mature root berries are carefully washed and boiled
about 20 minutes from the moment when water
starts boiling. Then they cut it in narrow stripes and
dry on sieves in a thin layer at 70-80oÑ.

Onions Drying

Processors select hard, healthy bulbs for drying, then
they clear, wash and cut them into thin circles. The onions
in the process of drying produce a sharp, unpleasant,
and lingering odor. Therefore, it is better to dry onions
outside the inhabited rooms. To speed up the drying

process, processors blanch onions for 1-2 minutes in
boiling water.  Then they arrange onions loosely on sieves
and dry them at 70oÑ. Final drying is carried out at 40oÑ.
In this case, onions will have white color.

Drying of apples in circles

Apples of various grades are suitable for drying. It is
best to use those which do not darken quickly after
cutting (for example, antonovka).

Apples are carefully washed in water acidified by
vinegar in order to wash out mud and any chemicals
used to combat garden vermin. Processors then clear
inedible parts, including peel. The apples of early
grades dry with peel. It is best to take out the cores
with the help of a special tube made from steel or
with a sharp spoon. The prepared apples are cross
sectioned into circles of 4-7 mm thickness. To ensure
that cut apples do not darken while drying as a result
of oxidation, they are immediately immersed  in cold
salted water (10-15 gr of salt in 1 l of water) or
acidified water (2-5 gr of citric or tartaric acid in 1 l
of water). In order to partially destroy ferments and
accelerate the drying process, it is possible to blanch
cut apples within several minutes in boiling water,
and then to cool them in cold water. Instead of
blanching, it is also possible to keep the cut apples
on a sieve above the vapors of boiling water for ten
minutes, and then to cool them down in cold water.
The apples prepared like this dry faster.

The cut apples are arranged on sieves or trays in one
layer. Processors begin to dry them at temperatures
from 70-75oÑ up to 80-85oÑ. When approximately
2/3 of the water evaporates, the temperature is
lowered to 50-55oÑ. The drying process lasts 6-10
hours. The properly dried apples have yellow-brown
color, do not break at compression and do not release
juice, and they contain approximately 20 % of their
original moisture.

Drying of plums and of cherries

It is possible to dry any grade of plums, but the
vengerka grade is the best for this. Processors choose
for drying healthy, mature or even overripe (with
wrinkled peel) fruits. After being inspected and the
sorted, fruits are introduced by portions into boiling
water for 1-2 minutes, and then cooled in cold water.
Blanching accelerates the drying process and destroys
ferments. In this way, the waxen layers from the fruits’
surface are dissolved. To speed up this process, it is
useful to add drinking soda (10-15 gr per 1 l of water)
to boiling water. In this case, blanching time decreases
to 5-20 seconds. Grades of plums with gentle peel
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blanch in hot water at 90-95 Ñ, but those with dense
and thick peel require a solution of soda.

The cooled fruits are arranged on sieves in one layer
and dry the first 3-4 hours at 40-45oÑ. When the
plums dry up, and peel wrinkles, the drying is
interrupted and sieves are kept for 4-6 hours at 18-
22oÑ. Then, within 4-5 hours, they are dried
repeatedly at higher temperatures of 50-60oÑ. Then
they again interrupt drying. They finish drying within
12-16 hours at 75-80oÑ.

Dried up plums of dark color grades are black to blue
in color, and light color grades are brown in color.
The correctly dried up fruits are brilliant and uniformly
wrinkled, and the seed is well separated from the
pulp.

Drying of pears

Processors use for drying summer and early grades
of pears that have begun to ripen. While small fruits
can be dried wholly, the average size needs to be cut
in half and the large size into four pieces. To dry whole
pears, processors have to drop them for 15-30 of
minutes in boiling water, then take them out, drain
them, and lay them on trays for drying.

The tastiest dried pears come from small size grades,
which are boiled thoroughly for some minutes in
sugar syrup (100-150 gr of sugar in 1 l of water). For
large pears, it is necessary to cut them into pieces
and to put them for a couple of minutes into cold
acidified water (2-4 gr of a citric acid in 1 l of water).
Initially it is possible to dry pears at 80-85oC, and after
sun-cure to lower temperature to 50-60oC. It is
possible to begin the drying process in the sun, and
then to finish drying in the stove at 70oC.

Drying of apricots

In a moderate climate, it is best to take small apricots,
with separated seed, and use the pulp for drying.

Mature, healthy apricots should be carefully washed
and blanched (to drop in boiling water). Then, they
should be cut in halves and have their seeds removed.
Halves are arranged on a grid or trays in one layer,
holes upwards. In order to prevent apricots from
darkening during drying, it is possible to fumigate
them with sulfur within 2-6 hours (2 gr of sulfur per
1 kg of apricots). They are then dried at temperatures
of up to 70oC. Artificial drying lasts 8-12 h. Color of
the ready fumigated apricots varies from light yellow
to dark orange.

Definition of quality of dried products

Ready dried fruits contain 18-22 % of moisture, and
dried vegetables should contain 10-14 %. The
correctly dried apples are light to cream in color and
rather elastic, but at bending do not release juice.
Correctly dried plums have a black color, frequently
with a bluish tint. When twisted by a hand, the seed
from the dried plums should easily be separated from
pulp, and pulp should be rather elastic.

According to the same criteria, it is possible to
determine the quality of both dried apricots and
cherries. The apricots should keep their natural
coloring, as the darker color is indicative of over drying
of fruits.

The vegetables are dried more carefully, because they
contain less sugars and acids than fruits. The correctly
dried carrots retain color and smell fresh, while heads
of cabbage turn dark green with a yellow tint.

Storage of dried products

Only well and uniformly dried products are suitable
for storage. If among ready products, there appears
a piece that is not fully dried, it can turn the center
to mold. Therefore, before packing the ready product,
it is necessary to inspect it carefully and to remove
any slices that are not dried up for further drying.

The dried products are stored in a tank for 1-2 days
in order to level the humidity. After that, dried fruits
and vegetables are packed in containers for storage.
To reduce moisture, processors store products in a
dry, cool room or in a tight container.  The dried
products easily acquire various smells; therefore, it is
impossible to store substances with a strong smell
near them.

Summary table of blanching and drying methods
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Dried products can be stored in bags made of food
polythene, in wooden, cardboard or metal boxes
which are laid out with cellophane inside. Small
portions of dried fruits or vegetables are best stored
in glass jars corked by tin covers.  When exposed to
light, the dried products darken and lose aroma;
therefore it is required to store them in a dark room
or in a light-tight container.

It is possible to store dried plums or pears in linen
bags, which hang in a dry, well ventilated room. Plums
stored this way may become covered in a white layer.
However this layer is easily dissolved in water and does
not change the plum’s taste.

If the storage containers of vegetables are penetrated
at any point, the product needs to be disinfected.
This is done by scattering the vegetables on the pan
and heating them in the furnace or in the stove for
25-30 minutes at 60-70°Ñ. Certainly, that is in this
case when it is necessary to destroy vermin in rooms
where the products are stored.

Preparation of Fruits and Vegetables for Use

Before use, all dried products should be carefully
washed to eliminate dust collected during drying and
storage. After that, the dried products soak in cold
water. That facilitates their subsequent culinary use.
The vegetables are softened, soaking in cooled boiled
water. Finely cut vegetables are soaked before use
for 3-4 hours; green peas and beans for 24 hours;
apples, apricots, and berries without seeds for 8-15
hours. Preparation of various dishes using dried
products requires 4-5 times more product than using
fresh products.

When using dried fruits and vegetables, it is necessary
to keep in mind that during drying they lose almost
all vitamins, and in this respect cannot be compared
with fresh products. Using dried fruits, it is possible
to prepare compotes, fruit soups, cakes and macaroni
products, stuffing for pies, and also various salads. It
is also possible to consume them without further
processing.

For packaging final products the following package
is suggested:

The preferable list of kinds of fruits and vegetables
suitable for drying includes:
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Annex 4. Operating Plan

Annex 4.1: Estimated Average Labor Utilization (Hourly
Manual Labor) by Product – Hours per Ton of Finished
Product

54 Estimated average total hourly labor involved in receiving,
processing and packing each crop, based on principally manual
operations for such tasks as grading, peeling and cutting.

55 Hourly wage is based on a net wage of $2.50/day ($3.80/day
gross).

Annex 4.2: Drying Related Technologies (Photos)

Most of the preparation of raw material for drying planned
for Newco Drying will be manual.

Splitting apricots and removing pits by hand

Moldova has hot, dry, sunny summers that are suitable for
open air drying of certain fruits and vegetables.  This technology
can significantly expand Newco Dried’s overall capacity.

Sun drying apricot halves
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ANNEX 5.  FINANCIAL ANALYSIS

Pro Forma Financial Projections

Annex 5.1 Financial Assumptions

Annex 5.2 Profit and Loss – Years 0 – 10

Annex 5.3 Cash Flow – Years 0 – 10

Annex 5.4 Monthly Cash Flow – Year 1

Annex 5.5 Monthly Cash Flow – Year 2

Annex 5.6 Monthly Cash Flow – Year 3

Annex 5.7 Balance Sheet – Years 0 – 10

Annex 5.1: Financial Assumptions

General
1. All costs are denominated in 2003 USD, ignoring

the generally countervailing effects of inflation
and foreign exchange rates.  This is justified on
the basis that all sales will be in USD.

2. The initial investment period is treated as Year 0
of the project (no matter how many months long
the period is projected to be).

3. The operation will start in Year 1.
4. Due to the nature of business, the accounting

year starts on June 1st and ends on May 31st.
5. All earnings are retained.  No dividends are paid

to owners.
6. Production volumes and sales are expected to

plateau after Newco Dried reaches full capacity
in Year 3.

Investment
1. Fixed assets purchasing prices do not include the

VAT, which is 20 %.  Equipment and machinery
is VAT exempted.

2. Investor equity is assumed to cover only direct
investment in capital assets.  Debt financing is
use to finance working when cumulative
operating cash flow is inadequate.

3. The cost of buying or leasing land has not been
included in the financial model.

Depreciation
1. A linear depreciation method was used for

depreciation calculation (industry average
depreciation rates).

2. Buildings and other fixed assets will be
depreciated over 20 years (5 % rate), although
the average usage life is 25 years.

3. Equipment, planning and design works, and vehicles
will be depreciated over 10 years (10 % rate).

Operating
1. To minimize the operating risks, as well as to allow

sufficient time for supply development, it was
assumed that 100% capacity usage will be
reached in Year 3 (Year1 = 70%, Year 2 = 85%,
Year 3 = 100%).

2. Due to the nature of business, at full capacity
the plant is assumed to operate in 3 shifts, or 22
hours a day (cleanup, startup and shutdown
deducted), 25 days/month.

3. To maximize profits, the production plan was
based on the crops with maximum gross
contribution margin (sales price minus raw
material cost).  In months when more than one
crop is harvested, the crop with higher gross
contribution margin was chosen.
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provided by local leading insurance company
“ASITO”.

2. Building maintenance is estimated at 1 % (industry
average) of building purchasing price.

3. Equipment repairs and maintenance is estimated
at 1.5 % (industry average) of equipment
purchasing price.

4. Property Tax is a local tax.  It is calculated at 0.1
% of property book value (according to Moldovan
legislation).

5. Other fixed costs include bank fees, office
supplies, various permits and other fees.

Raw Material
1. Supply development - for the purpose of raw

material supply development, there will be
allocated an annual budget of $ 12,400.  It
includes travel expenses of Agronomist ($200 per
month), plus $10,000 for other purposes (i.e.
farmers training).  For the same purpose, a Skoda
car will be procured.

2. Transportation - raw material will be collected
within a radius of 100 km on average.  The
transportation cost is estimated at $ 7.15 per
ton of fresh raw material.

3. For the purpose of output calculation, there
were used industry rates (raw material necessary
to produce 1 unit of finished goods) were used.
Equipment characteristics were taken into
consideration when estimating finished goods
loss rate.

4. Raw material cost is estimated based on farmer
price.

Finished Goods
1. Finished goods will be packed in 25 kg bags, the

cost of which is $0.75 a piece.
2. Selling expenses were estimated based on

experience of other companies operating in
freezing industry.  They are estimated at $10,000
a year and include:
2.1. Communication expenses – $4,000 per year
2.2. Participation at exhibitions - $2,000 in the

first year, $4,000 per year starting second
year

2.3. Product promotion by sending samples to
existing/potential clients - $2,000 per year

2.4. Other expenses - $2,000 per year.

3. A total shrink (product loss) of 1 % of finished
product is assumed to cover spoilage, product
returns, torn packaging, pilferage, and other
losses.

4. Bad debts are estimated at 0.3 %.  The
company will have a relatively small number
of customers.

4. Budget does not include future cost or cash flow
implications of crop providing financing to
growers.

Payroll
1. General management includes 11 full-time

employees:
1.1. General Manager, Sales Manager and Sales

Assistant, Senior Accountant and three
bookkeepers, a Secretary and three Security
Guards

2. Support staff will include:
2.1. Agronomist – full time, is responsible for

suppliers development
2.2. Technologist – full time, is supervising the

technological process
2.3. Equipment Engineer – full time, is supervising

the functioning of all equipment
2.4. Shift Supervisor – employed during pro-

duction months (7 months), one per shift
2.5. Forklift Operator – 2 operators employed full

time
2.6. Warehouse Manager – 2 warehouse mana-

gers employed full time (different shifts)
2.7. Laborers – employed for raw material manual

processing.  Their number was calculated
based on labor unit required per each crop
variety.  Information on labor usage was
collected from a similar project done in
Bulgaria.

3. Workers on night shift receive a statutory 45 %
hourly wage premium.

Utilities
1. Electricity consumption of raw material pre-

processing equipment varies per unit of finished
goods.

2. Driers (3 units) consumption is calculated at 225
kWh.  Total electricity consumption for driers
depends on the number of hours the driers run.

3. Electricity consumption for raw material storage
is calculated at 38 kWh.  It will operate 9 months,
18 hours a day.

4. Indoor lighting is estimated at 3.5 kWh (9 months
a year).

5. Outdoor lighting is estimated at 5 kWh (10 hours,
365 days a year).

6. Water will be consumed during raw material pre-
processing (washing, peeling, cutting, and
blanching).  Its consumption (based on equipment
characteristics) is estimated at 1 ton of water per
1 ton of fresh raw material.

Fixed Costs
1. Property Insurance is estimated at 0.6 % for

buildings and 1 % for equipment.  Insurance rates
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Working Capital
1. Accounts Payable equals to zero - all procurement

will be paid upon delivery.  Therefore end of the
year balance (May 31st) of accounts payable is
zero.

2. Accounts Receivables equal to 30 days – clients
will pay within 30 days of delivery.  Because sales
stop in October, the end of the year balance of
accounts receivables is zero.  The same applies to
Inventory end of the year balance.

3. Short term revolving lines of credit are contracted
to provide working capital financing during Years
1 – 3.  From Year 4 onward, the company
generates sufficient cash to finance its working
capital needs.
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Annex 5.2: Newco Dried Annual Pro-forma Profit & Loss Projections – Years 0 - 10 ($USD)
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Annex 5.3: Newco Dried Annual Pro-forma Cash Flow Projections – Years 0 - 10 ($USD)
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Annex 5.4: Newco Dried Monthly Pro-forma Cash Flow Projections – Year 1 ($USD)
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Annex 5.5: Newco Dried Monthly Pro-forma Cash Flow Projections – Year 2 ($USD)
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Annex 5.6: Newco Dried Monthly Pro-forma Cash Flow Projections – Year 3 ($USD)
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Annex 5.7: Newco Dried Annual End of Year Pro-forma Balance Sheet Projections – Years 0 - 10 ($USD)
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1. EXECUTIVE SUMMARY

This business plan outlines the establishment and
operation of a Moldovan based processing company
(hereafter referred to as “Newco Pickled”) to
manufacture and sell pickled fruits and vegetables
packed in glass for the Russian and Western European
consumer markets.  Market and technical analyses
demonstrate that a market does exist for pickled fruit
and vegetable products and that the process
technology is simple and readily available.

This plan is based on the feasibility study of an
operating model of a small scale pickled fruit and
vegetable processing business within a capital
investment limit of $600,000 USD.  The key elements
of that feasibility study included:

• An engineering design for a fruit and vegetable
pickling plant

• A market assessment
• A financial model of the proposed business based

on a proposed operating plan

The challenges of introducing a consumer product
are significant.  However, the operating plan is
conservative and a good test of the company’s
potential.  Based on this conservative plan, this is a
viable investment.

Newco Pickled achieves $2,780,035 in gross sales at
full capacity (in Year 4 of operation).  The plan
assumes that for various reasons Newco Pickled will
operate at only 40 % of capacity in Year 1, 60 % of
capacity in Year 2, 80 % of capacity in Year 3, and
reach full capacity in Year 4.  Under this plan Newco
Pickled is profitable in its second year (at 60 %
capacity).  The company also begins generating a
positive cash flow from operations in Year 1.

Newco Pickled requires short term working capital
financing during its first seven years of operations
(Years 1 – 7).  During the startup year (Year 0) costs
for salaries, organizational costs and other startup
expenses are covered by the cash equity investment
(part of the initial $600,000).  All loans are fully repaid
in the same year they are taken.

The payback on the initial investment is 5 years from
cumulative cash flow.

Key operating statistics and financial results are shown
in the table, below.

Table 1: Summary of Projected Newco Pickled
Operations and Financial Results
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2.  BUSINESS STRATEGY

Newco1  Pickled will purchase locally grown fruit and
vegetable raw materials and process them into pickled
consumer products packed in glass to be exported to
foreign markets.

The product and sales strategy involves:

• Focus primarily on vegetables
• Relying on exports to Russia for a significant share

of sales2

• An effort from the beginning to create a strong
“quality” image through the use of superior
ingredients and high quality packaging and
graphics

The production strategy focuses on selecting an
optimal production plan based on:

• Relative profitability of each crop
• Seasonality of crop availability (harvest period)
• Optimization of cash flow, balancing raw material

expenditures and sales revenues
• Optimization of plant throughput

Changes in raw material and packaging costs
(acquisition prices for fresh fruits and vegetables),
finished product selling prices, or the physical
processing and storage capacity of the plant would
all result in adjustments to the optimal production
plan.

Newco Pickled will develop an active grower relations
program to assure and reinforce its raw material
supply.  The key elements of the raw material strategy
will include:

• Technical assistance to growers to improve
varieties and cultural practices targeted on
improving the profitability of both Newco Pickled
and its raw material suppliers

• A program of risk sharing contracts for strategic
suppliers and timely payments for all designed
to build trust on both sides

• Eventual development of a program of advances
to strategic suppliers for purchases of genetic
material and crop protection products

1 “Newco” is a common term, meaning “new company” used in
feasibility studies and business planning.

2 The total reliance on exports is not a critical aspect of the business
strategy.  An operating business would want to be continually
aware of both domestic (Moldovan) and export opportunities in
other markets and would maximize profit by taking advantage of
price movements in all markets.
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3.  MARKET ANALYSIS

Moldovan pickled food processors are already
successfully exporting pickled fruits and vegetables
to Russia.  It is a decades old trade pattern.  Russia is
the target market for Newco Pickled, as well.

3.1.  Target Markets

A detailed analysis of the Russian pickled products
market was commissioned as part of the preparation
of this business plan.  That analysis confirmed that
the Russian market should be the primary target for
current and future Moldovan pickled exports, with a
current annual market for over 500,000 tons of the
types of products projected for Newco Pickled.
However, there are also important ethnic niche
markets in Western Europe (for example Turkish and
Balkan ethnic populations in Germany) that could be
attractive for Newco Pickled.3

Data on the Russian market is difficult to obtain and
not particularly informative.  Generally, pickled
products packed in glass are grouped together with
canned products (packed in metal cans).  Sauces (e.g.,
ketchup) and jellied fruit products (e.g., jams and
marmalade) are included with other fruit and
vegetable products, making it difficult to get an
accurate image of the size of the market.

The Russian market for pickled foods (all fruits and
vegetables packed in glass) totaled approximately 2.3
million tons in 2002.  The market has been growing
at a 20 % CAGR2  over the past five years.  Russian
authorities estimate that per capita consumption is
currently only about 30-35 % of the “recommended”
norm.

Figure 1: Russian Pickled Foods Market (‘000 mt)

3 The markets are already profitably served by a large number of
Bulgarian and Turkish food processors.  Newco Pickled should be
able to compete both in terms of price and quality with these
exporters.

2 CAGR = compound annual growth rate

Imports of pickled foods are growing in total tonnage,
but declining as a share of the total market; while
domestic production is growing strongly.  By 2002,
imports were estimated at 37 % of the total market,
down from 45 % in 2001.

Figure 2: Russian Pickled Foods Market – Imports versus
Domestic Production 2001 and 2002

Russian imports were about 883,000 tons in 2002.

Figure 3: Russian Pickled Foods Imports 1998 - 2002

In spite of a 20 % annual growth rate in domestic
production from 1995 to 2003, Russian production
of pickled foods in 2003 is only expected to return to
1990 levels (1.7 million tons)

Figure 4: Russian Domestic Pickled Foods Production
1990, 1995, 2000 - 2003

In 2002, the total Russian pickled market was estimated
to be divided roughly 34 % fruit products and 66 %
vegetable products.
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Figure 5: Total Russian Pickled Foods Market – Estimated
Fruit and Vegetable Shares 2002

Domestic production is believed to be about 75 %
fruit products and only 25 % vegetable products.

Figure 6: Domestic Russian Pickled Foods Production –
Estimated Fruit and Vegetable Shares 2002

In the total Russian market, tomato products
(including ketchups and sauces) are the single most
important category of glass packed products.  Corn,
pickled cucumbers and peas are the next most
important. All pickled products combined
account for about 20 % of the total market, or
approximately 470,000 mt.

Figure 7: Total Russian Pickled Foods Market – Estimated
Product Shares 2002

Tomatoes products (including ketchup and sauces) are
the most important imported products in this
category.  Peas, corn, mushrooms and other non-
pickled vegetables are also important.  Pickled
products accounted for an estimated 19 % of imports
in 2002.

Figure 8: Imported Vegetable Products – 2002

3.2. Competitive Environment

Hungarian products dominate Russian imports of
fruits and vegetables packed in glass.  However, a
very large share of the Hungarian and other imports
are peas and corn (not pickled).

Figure 9: Primary Suppliers of Pickled Imports to Russia –
2002

Foreign manufacturers, such as Bonduelle, have
opened processing plants in Russia and are now
producing products in glass, along with their regular
canned line.

The largest producers of canned vegetables in Russia
• Krymskiy cannery JSC
• Adygeiskiy cannery JSC
• Saranskiy cannery JSC
• Dinskoi cannery JSC
• Abinskiy cannery JSC
• Nartcalinskiy cannery JCS

The most well-known trade marks are Bonduelle,
Zeleniy Velikan, Csabai, Green Ray, Deko, Globus,
Gloster, Itlv, Zafer, Eko, Vernet, Veres, Chumak, Zolotoi
Fazan, and Diadia Vania.
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Consumer research has shown that Russian
consumers have two seemingly contradictory images
of Moldova and Moldovan products:

1. They perceive of Moldova as a garden with ideal
conditions for producing large quantities of rich
fruits and vegetables

2. They generally look on Moldovan consumer
products as of inferior quality

Both of these perceptions have a negative impact on
their price expectations.  Market research has shown
that Russian consumers generally believe that
Moldova should produce cheap fruits and vegetables
so their processed products should be cheap as well.
One might pay more for good quality Russian or
Western products, but should expect to pay less for
lower quality Moldovan products.

3.3.  Product Strategy

The principal product strategy for Newco Pickled in
its first years should be to select those products that
appear to be most profitable (highest gross margins)
and to limit the range of sizes.  Only one or two
package sizes should be produced initially, chosen
based on consumer preferences.

The key that will differentiate Newco Pickled from
other less successful Moldovan exporters of similar
products to the Russian market will be the strategy
of relying on high quality ingredients and packaging
and the effort to match market demand in terms of
product specifications and taste.

Another key element of the company’s product
strategy will be to produce private label products for
other companies.  Under such production contracts,
the buyer typically provides its own product and
packaging specifications.

3.3.1.  Product Development

Newco Pickled should start with a limited product
range, but should invest some time and effort in
product development to attempt to match the taste
and appearance of other successful products already
in the market.  Particular attention must be paid to
matching consumer taste in the target markets – not
in trying to match Moldovan tastes (for example).
After its first two or three years of operation, the
company might start to expand its product line to
include a greater product variety.  It may be useful
for Newco Pickled to contract with a Russian or
Moldovan food technology research center to develop

product formulations for it that accurately match
other successful products.

3.3.2.  Product Description

These products consist of whole or cut raw material
packed in brine in glass jars.  The brine may contain
water, salt, vinegar, acetic or citric acid, and other
ingredients.  Specific formulations for the products
to be produced by Newco Pickled under this plan are
included in Annex 4.1.

Common cuts and terms include:

• Chopped (except broccoli and cauliflower) –
random cuts

• Chopped (broccoli and cauliflower) – whole or
partial florettes 1.5 cm x 1.5 cm to 3 cm x 3 cm

• Cubed – approx. 1 cm x 1 cm x 1 cm
• Graded – sorted by diameter, length or weight
• Kernels – cut from cobs, no cob waste
• Shelled peas – removed from pods, no pod or

stem waste
• Sliced (except tomatoes and green beans) – whole

cross sections approx 0,5 cm in thickness either
smooth cut or “crinkle” cut

• Sliced tomatoes – whole vertical segments
approx. 1 cm in thickness or whole cross section
slices 0.5 – 1 cm in thickness

• Sliced green beans – whole segments approx. 3
– 5 cm long

• Strips (“julienne”) – approx. 0,5 cm x 0,5cm x 4
cm

3.3.3.  Other Ingredients

The principal ingredients are clean, fresh fruits or
vegetables prepared by washing, peeling, cutting,
blanching and other processes.  These are packed in
brines with our without vinegar.  Other additives,
spices, preservatives or ingredients are commonly
used.  (See Annex 4.1 for product formulations.)

3.3.4.  Packaging

Glass jars with twist-off lids are the most common
type of packaging in the market and the most logical
for Newco Pickled.  Photos of examples of typical
packaging and lids are in Annexes 1.1 and 1.2.

An attractive jar design should be selected to
emphasize product quality.  At present, Moldovan
processors are importing jars and lids from Bulgaria.

Label design parameters are discussed in Section 5.
Sales and Marketing Plan.  Customers for private label
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products will typically provide their own packaging
specifications and may even provide the jars and/or
labels directly.

Jar labels for the Russian market must be in the Russian
language and contain the following information:

• Brand name
• Name of product
• Name and location of the producer
• Net weight and volume of product
• Weight and share in weight of the main

ingredient
• Ingredients list (in order of share in weight)
• Food additives, flavorings, biologically active food

additives, ingredients with nontraditional
composition

• Food value (vitamins, minerals, kilocalories, etc.)
• Date of production
• Date of expiration or term of product validity
• Conditions for storage
• Information on certifications received
• Product bar code

Cardboard cartons and cardboard trays with shrink-
wrap plastic are the two most common and suitable
types of case packaging.  Jars are usually packed 6
per case and 12 per case.  Labels for cartons and
cases can be printed on a PC and modified to meet
each customer’s requirements.

Labels for external cartons or cases for the Russian
market must be in the Russian language and typically
contain:

• Product name
• Manufacturer/Supplier name (contact infor-

mation is optional, but recommended)
• Net and gross weight
• Country of origin
• Date of packing/Best by date

Cases for European customers should be similarly
marked, but either in English or in the local language.

3.4.  Pricing

The survey of the Russian pickled fruit and vegetable
market collected and examined data on industrial
product prices and quality.  Based on this survey, the
following export prices (FCA5  Moldovan plant) were
determined to be most suitable for planning for
Newco Pickled.

Table 2: Target Export Pricing for Newco Pickled Products

5 FCA is a standard international commercial term (Incoterms)
specifying that goods are sold “Free Carrier” and means that the
seller fulfills his obligation to deliver when he has handed over the
goods, cleared for export, into the charge of the carrier named
by the buyer at the named place or point.

Market Analysis
Conclusions and Recommendations

• Newco Pickled must make every effort to establish a
high quality product image through the use of good
ingredients, high quality packaging and modern,
attractive graphics.

• Newco Pickled should attempt to produce at a quality
reasonably consistent with Bulgarian product.

• The pricing strategy should be based on competing
with the better products on the market (assuming
comparable or better quality products).

• The product strategy should focus primarily on
vegetables.

• Newco Pickled must maintain an aggressive program
of collecting and sampling competing products from
the market and an active product development program
to continually improve product quality and introduce
new products.
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4.  RAW MATERIAL ANALYSIS

Moldova produces a large variety of fruit and
vegetable crops suitable for packing in glass.  However,
not all are produced in sufficient quantity or quality.
The problematic raw material supply situation in
Moldova is exacerbated by the unstable and
underdeveloped condition of Moldovan agriculture.

Developing a reliable supply of good quality raw
material will be a major challenge for any processor.
Developing a raw material procurement
program must be of the highest priority during
the period prior to start up of Newco Pickled and
through the first several years of operation.

4.1.  Supply Conditions

The harvest periods for individual crops are impossible
to predict exactly and the start, end and duration of
the harvest can vary by a week or more from year to
year depending on planting dates, varieties, and
growing conditions for the season.  This makes
production planning for crops with short harvest
periods particularly difficult.

There are a number of vegetable crops for which
Moldova’s low labor cost, sandy soils and long, warm
growing season promise long term competitiveness
with other Southern European producers, such as
Spain and Italy.  Newco Pickled should rely on these
crops over the longer term.  Two vegetable crops
which are particularly obvious in this regard (and
habitually in strong demand on world markets) are
sweet peppers and eggplant, both of which require
120-150 day growing seasons.

Fruits are more problematic.  Moldova offers the same
potential long term competitive advantages for
certain fruits, such as strawberries, apricots and
peaches/nectarines.  Nearly all perennial orchards are
generally in poor condition and can only be improved
with considerable investment on a scale outside the
scope of this business.  Given the volatility of fruit
prices and lack of longer term prospect for these crops,
Newco Pickled should be very careful about working
with fruits.

Figure 10 shows the approximate harvest periods
for a variety of important Moldovan crops.  The actual
harvest period can vary significantly from year to year
depending on weather, the variety planted,
agricultural practices.
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Figure 10: Typical Harvest Periods for Selected Moldovan Crops Suitable for Pickling
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4.2.  Raw Material Cost

A number of sources were used to develop a set of
projected raw material price assumptions that could
be used for this plan, including data from existing
Moldovan fruit and vegetable processors, discussions
with growers, market visits, other industry contacts,
and secondary sources.6  The following price
projections are estimated on the basis of canning
quality product (a quality close to that necessary for
frozen produce, but slightly lower), purchased at the
farm (transport paid by Newco Pickled).

In reality, prices for individual crops can be from 25%–
50%, or more, year to year (barring absolute crop
failures).  The financial projections (see below) were
tested for sensitivity to the assumed raw material
prices.  These prices should only be considered as
indications and should be updated and verified.

Table 3: Newco Pickled Raw Material Purchasing Cost
Assumptions

6 Detailed data for most crops was only available for two years
(2001 and 2002, or 2002 and 2003).

7 Exchange rate:  13.97 MDL = $1.00 USD

Aside from fresh vegetables, these products require
several other ingredients.  The purchasing cost
assumptions of the other main ingredients are given
in Table 4.

Table 4: Newco Pickled Other Ingredient Cost
Assumptions

At full capacity (Year 4), under the optimal
production plan developed below, Newco Pickled will
require a total of 2,170 tons of various raw materials,
at an estimated cost of $402,462 per year (total price
paid to farmers, net of transportation to plant).  The
details of this raw material requirement can be found
in Annexes 2.1 and 2.2.

4.3. Supplier Relations and Raw Material
Procurement Strategy

Food processors often succeed or fail based on the
strength and reliability of their raw material supply.
Successful processors make raw material supplier
relations a key element of their business strategy and
invest in it.  This business must do the same.  A full
time agronomist to manage raw material
procurement and supplier relations, and an annual
budget of $12,400,8  have been included in the
budget to allow for developing and maintaining an
active supplier development program to support raw
material procurement.

Many fruit and vegetable processors fail to understand
how to work successfully with farmers.  Faced with
raw material supply problems, they often decide to
vertically integrate and begin to invest in farming to
produce themselves a share or all of their raw material
production.  This strategy seldom succeeds.  A
processor already faces two significant risks:
processing (technology) and sales (the market).  A
farmer faces a third, far less manageable risk – farming
(the weather and disease).  Combining all three risks
into one enterprise is frequently a plan for disaster.
It is a far more efficient and successful business
strategy to invest in helping the farmers be better
farmers and to focus Newco Pickled’s own internal
efforts on managing production and sales.

Some key elements of a successful raw material
strategy for this business will include:

Newco Pickled wants better quality raw material
at a lower unit cost.  The farmer wants to make
more money from his farm.  Both can achieve
this when:
• The processor pays the farmer more for

better quality product than for poor quality
product and helps the farmer raise the
quality of his production.

• The processor helps the farmer increase his
yield per hectare in return for a guarantee
that the processor will have first call on buying
the crop at a fair market price.

8 This includes operating expenses for a car to ensure mobility.  The
purchase of the car has been included in the capital budget.
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Annual contracts that share risk between the
processor and suppliers help both parties.  For
example:
• The processor and farm can both plan their

season more accurately.
• The supplier is rewarded for his loyalty to

the processor by a guaranteed market and
predictable cash flow.

• Equitable contract conditions help both
parties reduce the risk of price fluctuations.

• Contracts need to be very concrete in terms
of acceptable quality standards and the
premiums or penalties to be assigned for
exceeding or failing to meet those standards.

• Contracts also need to specify expected
quantities, but leaving both parties room to
adjust for crop failure or adverse market
changes.

Moldovan farmers have significant potential to
improve quality and yields and it is in the
processor’s best interest to help them achieve
that.  Some examples are:
• Better quality and higher yields require more

expensive genetic material (seeds or
seedlings) and better chemicals.  Farmers are
usually short of working capital.  With good
contracts, processors can advance part of the
farmer’s expected end of season payment
in the spring and then deduct that advance
from their final payments.

• Processor technical staff can continually work
with farmers to help them learn new
techniques, find better materials, etc. and
work with farm input suppliers to help their
growers obtain better materials, better
terms and priority service.

• Processor raw material procurement staff
can improve processing efficiency and
product quality by working with farmers on
harvest timing and post-harvest handling.

Raw Material Analysis
Conclusions and Recommendations

• Newco Pickled should develop a formal, structured
program for working with raw material suppliers,
including full time technical staff and annual supply
contracts.

• Newco Pickled should give priority to planning for
vegetable crops in which Moldova has a likely long
term comparative advantage from its agro-climatic
conditions.

• Newco Pickled should develop a program under which
suppliers for high priority crops who sign annual
supply agreements are eligible to receive advances to
be used for purchasing approved farm inputs.

• All payments to farmers for approved raw material
deliveries should be made on a cash or 7 day basis to
enhance Newco Pickled’s credibility and the suppliers’
loyalty.
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5. SALES AND MARKETING PLAN

Optimal production and sales plans were developed
for Newco Pickled based on the recommended
product, pricing, sales and marketing strategies
outlined above and the capacity constraints imposed
by the investment (scale and types of equipment).
The details of the proposed product mix and sales
plan are presented in Section 7. Operating Plan and
Section 9. Financial Analysis (below).  It is assumed,
based on industry experience and working capital
limitations, that Newco Pickled will not reach full
capacity until about the fourth year of operation.

5.1.  Market Strategy

Newco Pickled will produce consumer products for
export markets principally in Russia and certain ethnic
markets in Western Europe under its own label and
as a private label supplier.  The costs of establishing
a consumer brand in any market can be very large.
Newco Pickled will have its own brand, and will
engage in consumer marketing of that brand.
Moreover,  Newco Pickled marketing efforts to
support its own brand will focus on trade marketing
(focused on attracting wholesale, distributor and
retail customers).

Aside from the Russian consumer market, Western
Europe contains ethnic niche markets for products
that Newco Pickled can produce.  Examples of such
markets include the Balkan and Turkish populations
of Germany.  Many Turkish and Bulgarian companies
are already successfully exporting to these markets.9

Newco Pickled should target those markets, as well.
In both the Russian and Western European ethnic
markets, Newco Pickled’s brand strategy should be
to imitate the best of the Russian and other third
country products already there.

Newco Pickled will also be a private label manufacturer
seeking out foreign companies (food processors, retail
chains or trading companies) for whom it can
manufacture products under their brands.

5.1.1  Newco Pickled Brand

Moldovan identity carries no positive connotations for
consumers in Russia or in Western Europe and should
not be an obvious element of any packaging design.
In the Russian market, Newco Pickled must overcome
the Russian consumer’s negative image of Moldovan
product and negative price expectations.  The strategy
for Newco Pickled should be to create an image of
Newco Pickled’s products as equivalent to the best
Russian products already in the Russian market.

Successfully imitating the best products means
imitating their formulations and their style of
packaging at a competitive price. The best quality
Russian products use more expensive multicolor labels
and lids (high quality printing, good graphics, modern
logos and designs, attractive colors that denote
“richness” - such as deep reds, gold and dark blues).
Examples of Russian product labeling are shown in
Annex 1.1.

Russian consumers express a strong preference for
Russian products.  For the Russian market, Newco
Pickled should select a brand name that will sound
Russian to a Russian citizen in Moscow.  Other foreign
food companies such as Efes, Danone, and Nestle have
done the same with their consumer products for the
Russian market.  Labeling regulations require that the
address of the manufacturer be on the label, but for
best consumer acceptance, the Moldovan origin of
the product should not be stressed.

The cost of labels is a very small part of the total cost
of production and Newco Pickled should produce
multiple labels for its products, each label specifically
designed for a different market (including the
domestic Moldovan market).  For Western European
ethnic markets, Newco’s brand strategy should be to
first of all understand which ethnic group(s) it is
targeting and then to design a label that is suitable
for that group.  One of the most important design
elements should be the product name/description in
the language of the target group (e.g., Serbian,
Turkish, Arabic, etc.), as well as the national language
(e.g., German).

5.1.2.  Private Label

Private label product lines have become an important
strategy for large Western European food retailers,
as well as for wholesaler/distributors (such as those
specializing in ethnic market niches).  These companies

The Russian consumer food market has seen the
emergence of important, market dominating Russian
brands such as “G-7” juices or “Baltimor” ketchups.
The food retailing sector has also seen the entry and
growth of major supermarket chains such as Auchan,
Metro and Ramstores.  The Russian food distribution
business is also growing rapidly with the emergence
of large, reasonably sophisticated regional distributor/
wholesalers.  Large food marketing companies,
distributors, and food retailers frequently have

9 One Bulgarian company alone has exported 300 tons per year of
pfefferoni and 2,000 tons of pickled cucumbers to Balkan ethnic
consumers in Germany.
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product co-packed for them under their own brands
by third party manufacturers.  Several Russian food
distributors are already having product co-packed for
them inside and outside Russia.  To the extent that
Newco Pickled can be a competitive supplier (quality,
price) it should be able to negotiate supply contracts
to pack products to the specification of such
companies.

5.2.  Target Customers

Newco Pickled’s target customers will be Russian and
Western European importers who function as
wholesalers and distributors in their own markets.  A
list of target customers is contained in Annex 1.4.

5.3.  Product Strategy

Initially, for simplicity of operation, Newco Pickled
should produce only one product size.  In this plan,
the common 720 gram glass jar with a metal twist-
off lid has been chosen.  As it gains experience and a
customer base, Newco Pickled can expand into other
size jars, depending on customer and market
preference.

Newco Pickled must strive to create an image that is
competitive with the best of the Russian and other
products already on the market.  This means collecting
samples of these products from the market place,
studying their contents and formulations and their
packaging (labels, lids, and graphics), and imitating
the best (in style, not in substance)

Because of the similarity in preparation between
products and the variety of equipment in the Newco
Pickled plant, it can expand its product offering as it
discovers profitable new product ideas.  The primary
source for new ideas should be store surveys and
discussions with distributors to discover what sells well
and to learn what volumes and pricing are realistic.

5.4.  Pricing Strategy

Details of the projected product pricing are discussed
in Section 3. Market Analysis (above) and Section 9.
Financial Analysis (below).  Export pricing for this
industry is typically in quoted USD (except between
EU countries).

During the season, Newco Pickled should regularly
monitor market pricing (the prices of other suppliers
of pickled industrial product) and market conditions
(particularly crop conditions in important supplier
countries, such as Poland).  This should be done
through the internet and email and telephone

contacts with customers and competitors, market
visits, and participation in major trade fairs.

5.5.  Sales Plan

Market research showed the highest consumption of
pickled products during the winter months.
Therefore, the sales strategy calls for Newco Pickled
to sell its production during October – March.  Under
the current plan, all production would be completed
by the end of October and the processing plant could
be shut down until the following May (7 months).
All inventories would be sold by the end of March.
Annual sales total approximately 3,100 mt at full
capacity at an approximate gross sales value of
$2,400,000 (FCA plant).

Table 5: Newco Pickled Monthly Sales Plan at Full
Capacity (mt)

Table 6: Newco Pickled Monthly Sales Plan at Full
Capacity (’000 $ USD, FCA Plant)

It is typical in this business for a processor like Newco
Pickled to reach pre-season contracts with important
customers spelling out target quantities and pricing.
This allows the processor to plan production more
efficiently.  Obviously, private label supply contracts
are signed pre-season.
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5.6.  Terms and Conditions of Sale

Newco Pickled should follow the industry practice of
pre-season customer negotiations and contracting.
These contracts typically specify a minimum and
maximum quantity, as well as a target price.  Barring
a major crop failure, Newco Pickled should be able to
fairly accurately predict its cost of production before
the season actually starts because the company will
follow a strategy of contracting for a large share of
its raw material.

All products should be sold on an FCA basis, ex-plant.
FCA terms put the burden and risk of transportation
and import on the buyer.

All sales terms should involve some sort of
prepayment.  The industry standard is that new sales
to new customers always require 100 % prepayment.
After one or two successful orders, a customer may
be granted less restrictive terms.  Ideally, the
prepayment will cover Newco Pickled’s minimum risk
in the product (i.e., the cost of raw material and other
variable costs in the product sold).  The balance is
typically due on delivery (or in 14-21 days).  Letters of
credit are the typical condition for payment.

For the purposes of the financial analysis (below),
accounts receivable are assumed to be 45 days of
sales.

5.7. Marketing Plan

A full time Sales and Marketing Manager and an
annual sales and marketing budget of $26,000 (net
of salary costs) have been included in the financial
analysis.).  This budget is designed to cover:

• Communications (telephone, fax, internet,
courier services)

• Travel and other costs for attending exhibitions
and trade fairs

• Designing and printing color product brochures
• Travel costs for annual pre-season customer visits.
• Market research

Table 7: Newco Pickled Annual Sales and Marketing
Budget

The principal marketing action will be to participate
in at least two major food exhibitions in target markets
each year.  The sales and marketing manager will also
make up to four trips per year to call on current
customers and prospect for new sales.  A product
brochure is necessary.  The budget includes funds to
retain a local market consultant to assist on market
research.  Other customer search and market research
will take place primarily via the internet, email and
telephone.  The sales and marketing budget also must
cover the cost of sending samples to prospective
customers (typically via DHL or a similar service).

Aside from the two major annual Moscow food
industry trade shows (Prodexpo and World Food),
Newco Pickled may eventually attend the Polish trade
fair, Polagra (held annually in Poznan).

5.8.  Future Growth of the Business

The options for Newco Pickled’s future development
of its business generally involve increasing its
production capacity, greater automation, and
expanding its product line.  These options are
presented below in Section 6. Investment Plan and
Section 9. Financial Analysis.
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6.  INVESTMENT PLAN

This business has been predicated on identifying a
profitable pickled fruits and vegetable business that
could be established with a $600,000 capital
investment.  Another constraint on the project limits
the country of origin of the equipment (principally
US or CIS, with limited exceptions).  An engineering
study was prepared to design a processing plant
consistent within these two constraints (see Annex 3
for the detailed engineering report).

The plant designed for Newco Pickled to meet the
investment cap relies heavily on small scale manual
operations.

6.1.  Capital Investment

The total capital investment required is approximately
$525,000, based on a green field project (excluding
initial working capital).  A detailed equipment budget
with technical specifications and general construction
parameters is presented in Annex 3.2.  The basic
production process is described below in Section 7.
Operating Plan.

Table 8: Newco Pickled Capital Investment Budget

Details of the major items of recommended equip-
ment and machinery are presented in Annex 3.2, as
well as contact details for equipment and construction
materials vendors (Annex 3.4) and potential
contractors (Annex 3.5)

An investor might have the option of renovating an
existing building to convert it for this industrial use.  A
total of roughly 1,500 m2 are needed with large, dry,
well drained, adequately lit, high ceilinged rooms.  One
chamber of approximately 65 – 75 m2 (approximately
650 m3)must be suitable for refrigeration (for raw
material storage).  Doorways need to be wide enough
to permit easy passage of forklifts.  Additional area for
dry product storage would be helpful.

6.2.  Plant Layout

Figure 11 shows, in a general fashion, one possible
layout for a plant of the size and equipped as specified
in this plan and budget.  An elevation drawing of the
building is in Annex 3.1.

The layout of equipment shown in the drawing is
purely indicative.  Each raw material to be processed
generally requires a different sequence of equipment
and operations.  However, the process of filling and
sterilizing jars is roughly the same for all products.
Some general principles of design and layout for a
fruit and vegetable processing plant include:

• Efficient plants are designed with easily movable
equipment (on rollers).

• All areas where raw materials or finished product
are processed or stored need to have:
– Adequate water supplies (for processing and

for cleaning) and
– Numerous electrical outlets (to facilitate

relocation of equipment).

• All rooms need to be well drained.
• All equipment in process areas needs to be

noncorrosive (stainless steel or plastic) for easy
cleaning and sanitation.

• Processing areas need to be well ventilated (most
processing occurs during the summer) and well
lit (allowing manual processing tasks to continue
at night).

10 “Other” includes allocations for site works such as an access
road, a well, and sewage, as well as connection to a main power
line.  The amount to be invested can be different  depending on
what infrastructure is available on the site.
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Figure 11:Indicative Plant Layout (30 m x 48 m x 9 m height)
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Table 9: Legend to Figure 11 – Indicative Plant Layout

6.3.  Investment Timetable

Construction of the processing facility (including
design and permitting, through equipment
installation and commissioning) is assumed to require
approximately eight months.  This schedule is based
on the assumption that the project is fully funded
before starting, allowing the early ordering and
delivery of construction materials and equipment.
Planning on a longer construction period would be
prudent to allow for weather and winter delays and
late delivery of materials.

Figure 12: Investment Timetable

The production season is dictated by the harvest season
of the first crops.  The plant should be ready for
operation no later than May 1.  Therefore, investment
should begin no later than August 1 of the year prior
to startup.

6.4.  Optional Investment Strategies

There are several ways in which the investment plan
analyzed here varies from what a real company might
do:

1. Renovation versus an entirely new plant

An investor looking to enter this business might be
able to locate an existing building (purchase or even
lease) that would be suitable for renovation and which
might fulfill part or all of the space needs for Newco
Pickled.  An existing industrial building of at least
1,500 m2 with large, dry, open rooms, all utilities,
and adequate drainage could probably be converted
for less than the projected $320,000 cost of entirely
new construction budgeted here.  Renovating a larger
building might be possible for the same cost and
would permit the company to expand production in
the future by simply adding process equipment.

2. Used equipment versus all new process
equipment

An investor might be able to save some on the
projected $166,000 investment for process
equipment by purchasing used equipment.  This
applies mostly to conveyors for grading and
transporting material, as well as to the equipment
used in preparing raw material prior to drying
(peelers, cutters, blanchers, etc.), boilers, autoclaves,
and so on.

6.5.  Expansion and Future Investment

Newco Pickled has a number of options for future
expansion and development of the business.  One
option would be to simply increase production
capacity by replicating the existing production lines.
An alternative would be to invest in higher capacity,
more efficient process equipment.  Two areas for such
investment would be:

1. Larger, higher capacity autoclaves
2. More automated, higher capacity lines for raw

material preparation (particularly to reduce labor)
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7.  OPERATING PLAN

The operating plan contains some particularly
conservative assumptions regarding the plant
operation.  Such a conservative approach is considered
advisable when planning for the start up of a green
field processing operation by potentially inexperienced
owner/operators or industry novices.

The fiscal and operating years for Newco Pickled are
based on the crop/marketing years for fruits and
vegetables:  June 1 – May 31.  In the financial analysis,
the year in which the planning and plant construction
occurs is designated “Year 0”, and the first year in
which the plant operates is designated “Year 1”.

To test the financial feasibility of this business, an
“optimal” production and sales plan was developed
taking into account the physical capacity of the plant
and the relative profitability of the various crops that
might be processed and sold (based on the assumed
raw material procurement costs and finished product
sales prices).  This optimal production plan is discussed
below.

7.1. Description of Process and Key
Operating Parameters

Newco Pickled can produce an extremely wide range
of products.  The production plan chosen contains a
variety of products reasonably representative of this
range and which seem to offer particularly attractive
gross margins and market opportunities.  Each
product has its own formulation.  Product
formulations and product costing for the finished
products included in this plan are given in Annex 4.1.

The technology in a fruit and vegetable processing
plant is relatively simple and ubiquitous.  The Figure
below diagrams the basic steps in the process.  Raw
materials are received and washed.  Some require
peeling, cutting and/or blanching.  At the same time
a brine solution is prepared (water plus salt, vinegar,
acetic acid or citric acid, and possibly some spices).
The prepared product is put into jars manually and
then the jars are filled with brine and capped with a
twist-off cap.  The filled jars are then put into
autoclaves where they are heated (temperature and
duration varies according to ingredients).  Finally, the
jars are labeled and cased (either in cardboard cartons
or on shrink wrapped trays.



3
3

8
S
e
ctio

n
 E

 / C
ase Stu

d
y 4

11 Note:  See Annex 3.2 - Detailed Equipment and Construction
Budget for equipment details.  Process flow and equipment varies
depending on product prepared.

Figure 13: Typical Process Flow Diagram – Pickling and Packing Fruits and Vegetables11
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Products packed in glass typically require a certain
amount of heat sterilization.  The operating capacity
of the plant is limited by the maximum throughput
of its 10 autoclaves of approximately 1,500 jars of
finished product per cycle.  The duration of an
autoclave cycle depends on the product to be
sterilized.  The plant as designed has a total output
capacity of roughly 1 - 2 tons per hour, depending
on the product.  The key factors for the proposed
plant which determine the actual production capacity
are:

Table 10: Newco Pickled Plant Process Equipment
Capacity Factors

Several processing steps shown in Figure 13 are
potential capacity bottlenecks.  Probably the most
important are the manual task of filling of jars with
product and the semi-automated steps of applying
the lids and sterilizing the jars in the autoclaves.  Much
of the task of preparing the raw materials for filling
is manual and the work load can be adjusted by simply
adding additional temporary workers.

Every time the product being produced changes, it is
necessary to stop the line and make a number of
adjustments for the next product.  Efficient operation
requires the plant to minimize the number of product
changeovers in any day.  The processing line included
in this plan could allow for the production of more
than one finished product at the same time.

The full capacity operating schedule assumptions of
Newco Pickled is shown in Table 12.  This is less than
100% of the theoretically available hours and days.
The rest of the shift time and other days are allocated
for product changeover, cleanup, repairs,
maintenance, etc.

Table 12: Newco Pickled Plant Operating Assumptions

Table 11: Newco Pickled Production Capacity for Selected Products at Full Capacity (Years 4 - 10)

12 All jars capacities are for 720 gram jars.
13 Autoclave cycle time, exclusive of loading and unloading time
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7.2.  Processing Issues

There are several important principles involved in the
processing of fresh fruits and vegetables.  Some of
these are:

• For best quality, raw material should generally
be processed as soon after harvest as is physically
possible.  Sometimes this is a matter of hours.

• The quality of the raw material at the start of
processing is the single most important
determinant of final product quality.  You can’t
improve poor quality raw materials.

• Raw material quality is also a major determinant
of processing cost.  It generally costs more to
process poor quality raw material than good
quality (because of higher levels of waste).

• Raw material quality is a direct function of the
speed with which the internal temperature of
the product is lowered after harvest.  First of all,
it is best to harvest most products in the early
morning hours before they heat up.  Secondly,
they can be cooled with chilled water.  Finally,
they should be held under cool conditions until
processed.

The plan for Newco Pickled assumes that the company
will operate at 40 % of operating capacity in Year 1,
60 % of capacity in Year 2, 80 % of capacity in Year
3, and reach 100 % of capacity in Year 4.  There are
several reasons for this somewhat pessimistic
assumption:

• The startup year for a new, inexperienced
operator typically involves a learning curve for all
of the staff and the plant can be plagued with
equipment breakdowns.

• It will take Newco Pickled several years to be able
to build a customer network sufficient to handle
its total output.

• It is likely that Newco Pickled will require several
years to establish a raw material procurement
program that will allow it to reach 100 % of
capacity.

• The management challenges of a new business
take time to master.

• The company faces a working capital shortage
because it is assumed that it will be unable to
borrow commercially as much short term
financing as it could constructively use in any one
season.

Reaching operating capacity more rapidly than
allowed in the plan would only improve the financial
results.

7.3.  Finished Product Selection

Plant capacity is not a serious constraint in the case
of Newco Pickled.  However, along with market
criteria, it does play a role in the selection of a final
product mix.  The selection of product mix for this
study was based on three sets of criteria:

• Market demand - as measured by projected
export prices and volumes

• Moldovan raw material competitiveness - as
measured by agricultural conditions and
estimated raw material procurement prices

• Technical capacity of the investment - as measured
by processing costs per kilo, throughput capacity
(kg/day of autoclave capacity), and storage
capacity

One method for screening to select the mix of
products to produce from among all the products
that could conceivably be produced and marketed is
by comparing contribution  margins (unit sales price
less total ingredient costs).

Table 13: Contribution Margin of Selected Pickled
Products over Cost of Raw Material

14 Cost of raw material after preparation (sorting, washing, peeling,
cutting, etc.) of sufficient raw material to produce one kilo of
finished product.
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7.4.  Production Schedule

Virtually all Moldovan fruit and vegetable crops are
harvested in a six month period between May and
October.  Since these materials need to be processed
as quickly as possible after harvest, this effectively
defines the production season for Newco Pickled.

An optimal production plan was devised based on:

• The relative profitability of the available crops (as
measured at the costs and prices assumed in this
study – see discussion of margin contribution
above);

• The harvest seasons for each crop and the
assessment of total available crop size; and

• The available processing capacity (as constrained
by the autoclave operating capacities for
different products).

The assumptions for plant operating capacity are given
in Tables 11 and 12, above, and in Annex 4.
This production plan selected the most profitable crops
and then allocated the processing time (hours of
operations per fortnight) equally to each crop.  Under
this plan, the plant would only be processing (receiving
and processing fresh raw material) during the peak
harvest months of June – October.

In the financial analysis below, it is assumed that the
production mix remains constant over the life of the
project.  In actuality, Newco Pickled would probably
alter its production mix every season, depending on
the relative profitability of various crops (as measured
by the contribution margin).

7.5.  Staffing

The staffing plan is designed based on the size of
operation and the operating plan (calling for only 5
full months of processing).  The professional staff
(management and technical personnel) and the
guards are mostly employed for twelve months.
Manual labor (hourly workers) is employed only
during the processing season (June – October).

Table 14: Newco Pickled Production Plan at Full Capacity (mt)

Table 15: Newco Pickled Full Capacity Salaried Staff Plan (3 Shifts)
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To minimize capital investment, the plant depends
on a large amount of manual labor supplied by hourly
workers for receiving, processing and handling the
product during the 5 processing months.  The
following staffing estimates are based on the
estimated labor input per ton of finished product for
each crop processed.  The labor usage estimates by
crop are in Annex 4.2.

Table 16: Newco Pickled Full Capacity Staffing Plan
(3 Shifts) – Seasonal/Hourly Workers

Such a heavy dependence on manual operations
significantly increases the management and processing
risk to the venture.

15 One shift supervisor is needed per each shift during processing
and selling.

16 Two forklift operators are needed during processing, and one
during selling.

17 The estimate of total labor used per month is based on 24
operating days per month, 3 shifts per day, 6 days per week and
8 hours per shift.

18 This estimate is only an average as staffing must be flexible to
accommodate the ebb and flow of raw material and harvest and
the large variations in labor requirement between crops.

8. RISK ANALYSIS AND RISK
MANAGEMENT STRATEGY

There are obviously a wide variety of risks to any
business and a number that are specific to agricultural
processing industries.  This analysis will focus principally
on risk issues that are potential threats to Newco
Pickled directly tied to its business plan

8.1.  Raw Material Risk

Risks:  Raw material risks can be summed up as:
Timing, Price and Quality.

• Early or late harvests can vastly complicate
production planning.

• In farming, raw material prices for nearly all crops
are driven primarily by supply conditions.  If there
is a problem with the crop resulting in a reduced
harvest, prices to the processor can be expected
to rise.  An abundant crop will generally drive
prices to the processor down.

• Quality is partly related to price; a poor quality
crop (e.g., a high disease prevalence, small size
due to drought, overgrown due to high
temperatures, etc.) can result in lower quality
finished product and put downward pressure on
export prices

Risk Management Strategies:  An active, effective
supplier relations program including grower contracts
is the most important strategy for reducing the risks
related to raw material procurement.  Key elements
of such a strategy are outlined in the Section 4. Raw
Material Analysis (above).

8.2.  Output Market Risk

Risks: Output market risks are generally related to
Competition factors.  In the case of dependence on
a single major market (i.e., Russia), there is also the
risk of a repeat of the 1998 financial collapse to
consider.

• Moldovan production is too small to have any
meaningful impact on export market prices.  A
large crop in a more important supply area (e.g.,
Poland) can drive the selling price of that crop
down on world markets.

• Entry into the market of more efficient (i.e., lower
cost) producers will put pressure on selling prices
as customers seek the lowest available price.

• Assessing the potential for another complete
collapse of the Russian market is beyond the scope
of this analysis.
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8.4.  Management Risk

Risks: Most of the management related risks to
Newco Pickled will be in the area of production
planning and operations management.  Squeezing
the optimal production from this process line will take
careful planning and attention to operating
efficiencies.

Risk Management Strategies:  The principal risk
management strategy is to hire, train and
appropriately motivate exceptional management and
supervisory personnel who are capable of managing
Newco Pickled to achieve lowest costs and greatest
efficiency of operation.  Good performance should
be rewarded; poor performance should not be
tolerated.

• Dependence on too small a number of customers
leaves Newco very vulnerable if one customer
fails.

Risk Management Strategies:  Managing market
risks is a complex challenge.

• The most important risk management strategy
for any processing business is to continually strive
to lower unit costs and increase product margins.
Least cost producers always have a significant
competitive advantage in any market, even one
as low tech as pickling.

• Working hard to build customer relations is
almost important.  Meeting and exceeding
customer requirements to make Newco Pickled
a preferred supplier for every customer is an
important way of addressing the risk from
competition.

• Newco Pickled must make sincere and active
efforts to always remain abreast of market
conditions, through market visits and other
information gathering means.

• There is presently no material option to
dependence on the Russian market for a
Moldovan pickled fruit and vegetable processor.

8.3.  Production Technology Risk

Risks: Pickling technology is extremely “low tech”,
well known, and without difficult technological
challenges.  However, because of the two key
investment limitations (total investment size and
equipment origin), Newco Pickled will face serious
risks related to the performance and reliability of its
process equipment.  These risks will impact cost,
quality and capacity.

Risk Management Strategies:  To manage
production risks, Newco Pickled must:

• Establish and maintain a rigorous program of
equipment inspection, maintenance and repair,
including maintaining a stock of key repair and
replacement parts for all equipment.

• Develop cash reserves to finance a continual
program of upgrading and modernizing the
process equipment.

• Ensure that all supervisory personnel are well
trained and well motivated.

• Ensure that all equipment and machinery
operators are well trained, well supervised, and
well motivated.
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9.1.2.  Profit and Loss

The detailed annual profit and loss projections for
Years 0 – 10 are shown in Annex 5.2.  The pro-
forma projections of profit and loss show that
Newco Pickled will be quite profitable.   The
breakeven operating capacity for the company
appears to be circa 60 %.

9.  FINANCIAL ANALYSIS

A pro-forma financial analysis was made of the
proposed Newco Pickled business based on ten years
of financial projections using the business strategy
and various product, cost, price and production
parameters outlined earlier.  A detailed set of monthly
cash flow projections was prepared for the first three
operating years (Years 1 – 3) to evaluate any potential
cash flow problems and the need for debt financing
for working capital needs.

Based on the assumptions used, Newco Pickled
appears to be a very sound and attractive business,
but it is undercapitalized, resulting in a constraint on
its working capital.

9.1.  Pro-Forma Projections

Financial projections were made for the income,
balance sheet and cash flow, based on a reasonably
conservative set of assumptions.

9.1.1.  Assumptions

A number of assumptions were required to prepare
the pro-forma financial analyses.  The full list of these
assumptions is presented in Annex 5.1.  Selected
financial assumptions which are particularly
fundamental or unusual include:

• Direct investment in capital assets is fully funded
by owner equity.

• All costs are denominated in 2003 $USD, ignoring
the generally countervailing effects of inflation
and foreign exchange rates.  This is justified on
the basis that all sales will be in $USD.

• Debt financing is used during the first four
operating years to finance working capital until
cumulative operating cash flow is adequate to
cover this need.

• The production plan selected products with only
the highest contribution margins (selling price less
cost of raw material) and operating capacity was
allocated equally among all products.

• Accounts Payable are zero – all raw materials and
other supplies are assumed paid on delivery.

• Accounts Receivable are estimated at an average
45 days of sales.
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19 See detailed assumptions for financial analysis in Annex 5.1.
20 Net Income actually increases marginally in Years 5 - 10 due to

declining fixed costs (primarily insurance premiums on fixed assets)
and the accelerated depreciation rates used on process
equipment.

Table 17: Newco Pickled Pro-forma Profit & Loss Projections ($USD)19

The following table shows the structure of total costs
of production for Year 4, the first year at which
Newco Pickled is projected to reach full capacity.  Total
packaging costs are particularly important; high
packaging material unit costs were projected in line
with the marketing strategy discussed earlier (high
quality packaging materials and graphics).

Table 18: Newco Pickled Structure of Costs of Production
at Full Capacity - Year 4 (Individual Costs as Percentage of
Total Costs)

The assumed production plan results in a full capacity
average gross margin of 23 % (Sales Revenues net of
COGS).  At only 40 % of capacity in Year 1, gross
margin averages 22 % of sales.
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Table 19: Newco Pickled Product Gross Margins at Full Capacity (Year 4)

9.1.3.  Cash Flow Analysis

Food processing businesses that depend on agri-
cultural raw materials typically face a characteristic
cash flow pattern: significant cash outflows for raw
material purchases during harvest periods, followed
by delayed cash inflows as finished products are sold
later in the year.  Pickled fruit and vegetable businesses
are a good example of this.  As a consumer food
business that is so dependent on higher consumer
demand and prices during the winter selling season
(approximately October – March), Newco Pickled is
vulnerable to this because of the delay between
processing (and the related costs) and sales.  The
company typically faces maximum cash outflow in
July - September and maximum cash inflow in
December - January.

Figure 14 shows what Newco Pickled’s month end
cash position during its first year would be without
working capital financing.  Sales occur during the
period October – March, but revenues (cash in) are
only received during December – May23.  Monthly
expenditures (cash out) are faced every month.  They
peak in June – September because of payments for
raw material and processing.

Figure 14: Newco Pickled Monthly Cash Position at Month
End – Year 1

22 COGS includes: raw material cost and transportation, variable
labor, variable operating costs (electricity, water), and packaging.

23 The plan assumes receivables are 45 days of sales.

A monthly cash flow analysis was prepared for
Newco Pickled’s first three operating years in order
to evaluate any potential cash flow problems.
Detailed monthly cash flow projections for Years 1 –
3 are shown in Annex 5.4 – 5.6.

The monthly cash flow analysis showed that short
term working capital financing is needed during each
of the company’s first seven years of operation.  The
loans are all paid off by the end of the year in which
they are taken.  From Year 8 on, the company is able
to finance its working capital needs entirely out of its
own internal cash flow.  The following table presents
Newco Pickled’s annual working capital financing
needs for Years 1 – 4.  The availability of such external
financing is critical to the company’s success.

Table 20: Newco Pickled Short Term Working Capital
Financing Requirements

Table 21 shows the projected cash flow for Years 0-7.
The detailed annual cash flow projections for Years
0 – 10 are shown in Annex 5.3.  With no long term
debt service, new capital investment in the model,
or payout of profits (dividends), cash simply
continues to accumulate, providing a cash reserve
to finance new capital investment and a significant
expansion of the business.
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Table 21: Newco Pickled Pro-forma Cash Flow Projections ($USD)23

Table 22: Newco Pickled Projected Cumulative Net Cash
Flow Years 1 – 10 ($USD)

9.1.4.  Balance Sheet

Newco Pickled has a simple balance sheet, without
long term debt.  Under normal conditions, given its
positive cash flow, this would make the business a
good candidate for commercial debt financing to
underwrite new capital investment and a significant
expansion of the business.  This could be key to the
company’s development and expansion of its business.
The detailed balance sheet projections are contained
in Annex 5.7.

23 See detailed assumptions for financial analysis in Annex 5.1.
24 Year 0 is the period covering planning through construction,

installation of equipment and commissioning of the plant.  Year 1
is the first 12 month period of operation and the first fiscal year
(June 1 – May 31).
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Table 23: Newco Pickled Pro-forma End of Year Balance Sheet Projections ($USD)27

9.1.5. Key Ratios

The Newco Pickled investment has 5 year payback
from cash flow.  The Internal Rate of Return  (IRR)
was calculated based on the 10 year pro-forma
financial projections presented above and in Annex 5.

Table 24: Key Newco Pickled Financial Ratios

9.2.  Sensitivity Analyses

Analyses were made to determine the sensitivity of
the pro-forma financial projections to changes in three
key parameters:

• Increases in Raw Material Costs
• Decreases in Finished Product Selling Prices
• Increases in Operating Costs

The impacts of these changes were evaluated in terms
of their effects on annual net income and on cash
flow from operations.

Additional rules were applied:

• In all sensitivity analyses only the indicated variable
was changed and all others were unchanged
(ceteris paribus).

• Each assumption tested is assumed to affect costs
or prices equally for all ten operating years.

• No additional financing is used; working capital
financing is held at base case levels.

N. B. The business strategy assumes that normally
the products with the highest contribution margins
(unit selling price less raw material cost) will be
produced and that production capacity will be equally
divided among those products.  The product mix
could vary as relative contribution margins vary
between products.  This strategy gives the business a

27 See detailed assumptions for financial analysis in Annex 5.1.
28 Total assets continue to accumulate in Years 5 – 10 due to retained

earnings.
29 Short term loans are taken at the beginning of the season, but

paid off before the end of the year.  There is no long term debt.
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flexibility of operation that ensures profitability and
adequate cash flow in the face of major deteriorations
in business conditions.  Thus, in the real world, when
raw material costs increase or selling prices decrease,
reducing contribution margins, the production mix
is adjusted (completely dropping less profitable
products) and production capacity is reallocated to
the remaining products (in a continued effort to
achieve full plant utilization).  However, in order to
effectively evaluate the impacts of changes in the
three key variables (raw material cost, finished product
prices, and operating costs), the sensitivity analyses
artificially block this change and assumes an
unchanged production plan.

9.2.1. Sensitivity to Raw Material Cost
Increases

On average, at full capacity, raw materials (fresh,
unprocessed fruits and vegetables) account for only
16% of the total cost of production (this obviously

Table 25: Impact of Multiyear Increases in All Raw Material Costs on Newco Pickled Net Income

varies for each product).  The price for any individual
crop – particularly for fruits – can easily vary 100 %
from year to year, but it is highly unlikely that all
crop prices would simultaneously increase by such a
degree in the same season (and even less likely that
such an increase would persist for multiple years as is
tested here).

This analysis demonstrates that Newco Pickled cannot
withstand substantial increases in its raw material
costs.

One of the biggest sources of risk for most agro-
processing businesses is a severe cash shortage
brought about by adverse business conditions.  Under
this business strategy, Newco Pickled can sustain a
positive cash flow from operations in the face of a
30% increase in raw material costs,  but would need
additional working capital financing if crop prices rose
and were sustained at higher than double the
projected prices.

30 Ceteris paribus, assumes all raw material prices increase the same
percentage over all years.

31 The percent change (over all years) required to bring net income
to zero in the given year
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Table 26: Impact of Multiyear Increases in All Raw Material Costs on Newco Pickled Operating Cash Flow32

9.2.2. Sensitivity to Finished Product Selling Price Decreases

Even though the data collected for this business plan suggest that such a business will experience fairly
strong average gross margins of 23% Newco Pickled is somewhat more sensitive to changes in its export
prices than it is to changes in its raw material costs because of its high fixed costs and overhead relative to its
small volume.  With a 8% decrease in all product prices, Newco Pickled would be unprofitable in the 4th

operating at 100% capacity.

Table 27: Impact of Multiyear Decreases in All Finished Product Selling Prices on Newco Pickled Net Income

Cash flow from operations will be negative in the face of a >10 % drop in export prices.

Table 28: Impact of Multiyear Decreases in All Finished Product Selling Prices on Newco Pickled Cash Flow36

9.2.3. Sensitivity to Operating Cost Increases

Other operating costs (after COGS) account for only
about 24 % of total costs of production in Year 1 (at
40 % capacity) and drop to about 16 % at full
capacity.

32 Assumes no change in short debt borrowing from Base Case
levels to finance higher cash flow deficits

33 Ceteris paribus, assumes all raw material prices increase the same
percentage over all years.

34 Ceteris paribus, assumes all raw material prices increase the same
percentage over all years.

35 The percent change (over all years) required to bring net income
to zero in the given year

36 Assumes no change in short debt borrowing from Base Case
levels to finance higher cash flow deficits

37 Ceteris paribus, assumes all raw material prices increase the same
percentage over all years.
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Table 29: Impact of Multiyear Increases in All Operating Costs on Newco Pickled Net Income

Table 30: Impact of Multiyear Increases in All Operating Costs on Newco Pickled Cash Flow39

9.2.4.  Conclusions

There are many sources of risk in any business and
these sensitivity analyses do not assess all such possible
sources.

Testing the impact of increases in raw material costs
is equivalent to testing for the risk of bad crop years:
when a crop is short, its market price can be expected
to increase.  However, this is not entirely identical to
evaluating the risk of Newco Pickled’s failure to
implement an effective raw material procurement
program.  If Newco Pickled management is simply
unable to procure adequate quantities of raw
material – at any price – the facility will habitually
operate at less than full capacity.

9.3.  Future Options

As discussed in the Section 6. Investment Plan, Newco
Pickled has several strategic options for developing
its business. If the company had started by renovating
an existing building with excess space, it could expand
by investing in new, more efficient, less labor intensive
processing technologies.  The pro-forma projections
show that by the end of six years of operations, Newco
Pickled could accumulate nearly  $1,163,790 in free
cash which could be used to finance expansions,
including new equipment and new buildings.

Newco Pickled will continue to have a positive cash
flow from operations with increases in operating costs
of up to 15%.

38 Ceteris paribus, assumes all raw material prices increase the same
percentage over all years.

39 Assumes no change in short debt borrowing from Base Case
levels to finance higher cash flow deficits

40 Ceteris paribus, assumes all raw material prices increase the same
percentage over all years.
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10.  ANNEXES

ANNEX 1.  MARKET ANALYSIS

Annex 1.1: Product Samples

Example of Moldovan Product –
with inferior vacuum sealed lid
instead of modern twist-off.

Russian brand “Ekoprodukt” line of products – with twist-off lids
and improved graphics

German “Fischer” brand pickled
peppers – with enameled twist-
off lid and modern graphics.

German “Colfin” brand pfefferoni pepper line – with twist-off lid

Pfefferoni style peppers prior to
harvest

Bonduelle vegetable products for the Russian Market:  (left to right)
peas and carrots (530 gram jar); pickled cucumbers (560 gram jar);
and peas (660 gram jar).
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“Veres” brand products (Ukrainian)

(left to right)
Eggplant in tomato sauce (520 gr)
Squash - Ikra (520 gr)
Peppers (520 gr)

Pickled sweet peppers (740 gr)
Pickled cucumbers (740 gr)

Pickled tomatoes
(3,000 gr)

Russian “Baltimor” brand letcho style ketchup –
with twist-off lid and high quality graphics using
gold on main label, gold neck label, and 4 color
graphic on lid.

German “Fischer” brand
4 color graphics on
enameled twist-off lid
and “tamper proof”
paper seal

Twist-off lid with “tamper
proof” safety button,
production date code ink
jet printed on lid

Annex 1.2: Packaging
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Examples of Lids Used on Pickled Products

Old style vacuum seal lid – not resealable

Twist-off lid

Screw-off lid

Use of plastic shrink wrap to case pickled products (Russian sample)

Annex 1.3: Market Overview

Examples of Russian pickled products on store shelves
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Annex 1.4: Potential Newco Pickled Customer List

ANNEX 2.  RAW MATERIAL ANALYSIS

Annex 2.1: Newco Pickled Monthly Raw Material Procurement Plan Volume Based on Proposed Full Capacity
Production Plan (mt)

Annex 2.2: Newco Pickled Monthly Raw Material Procurement Plan Value Based on Proposed Full Capacity
Production Plan ($USD)
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Annex 3.  Investment Plan and
Engineering

Engineering Materials

Annex 3.1 Newco Pickled Building Elevation

Annex 3.2 Newco Pickled Capital Investment –
Detailed Equipment and Construction
Budget

Annex 3.3 Selected Processing Equipment

Annex 3.4 Possible Suppliers of Equipment,
Machinery and Construction Materials

Annex 3.5 Potential Contractors for Plant
Construction and Erection

Annex 3.6 Engineering Summary
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Annex 3.2: Newco Pickled Capital Investment - Detailed Equipment and Construction Budget

41-44  Optional site works
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Annex 3.3: Selected Processing Equipment

Conveyor ÈÏÊÑ-078

The Functions: designed for conveying of packed and
not packed products at the reception table.

Technical Parameters:
• Width of belt – 650 mm
• Speed of belt – 25 m/minute
• Distributed load on the belt – up to 6 kg/m2

Electric Motor
• Power – 0.4 kWt
• Frequency of rotation, rotations/min - 1500

Dimensions – 650 mm õ 1000 mm õ 1200 mm

Weight – 125 kg

Design Features:
• It is equipped with synthetic conveying belt, that

allows the direct contact with food product
• The construction allows adjustment of the height
• The conveyor can be manufactured in any

required dimensions

Conveyor ÈÏÊÑ-077

The Functions: designed for conveying of food and
other products

The Technical Parameters:
• The Width of the belt, mm - 250
• The Speed of belt, m/min – 6-18
• The Distributed Load on the belt, kg/m² - up to 6

Electric Engine:
• Frequency of rotation, rotations/min – 750
• Power, kWt - 0,6

The Dimensions – 5050 mm õ 500 mm õ 1150 mm
Weight – 190 kg

Design Features:
• It is equipped with synthetic carrying belt, that

allows the direct contact with food product
• The construction allows to adjust the height
• It is equipped with the frequency controller that

is included in the conveyor’s control panel. It
allows changing the speed of the belt in the given
limits.

• It is equipped with the “flag” in the end of the
conveyor designed for stopping the belt in the
cases when the product reaches the end of the
conveyor.

• There is the possibility to manufacture the
conveyor of any required dimensions
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Cutter ÃÀÌÌÀ-5À

Function: designed for grating and cutting raw and
boiled vegetables and fruits in pieces with different
geometrical forms and preparation of stuffing. The
equipment can be used as a component of the set of
equipment for processing (drying, canning, freezing
etc. of fruits and vegetables) as well as on the
enterprises of public catering and in small agricultural
enterprises.

Technical Parameters:
Productivity (for cutting in bars10x10 mm), kg/h -
400
Types of cutting, pieces - 8
The Number of loading devices, pieces - 2
Assembled power, kWt - 0,6
The Dimensions, mm - 550x290x550
Weight, kg – 25

Design Features:
• Big assortment of knives, grates, gates that allow

cutting, chopping and disintegrating all types of
raw and boiled vegetables as well as fruits on
pieces with different geometrical shape.

• Type of cutting: slices, plates, cubes, bars and
straw

• The vertical construction assures the âåðòèêàëü-
íàÿ êîíñòðóêöèÿ îáåñïå÷èâàåò convenience for
working and does not require big surfaces for
equipment location

• Presence of the blocking device excludes the
possibility for switching on  the disintegrator
during the replacement of the attachments

• The parts of the disintegrator that contact with
the food products are manufactured from the
materials that are authorized for usage in food
industry

Peeler - ÌOÊ-300

Function: designed for peeling potatoes and root
crops (beet, carrot, turnip, etc.)

Technical Parameters:
Productivity, kg/h - 300
The bin capacity for raw material, kg - 10
Time for processing, min - 2

Electric Engine:
the frequency of rotation , rot/min - 1500

The assembled power, kWt - 0,55
The Dimensions, mm - 600x410x1000
Weight, kg – 62

Design Features:
• Equipped with the working bin, assembler box

gear, discharge hatch, control panel, and mount
• Functioning is based on peeling of potatoes and

other root crops by mechanical action of cleaning
parts
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Equipment for transporting products to freezing
and packing

1) Floor hopper with feeding conveyor

2) PSh-1 floor hopper
with auger feeder

3) Signal-M semi-automatic weight dosing
complexes for granulated and small-piece
products (large packs)
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Annex 3.4: Possible Suppliers of Equipment, Machinery and Construction Materials
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Annex 3.5: Potential Contractors for Plant Construction and Erection

Note: Intexnauca SA is able to execute all of the above mentioned works.
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Annex 3.6: Engineering Summary

The Name of the Module:  “Pickled Products”

Subtopic: Engineering and Technological estimates
of the module

The main scope of this work is to implement a module
for the initiation of the business based on introduction
and organization of the new industrial production
of the pickled and canned vegetables and fruits using
glass jars 0.25-0.5-0.7 kg capacity with twist-off lids
at a small and average capacity.

It is assumed that for the initiation and
development of the given business it is required:

1. To build refrigerating, industrial and auxiliary
rooms from easily assembled elements (metal
structure on the iron-concrete basis – basement,
wall, ceilings, roofing panels and doors).

2. To equip medium-temperature refrigerating
room with autonomous or central refrigerating
system that provides temperature ranging
between -5� Ñ and +10� Ñ and corresponds to
the useful capacity of the building and cooling
parameters.  It is   designed for the storage of
the monthly reserve (200-300t) of the raw
material in the fresh condition that provides non-
stop functioning.

3. To equip industrial rooms with  basic and auxiliary
equipment designed for:

• Reception and weighing of incoming raw
material (automobile and portable weights,
reception bunkers and conveyors);

• Washing and sorting of raw material
(washing machine and, - or washing bays,
sorting corrosion-proof tables and, - or
sorting conveyors);

• Cleaning of the root berries (special
machinery for root berries peeling and
cleaning MOK);

• Cutting (GAMMA machine for cutting in
lobules, circles, cubes or chips);

• Blanching and, - or chemical and thermal
processing of raw material and cooling
(Blanchers IPKS type);

• Water Drainage and/or drying of the raw
material before dosing the product in the
jars (the netted conveyor for water drainage
using fans for accelerated evaporation of
water) and stacking in pallets;

• Stowage of the raw material in previously
washed and sterilized glass jars in washing
machine (working tables or carrying-in

conveyer, washing machine for jars AE-
KM1b type, electrical steam generator PE);

• The preparation of the marinade (electric
tanks KUPE, 250 l capacity);

• Dosing of the marinade in the jars (dozer-
fillers UD type)

• Twisting of the Twist-Off lids with the help
of the devices UU-5 type for the jars twisting
and placing in the baskets;

• Jars Sterilization (autoclave E16-ABA/02);
• Labeling of Jars (labeling machine EM-1T);
• Group packing in thermal-positioning layer

(thermo-packing device TPT-450).

4. To equip and to outfit the basic and auxiliary
rooms and a room for the personnel with the
necessary equipment and inventory (hand-
operated and hydraulic carriages, dressings-
rooms, toilets, showers, tables, chairs, means of
communication, biro tics and others)

5. To complete the object with transport
mechanisms and equipment (electric cars and
suppressors), and also containers - wooden and,
- or plastic, wooden trays both metal cartridges
and corrosion-proof / plastic trays / baskets;

6. To supply the object with fire-fighting means
(capacity / reservoir with water and fire-
prevention stock: - firemen hydrants, fire
extinguishers, boxes with sand, pole hook).

7. To arrange the local water drain and waste hole
for accumulation and further transportation of
used processed water and liquid production
waste or to ensure the connection to the
common urban / village water drain.

8. In case of absence of a source of drinking or
technical water - to ensure construction of a
chink and the pressure-water tower.

9. To provide construction of warm - steam mini-
boiler-room for both steam production and
heating production and auxiliary rooms or to
apply steam generator to ensure heating of the
room by independent heating and water heating
equipment.

10. To provide the equipment and outfit for the
laboratory designed for analyses of incoming raw
material and final production.

The construction of this module in terms of time
taking into account that a part of the equipment
needs to be imported is estimated in approximately
6-8 months starting from the opening of the financing
as it is presented in the following table:
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Taking into consideration that these works can be
completed concomitantly the overall duration is
estimated at eight months as it is presented in the
following drawing:

As a result of the elaboration of this project the
following technological scheme is suggested:

1. Washing in flowing potable water that removes
from the surface of fruit-and-vegetable raw
material pollution, mechanical impurity,
poisonous chemicals and microorganisms. It is
made in special machines, which not only provide
good washing, but also do not cause mechanical
damages of raw material.

2. Sorting allows receiving raw material
homogeneous in the sizes, forms, paintings and
degree of maturity. It gives to the product
pleasant appearance, also promotes rational
carrying out of technological process.

3. Calibration — division of fruit and vegetable
raw material taking into account the size.

4. Clearing get raw material of inedible or
invaluable parts — seeds, peel, rind, fruit steams
and others.

5. Cutting and crushing of fruit-and-vegetable raw
material by crushing and cutting machines that
mechanically destroy the structure of vegetative
tissue.

6. Blanching — short-term thermal processing of
raw material in water or steam at the certain
temperature mode. Blanching stops undesirable
biochemical processes, destroying fermentative
system. This operation provides normal filling of
package and a proper correlation of canned food
components in the package by changing volume
and consistence of raw material due to
concentration of albumen and removing air from
tissues.

7. Sterilization of canned food – it’s a heating
process, providing full destruction of non heat-
resistant, not spore forming micro flora and
reduction of spore forming microorganisms
number up to a certain set level, sufficient to
prevent the products from spoiling in a
temperate climate conditions and guaranteeing
microbiological safety parameters of the use of
canned food. Usually the products having low
and average acidity are sterilized at more than
100°Ñ.

8. Pasteurization — thermal processing of
foodstuff at temperature up to 100°Ñ. It provides
destruction of yeast, mould mushrooms and
vegetative forms of bacteria, and also prevents
product spoiling and guarantees safety of the
use of canned food. The mode of sterilization
includes time (period) of heating of canned food
up to the certain temperature, time of exposure
at this temperature — sterilization — and time
of decrease in temperature up to the certain level
(cooling).

Devices of periodic action are applied to sterilization
in the industry, the sterilizers of continuous action,
working under a higher pressure than atmospheric;
for pasteurization are applied  continuous action
pasteurizes working under atmospheric pressure.

The canning container before filling is carefully
processed in order to prevent repeated introduction
of the microorganisms in the prepared product. Tins
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are injected with hot water and are processed with
steam directly before of filling. Glass jars after rejection
of defective ones are washed in special machines in a
solution of washing-up liquids with the following
repeated injection by clean hot water under pressure.

The list of the vegetables proposed for marinating
includes
• Cucumbers (cornichon)
• Squash (young, integral)
• Eggplants (lobules, quarter)
• Tomatoes (integral, drop)
• Sweet Bulgarian pepper (lobules)
• Beet (integral young)
• Carrots (integral, young)
• Onions (integral young bulb)
• Garlic (integral young head)
• Pepper sharp long (integral)
• Cabbage (color - broccoli)



Section E / Case Study 4 367

Annex 4.  Operating Plan

Annex 4.1: Newco Pickled Product Formulations and Cost per MT of Finished Product

Annex 4.2: Average Labor Utilization and Labor Cost per
Ton of Finished Product



368 Section E / Case Study 4

ANNEX 5.  FINANCIAL ANALYSIS

Pro Forma Financial Projections

Annex 5.1 Assumptions for Financial Analysis

Annex 5.2 Profit and Loss – Years 0 – 10

Annex 5.3 Cash Flow – Years 0 – 10

Annex 5.4 Monthly Cash Flow – Year 1

Annex 5.5 Monthly Cash Flow – Year 2

Annex 5.6 Monthly Cash Flow – Year 3

Annex 5.7 Balance Sheet – Years 0 – 10

Annex 5.1: Assumptions for Newco Pickled
Financial Analysis

General
1. All costs are denominated in 2003 $USD, ignoring

the generally countervailing effects of inflation
and foreign exchange rates.  This is justified on
the basis that all sales will be in $USD.

2. The initial investment period is treated as Year 0
of the project (no matter how many months long
the period is projected to be).

3. The operation will start in Year 1.
4. Due to the nature of business, the fiscal/

accounting year starts on June 1st and ends on
May 31.

5. All earnings are retained.  No dividends are paid
to owners.

6. Production volumes and sales are expected to
plateau after Newco Pickled reaches full capacity
in Year 3.

Investment
1. Fixed assets purchasing prices do not include the

VAT, which is 20%.  Equipment and machinery is
VAT exempted.

2. Investor equity is assumed to cover only direct
investment in capital assets.  Debt financing is
use to finance working when cumulative
operating cash flow is inadequate.

3. The cost of buying or leasing land has not been
included in the financial model.

Depreciation
1. A linear depreciation method was used for

depreciation calculation (industry average
depreciation rates).

2. Buildings and other fixed assets – will be
depreciated over 20 years (5% rate), although
the average usage life is 25 years

3. Equipment, planning and design works, and
vehicles – will be depreciated over 10 years (10%
rate).

Operating
1. To minimize the operating risks, as well as to allow

sufficient time for supply development, it was
assumed that 100% capacity usage will be
reached in Year 4 (Year 1 = 40 %, Year 2 = 60
%, Year 3 = 80%, and Year 4 = 100 %).

2. Due to the nature of business, at full capacity
the plant is assumed to operate in 3 shifts or 21
hours a day (cleanup, startup and shutdown
deducted), 24 days/month.

3. Production plan is based on the crops with the
highest gross contribution margins (sales price
minus minus raw material cost).    In months when
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Fixed Costs
1. Property Insurance is estimated at 0.6% for

buildings and 1% for equipment.  Insurance rates
provided by local leading insurance company
“ASITO”.

2. Building maintenance is estimated at 1% (industry
average) of building purchasing price.

3. Equipment repairs and maintenance is estimated
at 1.5% (industry average) of equipment
purchasing price.

4. Property Tax is a local tax.  It is calculated at 0.1%
of property book value (according to Moldovan
legislation).

5. Other fixed costs include bank fees, office
supplies, various permits and other fees.

Raw Material
1. Supply development - for the purpose of raw

material supply development, there will be
allocated an annual budget of $ 12,400.  It
includes travel expenses of Agronomist ($200 per
month), plus $10,000 for other purposes (i.e.
farmers training).  For the same purpose, it will
be procured a Skoda car.

2. Transportation - raw material will be collected
within a radius of 100 km on average.  The
transportation cost is estimated at $ 7.15 per
ton of fresh raw material.

3. For the purpose of output calculation, there were
used industry rates (raw material necessary to
produce 1 unit of finished goods).  Equipment
characteristics were taken into consideration
when estimating finished goods loss rate.

4. Raw material cost is estimated based on farmer
price.

Finished Goods
1. Selling expenses were estimated based on

experience of other companies operating in
canning industry.  They are estimated at $70,000
a year and include:
1.1. Communication expenses – $10,000 per year
1.2. Advertising and participation at exhibitions -

$20,000 per year starting first year
1.3. Product promotion by sending samples to

existing/potential clients and others - $20,000
per year

1.4. Leaflets - $5,000 per year
1.5. Local consultant - $10,000 per year.  Will be in

charge of searching for new customers,
participating at networking events, organizing
meetings with potential buyers

1.6. Other expenses - $5,000 per year.

2. A total shrink (product loss) of 5% of finished
product is assumed to cover spoilage, product

more than one crop is harvested, the crop with
higher gross contribution margin was chosen.

4. The budget does not include future cost or cash
flow implications of crop providing financing to
growers.

Payroll
1. General management includes 11 full-time

employees:  General Manager, Sales Manager and
Sales Assistant, Senior Accountant and three
Bookkeepers, a Secretary and three Security
Guards

2. Support staff will include:
2.1. Agronomist – full time, is responsible for

suppliers development
2.2. Technologist – full time, is supervising the

technological process
2.3. Equipment Engineer – full time is supervising

well functioning of all equipment
2.4. Shift Supervisors – employed during

production months (4 months), one per shift
2.5. Forklift Operators – 2 operators employed

full time
2.6. Warehouse Managers – 2 managers

employed full time
2.7. Laborers – employed for raw material manual

processing.  Their number was calculated
based on labor unit required per each crop
variety.  Information on labor usage was
collected from a similar project done in
Bulgaria.

3. Workers on night shift receive a statutory 45 %
hourly wage premium.

Utilities
1. Electricity consumption of raw material pre-

processing equipment varies per unit of finished
goods.

2. Electricity consumption during canning was
calculated based on the consumption of each
piece of equipment participating in the process.

3. Electricity consumption for raw material storage
is calculated at 38 kWh.  It will operate 9 months,
18 hours a day.

4. Indoor lighting is estimated at 3.5 kWh (9 months
a year).

5. Outdoor lighting is estimated at 5 kWh (10 hours,
365 days a year).

6. Water will be consumed during raw material pre-
processing (washing, peeling, cutting, and
blanching), as well as for brine preparation.  Its
consumption (based on equipment characteristics)
is estimated at 1 ton of water per 1 ton of fresh
raw material.  Water needed for brine preparation
was estimated at 0.2 liter per jar (720 gr.).
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returns, torn packaging, pilferage, and other
losses.

3. Bad debts are estimated at 0.3%.
4. The total output volume exceeds the capacity of

the warehouse.  Therefore, an extra storage will
be needed.  The cost of extra storage capacity
was built into the model.

Working Capital
1. Accounts Payable equals to zero - all procurement

will be paid upon delivery.  Therefore end of the
year balance (May 31st) of accounts payable is
zero.

2. Accounts Receivables equal to 45 days – clients
will pay in 45 days from delivery.  Because sales
stops in March, the end of the year balance of
accounts receivables is zero.  The same applies to
Inventory end of the year balance. Short term
loans are used to provide working capital
financing when internal cash flow is inadequate.
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Annex 5.2: Newco Pickled Annual Pro-forma Profit & Loss Projections – Years 0 - 10 ($USD)
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Annex 5.3: Newco Pickled Annual Pro-forma Cash Flow Projections – Years 0 - 10 ($USD)
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Annex 5.4: Newco Pickled Monthly Pro-forma Cash Flow Projections – Year 1 ($USD)
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Annex 5.5: Newco Pickled Monthly Pro-forma Cash Flow Projections – Year 2 ($USD)
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Annex 5.6: Newco Pickled Monthly Pro-forma Cash Flow Projections – Year 3 ($USD)
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Annex 5.7: Newco Pickled Annual End of Year Pro-forma Balance Sheet Projections – Years 0 - 10 ($USD)



Section E / Case Study 4 377



.



ANNEXES

Annex 1. Evolution of World Imports of Fruits and Vegetables,
1993-2001
(source: FAOSTAT Agriculture Database)

Annex 2. Major Donor Projects in Agriculture by area of intervention
(source: Information collected from diverse donor projects)

Annex 3. Revenues, variable costs and gross profits of two groups
of private farmers (low-input and high-input farmers) from HVA crops
(source: Farm Survey – 2000, Agrex NGO)

Annex 4. Moldova’s HVA Exports by groups of countries, 1998&2002
(source: Import / Export Database of the Ministry of Economy)

Annex 5. Moldova’s 2003 Customs Duties for HVA Imports
(source: Law on Custom Tariff of R.M.)

Annex 6. 2003 HVA Customs Duties by groups of countries
(source: Internet resources)

Annex 7. Russian Market Overview for Frozen Fruits and Vegetables
(source: paper prepared by Lilia Adamicka)

Annex 8. Russian Market Overview for Fresh Fruits and Vegetables
(source: paper prepared by CAMIB, Liliana Cazacu & Lilia Adamicka)

Annex 9. Russian Market Overview for Dried Fruits and Vegetables
(source: paper prepared by CAMIB, Liliana Cazacu & Lilia Adamicka)

Annex 10. Russian Market Overview for Pickled Fruits and Vegetables
(source: paper prepared by CAMIB, Liliana Cazacu & Lilia Adamicka)



3
8

0
A

n
n

e
x

e
s / A

n
n

ex 1
Annex 1. Evolution of HVA World Imports, 1993-2001 (metric tons)
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Annex 2. Major Donor Projects in Agriculture by Area of Involvement



382 Annexes / Annex 2

Source: Information collected from diverse donor projects
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Annex 3. Revenues, Variable Costs and Gross Profits per Hectare Obtained by the Two Groups of Private Farmers
(low-input and-high input farmers) from HVA production, year 2000 (USD)

1 USD = 12,43 MDL in 2000

Pepper             
low input  high input  

m.u. m.u. 
Gross Revenue USD/ha 1 417  Gross Revenue USD/ha 2 759 
Variable costs USD/ha 780  Variable costs USD/ha 1 151 
Gross Profit USD/ha 636  Gross Profit USD/ha 1 608 
Yield t/ha 12,4  Yield t/ha 21,3 
Price USD/t 114  Price USD/t 130 
       
Tomatoes (from transplants)         
low input  high input  

m.u. m.u. 
Gross Revenue USD/ha 988  Gross Revenue USD/ha 2 612 
Variable costs USD/ha 878  Variable costs USD/ha 1 303 
Gross Profit USD/ha 110  Gross Profit USD/ha 1 309 
Yield t/ha 8,3  Yield t/ha 25,7 
Price USD/t 119  Price USD/t 102 
       
Tomatoes (from seeds)           
low input  high input  

m.u. m.u. 
Gross Revenue USD/ha 825  Gross Revenue USD/ha 2 144 
Variable costs USD/ha 459  Variable costs USD/ha 743 
Gross Profit USD/ha 365  Gross Profit USD/ha 1 402 
Yield t/ha 12,4  Yield t/ha 23,8 
Price USD/t 67  Price USD/t 90 
       
Cabbage (from transplants)         
low input  high input  

m.u. m.u. 
Gross Revenue USD/ha 1 165  Gross Revenue USD/ha 2 203 
Variable costs USD/ha 642  Variable costs USD/ha 1 035 
Gross Profit USD/ha 523  Gross Profit USD/ha 1 168 
Yield t/ha 11,8  Yield t/ha 19,7 
Price USD/t 99  Price USD/t 112 
       
Cabbage (from seeds)           
low input  high input  

m.u. m.u. 
Gross Revenue USD/ha 795  Gross Revenue USD/ha 1 835 
Variable costs USD/ha 380  Variable costs USD/ha 552 
Gross Profit USD/ha 415  Gross Profit USD/ha 1 284 
Yield t/ha 9,6  Yield t/ha 24,3 
Price USD/t 83  Price USD/t 76 
       
Aubergine             
low input  high input  

m.u. m.u. 
Gross Revenue USD/ha 841  Gross Revenue USD/ha 1 849 
Variable costs USD/ha 754  Variable costs USD/ha 1 018 
Gross Profit USD/ha 87  Gross Profit USD/ha 831
Yield t/ha 7,8  Yield t/ha 16,3 
Price USD/t 108  Price USD/t 113 
       
Onion             
low input  high input  

m.u. m.u. 
Gross Revenue USD/ha 1 367  Gross Revenue USD/ha 2 553 
Variable costs USD/ha 686  Variable costs USD/ha 1 150 
Gross Profit USD/ha 681  Gross Profit USD/ha 1 403 
Yield t/ha 11,4  Yield t/ha 23,0 
Price USD/t 120  Price USD/t 111 
       
Winter apples             
low input  high input  

m.u. m.u. 
Gross Revenue USD/ha 506  Gross Revenue USD/ha 2 326 
Variable costs USD/ha 383  Variable costs USD/ha 952 
Gross Profit USD/ha 123  Gross Profit USD/ha 1 375 
Yield t/ha 6,7  Yield t/ha 18,9 
Price USD/t 76  Price USD/t 147 
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Summer apples           
low input  high input  

m.u. m.u. 
Gross Revenue USD/ha 255  Gross Revenue USD/ha 688 
Variable costs USD/ha 147  Variable costs USD/ha 354 
Gross Profit USD/ha 108  Gross Profit USD/ha 334
Yield t/ha 4,1  Yield t/ha 9,5 
Price USD/t 62  Price USD/t 72 
       
Table grapes             
low input  high input  

m.u. m.u. 
Gross Revenue USD/ha 860  Gross Revenue USD/ha 1 456 
Variable costs USD/ha 273  Variable costs USD/ha 454 
Gross Profit USD/ha 588  Gross Profit USD/ha 1 002 
Yield t/ha 6,6  Yield t/ha 8,6 
Price USD/t 131  Price USD/t 169 
       
Technical grapes           
low input  high input  

m.u. m.u. 
Gross Revenue USD/ha 358  Gross Revenue USD/ha 855 
Variable costs USD/ha 258  Variable costs USD/ha 484 
Gross Profit USD/ha 100  Gross Profit USD/ha 371
Yield t/ha 3,8  Yield t/ha 7,8 
Price USD/t 94  Price USD/t 116 

Criteria for division by sectors low-input and high
input

Low-input production has the following main
characteristics that distinguish it from high-input
production:

a) vegetables:
                 - no organic fertilizer
                 - no nitrogen fertilizer
                 - no phosphorus fertilizer
                 - no potassium fertilizer
                 - no herbicide
                 - no insecticide
                 - no fungicide
                 - irrigation: up to 800 m.c./ha

b) grapes and apples
                 - no insecticide
                 - no fungicide
                 - no herbicide

Source: Agrex/Agroinform Farm Survey - 2000
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Annex 4.1. Moldovan HVA Exports by groups of countries, 1998 & 2002 (USD)

Source: Import-Export Database of the Ministry of Economy
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Source: Import-Export Database of the Ministry of Economy
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Annex 5. Moldova's 2003 Custom Duties for HVA Imports

Source: Law on Custom Tariff of R.M.
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Annex 6. 2003 HVA Customs Duties by groups of countries



A
n

n
e

x
e

s / A
n

n
ex 6

3
8

9



3
9

0
A

n
n

e
x

e
s / A

n
n

ex 6



A
n

n
e

x
e

s / A
n

n
ex 6

3
9

1



3
9

2
A

n
n

e
x

e
s / A

n
n

ex 6



A
n

n
e

x
e

s / A
n

n
ex 6

3
9

3

Source: Internet resources



.



ANNEX 7

FROZEN FRUITS AND
VEGETABLES

RUSSIAN MARKET OVERVIEW
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• The shares of single vegetables and frozen
prepared meals are increasing year by year.

• Russian producers and brands have expanded
their share on frozen foods market in the past
tree years from estimated 2% or less in 1999, to
about 20% in 20023 .

• The Russian market is now dominated by large
and serious distribution companies with extensive
logistic structures and professional staffs

1.2. Market size

The total population of Russia is 1474  million people,
of which 73% (approximately 107 million) live in cities.
In 1993 in Russia there were 1,064 cities.

Table 1: Main cities in Russia

1. MARKET OVERVIEW

1.1..Market definition

This survey will examine the market for frozen fruits
and vegetables in Russia to the consumer1  and
industrial2  product segments.

The frozen food market in Russia has a relatively short
history.  During Soviet times, only in big cities were
potatoes, fruit and fruit mixes, and a few kinds of
frozen vegetables from Poland found on the shop
shelves.  In the early 90’s frozen food practically
disappeared from the Russian market, and only in
1994 were new supplies of frozen fruit and vegetables
imported from Poland.  From that time the frozen
food market in Russia started to grow rapidly,
growing even two or three times at year.  The main
players today on the Russian market are Poland and
Belgium.

Such was the situation until the economic crisis of
1998.  After the crisis, frozen products were too
expensive for the majority of the population.  Market
size decreased about three times.  In the 2003/4
season (calculated from June until the end of May,
because of the new crops in the autumn) market size
is expected to return to levels seen at the peak before
the crisis.

It is important to mention that the crisis changed not
only market size.  Major changes occurred in the
market structure of the products, producers and
trading companies.

1 Consumer products are packed for sales to final consumers
(generally in 400 / 450 gram plastic bags).

2 Industrial products are packed in large bulk containers (25-75 kg
bags or cartons 8-10 kg) for sales to other processing companies.

3 Much of the data presented in this survey is based on research by
the Russian market research company Vetra (Vetra data is based
mainly on customs information – imports).  Generally, exact and
reputable data on the Russian market are not available.
Projections presented in this survey are based on market experts’
opinions.

4 1997

Source: internet data
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Table 2:  Key Russian Economic Data (2000/2 actual, 2003/6 projected)

Source: GosKomStat, 2002

The Russian frozen foods market presents a significant
long-term growth opportunity.  As the market
recovers after the 1998 financial market crisis it will
benefit from sustained high growth levels.
The 2002/3 season was very successful for producers
and sellers of frozen fruit and vegetables.  It is
important to point out, that all available statistic data
on Russia concerning frozen food market, as well as
other market segments, are “experts’ data”, what
means estimates.

Chart 1:  Russian Frozen Food Market Size, 1996/97 –
2003/4, (‘000 tons)

Source: “Vetra Marketing”2002 / forecast; “e” = estimates, “p” -
projections

The increasing market size can be explained by several
reasons.  Firstly, prices for frozen vegetables are getting
to be more accessible not only for people with middle
and high monthly incomes, but even for the mass
consumer (the largest group by number).  Secondly,
consumption of frozen food is growing together with
consumption of prepared or semi-prepared frozen
meals.  As in the West, Russian women will spend less
time in the kitchen and buy more prepared foods.
Thirdly, frozen fruit and vegetables are considered by
consumers to be “health food”, which has become
very fashionable in Russia.

1.3. Market segmentation

Frozen fruit and vegetables in Russia are 98%5

imported.  Market segmentation is presented on
import data.

• Consumer and industrial business

The main market segment in Russia is the consumer
business (57% of total frozen sales in 2002), but the
share of this segment is decreasing.  After the 1998
financial crisis domestic production is developing very
fast.  It is mainly based on imported raw materials, so
industrial sales to Russia are developing together with
domestic production.

Chart 3 and 4:  Structure of Imports of Frozen Fruit and
Vegetables, Total, 2001 & 2002

5 Based on raw materials; Russian frozen products are mostly based
on imported raw material.

Source: “Vetra Marketing”2002

• Fruit and vegetable shares

Vegetables account for over 80% of the total market
share (consumer + industrial segments).
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Chart 5 and 6:  Structure of Import, by Product Group,
Total, 2001 & 2002

Source: “Vetra Meketing”2002

Vegetables are the main frozen consumer products
in Russia.  The share of fruit on the market is
estimated to be approximately 10%-15%6  (there are
several kinds on fruit, which are locally grown and
frozen in Russia).

Chart 7 and 8:  Structure of Imports of Consumer Frozen
Fruit and Vegetables, 2001 & 2002

6 Experts’ opinion

Industrial producers of frozen fruit and vegetables in
industrial packaging supply it to Russian producers,
who re-pack it into 400/450 gram retail packages
and sell it on consumer markets under Russian brands.
Industrial products are also used as ingredients for
yogurt, cakes, “pielmieni”, etc., as well, so the share
of fruit is more significant in this segment.

Chart 9 and 10:  Structure of Import of Industrial Frozen
Fruit and Vegetables, 2001 & 2002

Source: “Vetra Meketing”2002

Source: “Vetra Meketing”2002

• Imports by country

Poland is still the major exporter of frozen vegetables
to Russia, along with Belgium, Netherlands, Moldova
and Hungary.
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Chart 11 and 12:  Total Imports by Country, 2001 & 2002

Source: “Vetra Meketing”2002

Consumer frozen fruit and vegetables were traditionally
imported mainly from Poland.  Now, about 70% of
the retail brands on the Russian market are Polish.
Frozen products from Western Europe are also well-
known on the market and are positioned as expensive
and high quality products: the premium segment.

Chart 13 and 14: Consumer Imports by Country, 2001&2002

Domestic producers have moved into the sector in
recent years and have a significant position.

Table 3  List of Russia producers on Russian market

Source: “Vetra Meketing”2002

Last year frozen products from China entered the
market: starting with cut and whole mushrooms.
Cyros, a company from St. Petersburg, is packing
mushrooms under their own brand.  Feta, a company
from Novosibirsk, has started producing a full line of
products in China.  Chinese production is much
cheaper than Polish and is serious competition on the
market, especially to the east of the Urals.

All producers, except Tomskaya Prodovolstviennaya
Kompania, are using imported frozen raw materials
(bulk packs) to different degrees.

Chart 15 and 16 Industrial Imports by Country, 2001&2002

Source: “Vetra Meketing”2002



Annexes / Annex 7 401

1.4. Market trends

Frozen food is positioned as health food.  The fact
that demand for health foods has swept the nation
in recent years has added to the popularity of frozen
foods.  Frozen vegetables provide the ingredients for
all types of sauces, salads, side dishes and entrees that
both taste good and are excellent sources of vital
nutrients and vitamins.

Yet another consumer attraction lies in the fact that
frozen vegetables are suitable for a wider range of
uses, but cost less than conventional preserves.

The market is growing for frozen whole meals and
bases for different dishes and soups.  Shoppers
purchase these products all year, regardless of season.
Gradually, the share of simple vegetable mixes is
decreasing, changing to value-added mixes (with
herbs or sauces).  The market for potatoes and
mushrooms is also growing.

Foodservice segment developing in Russia started one
year ago. This is the segment where Moldova
producers could enter. Quality of product delivered
to the horeca7  segment does not differ from
consumer standard.

1.5. Seasonality

During market research in Moscow respondents
where questioned when do they buy frozen food.

Chart 17:  Survey Responses - When do you buy frozen
food most frequently?

7 Hotels, restaurants, cafe

Source: Pride Consulting, 2002

The seasonality of the consumption of frozen food
depends on the period of the year.  In autumn when
people have crops from there own small gardens sales
are decreasing.  But seasonality is getting flatter:

• Frozen food is available all year, people get used
to consume “ready” vegetables

• Frozen food is in fashion – health food
• Convenience and speed of preparation are

attracting new consumers
• People are getting wealthier and want to spend

less time in the kitchen
• People in cities do not have time to grow

vegetables themselves

Chart 18:  Seasonality of Consumer Frozen Food Sales
on the Russian Market

Source: estimations (based on actual industry sales data)

1.6. Target customers

During the last two years on the food market
important structural changes have taken place,
especially among the structure of final customers.  In
Experts’ opinion new a new consumer group has
appeared “new middle Russians”.  This group has
an average monthly income per family member of
about US $500.  “Pride Consulting” Statistic
Communication Center’s marketing analysis results
show that in Moscow this new customer group
contains about 15% of all city residents.  This group
is the biggest customer for food products, accounting
for about 45% of the food product sales.

Data for St. Petersburg are much lower: 7% of
residents account for about 20-25% of the turnover.
Generally across Russia only about 7% of the residents
now can be included this new group, but it is very
promising target market group.

Table 4:  Demographic Structure of Russian Consumers

Source: Pride Consulting, 2002
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Frozen fruit and vegetables on Russian market are in
the middle and high food products group.  Target
customers for these products are people living in big
cities, without serious limitations on their food
budget.  The most important criteria for these
consumers are health, convenience and speed of
preparation.  Significantly, they all agree that food
cooked from frozen ingredients tastes every bit as
good as when it is made from fresh produce.

Consumers are familiar with frozen foods since the
Soviet era.  Most of them remember shopping for
(Polish) Hortex brand frozen vegetables.  The chart
below presents current consumer product
preferences.

Chart 19:  Survey Responses - What frozen fruits or
vegetables are you buying?8

8 Pride Consulting, Moscow market, research on 1 017 respondents.
9 Gastronom – old-style supermarkets

Source: Pride Consulting, 2002

Frozen food is sold by all kinds of points of sales: from
dynamically developing modern distribution channel
to bonnets on the streets during winter.

Table 5:  Survey Responses - Where do you usually buy
frozen fruit and vegetables?

Source: Pride Consulting, 2002

In Moscow market research about half of the
respondent’s answered that they never buy frozen
food.

Table 6:  Survey Responses - Do you buy frozen food, if
yes how often?

Source: Pride Consulting, 2002

Industrial target customers are the plants producing
yogurts, bakeries, meat products, fish products, and
ice creams (mainly fruits). This survey covers Russian
market, but it is important to point, that frozen food
in industrial packaging (especially fruits) could be
successfully sold to Poland and Western Europe.
Second group of industrial consumer is Russian
producers, who buy ingredients for own brand
production.
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2. COMPETITIVE ENVIRONMENT

2.1. Products and brand market shares

The market is currently stocked with all kinds of frozen
vegetables, but cauliflower, broccoli, Brussels sprouts,
green peas, strawberry, corn are the favorites.  Frozen
mushroom and rice-based mixes “for frying” are also
in demand.  Frozen potatoes are traditionally popular
in Russia, many dishes include potatoes and during
the Soviet era they were one of the only vegetables
available.

Chart 20 and 21:  Total Imports by Product Share, 2001 &
2002

Source: “Vetra Marketing”2002

The following fruit, vegetables and mixes are the most
important on the market (the main market players
all include these assortments in their offers):

Fruits:
• Strawberries
• Pitted cherries

Vegetables:
• Cauliflower
• Broccoli
• Green beans
• Mushrooms (cut)
• Peas
• Corn
• Brussels sprouts
• Pepper

Mixes
• Vegetable mixes for soups (cauliflower soup,

Ukrainian borsch, mushroom soup etc.)
• Rice or potato – based mixes (Hawaiian with corn;

different mixes “for frying”: potato or rise based;
• Vegetable mixes (mix with broccoli, Mexican mix,

spring vegetable mix, Chinese mix, lecho)

Chart 22 and 23:  Consumer Imports by Product Share,
2001 & 2002

Source: “Vetra Marketing”2002

Products share in industrial packaging segment differs
mainly with high fruit share.  Fruit are used for ice
cream, cake, and yoghurt production.  Other
products ensure domestic players with ingredients for
main vegetables and mixes, which are popular on the
market.
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Chart 24 and 25:  Industrial Imports by Product Share,
2001 & 2002

Source: “Vetra Marketing”2002

The main players in the market are Polish companies.
Over 70% of frozen fruit and vegetables are Polish
brands, and, if taking into account that Polish raw
materials are included in almost all Russian branded
products, this share is even higher.

During the last season (2002/3) Hortex increased its
market share to about 40%10.  Main Polish
competitor, Chlodnie Zgoda, has problems with
assortment availability over the full season and
decreased sales by about 30%.  Other polish producers
(Bauer, Fritar, and Hortino) sold only about 3-4,000
tons each.

Undoubtedly, the leader among Russian domestic
producers is Bit Company, with about 20% market
share.  The “4 seasons” brand has a wide assortment
with unusual products.

10 Data: season 2002 / 2003;  Source: industry

Chart 26 and 27: Company Shares on the Russian Frozen
Fruit and Vegetables Market, 2001 & 2002

Chart 28 and 29:  Imports by Companies in Industrial
(Bulk) Pack, 2001 & 2002

Source: “Vetra Marketing”2002
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2.2. Competitive issues and threats (SWOT)

Table 7: SWOT for consumer and industrial products
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3. DISTRIBUTION CHANNELS AND
PRICING

3.1. Distribution Channels

Consumer frozen fruit and vegetables are sold
through all distribution channels: from street kiosk
and small traditional shops “near home” to
supermarkets, (modern distribution channels).  Retail
distribution channels in Russia have developed very
fast during last four years.  Russian local chains have
a significant position on the market, but during the
last year foreign chains have been expanding.  The
table below are presents the largest retail chains in
Moscow.

Table 8:  Main Retail Chains in Moscow

Source: market information

Many of these chains are present in St. Petersburg,
as well.  Some chains have started to expand to other
regions such as Kazañ, Riazañ, and Krasnodar.  To
other large international chains, Carrefour and Real
(Metro), have plans to begin opening supermarkets
in Russia in early 2004.

Consumer frozen food (whether imported or locally
produced) is typically sold to distributors.  These
distributors of frozen fruit and vegetables are usually
wholesalers and/or suppliers to retail shops/
supermarkets.  Some distributors are selling product
directly to retail shops or only to chains.  The majority
is selling product to multiple wholesalers, who deliver
product to retail shops.  There are about 20 important
distribution companies handling consumer frozen
foods in Moscow, and about 5 in St. Petersburg.
During the last few years, regional distributors have
begun to import products directly by themselves
rather than through Moscow intermediaries.
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Chart 1: Consumer product flow

Industrial products are usually imported directly by
final users (companies which use frozen vegetables
as ingredients for products under their own brand
and companies which use frozen fruit as ingredients
for other products).

Chart 2.  Industrial product flow
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3.2. Pricing

Frozen fruit and vegetables are on three price levels:
• High price level (Belgium, Netherlanders producers)
• Middle price level (Poland, Russia)
• Low price level (Russia, private label)

Table 9:  Moscow Consumer Retail Prices – July 2003,
RBL per pack

Source: 17 Moscow shops

Table 10 FCA Prices for Frozen Exports to Russia (Ex-
Producer’s Plant).11

Source: market research

11 FCA: Free carrier, means that the seller delivers the goods, cleared
for export, to the carrier nominated by the buyer at the named
place.
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Changes of the sales prices depend on raw material
costs. Some products prices, as strawberry, cauliflower,
broccoli, are very sensitive on weather and crop level.
The price could change 30-40%. Other products, as
carrot and leek, are on similar price level.

Table 11: Comparison of prices, 3 seasons, one of main
market players

Source: industry data

The prices of industrial frozen foods are market
competitive prices.  Industrial buyers are very sensitive
to price changes.

Table 12.  Market prices of industrial products

Source: industry data

3.3. Size of orders

Both consumer and industrial orders are generally for
full truckloads (about 18 300 kg or 32 euro pallets).
During high season (November – March) big
distributors are ordering 20-30 trucks per week, small
Moscow and regional companies are ordering 2-4
trucks per week.  During low season big distributors
order 1-2 truck in month. Orders are usually made
for 15-20 positions (5-8 high rotation assortment
constitute 80% of the order; the rest of the orders
are a complete assortment: one or two pallets of each
product). During the season low rotation assortments
are usually not included.

Both consumer and industrial buyers provides suppliers
with plans of orders by month and assortment for all
year. This allows producers to have product prepared
for deliveries in particular month.

Consumer product: the orders are sent 1-2 days
before shipping. Consumer product producers basing
on the year plans prepare frozen food for sale, so
they have product in storage to be able to satisfy
short-term consumer orders.

Industrial product: the shipping are being planned
few weeks earlier. The product typically is being
prepared for exact contract.
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4. PRODUCT SPECIFICATION

4.1. Packaging and labeling

New deep-frozen and defrosting (microwave)
technology has spawned a whole new trend in the
packaging industry as packaging become a key
marketing tool.  It their choice of produce, 67% of
consumers are guided by the look and quality of the
packaging; for 47% packaging is the sole criterion
for buying.

Packaging affects sensory perception: the packaging
formats that can best preserve the natural taste,
freshness and appearance of the products has a better
chance of market success.  Whether or not the
product will sell is conditional on how attractively and
functionally product it is packed.

Consumer packaging is 300, 350, 400, 450 or 500
gr. The most popular sizes are 400 and 450 gr. Low
quality and low price product segments use mono
folio (one layer of plastic); high quality and high priced
products use a laminate folio (2 or 3 layer of folio).
Laminate folio is much thicker and is more
“exclusive”; providing better product protection and
allowing higher quality graphics.

Industrial products are packed in cartons (10 or 25
kg depending on the product)13  or 25 – 10 kg bulk
sacks.

Horeca packaging is 2,5-kg folio pack, packed into
carton 10 kg. The folio pack does not have to be
color. Main information: product name, producer,
best before date needed.

All packaging must be labeled in Russian language
(name of product, producer, and best before date).
Cartons must be labeled with number of units.

Distributors are usually selling two or three brands of
frozen food, so good labeling of cartons, not only of
consumer packaging, but also by color logo and easy
readable name of product is very important to avoid
mistakes in the warehouse.

13 Fe. Broccoli is very sensitive products and is always packed in 10
kg cartons.

3.4. Payment (Terms and Conditions)

Consumer products are usually sold on distribution
basis: payments are made after 14 - 20 days (regions
of Russia where risk is relatively high); 30 – 45 days
(Moscow, St. Petersburg), and even 50 – 60 days for
the most important and the biggest clients. For new
clients the 3 – 4 first deliveries are typically made on
100% prepayment condition.

Buyers usually have a credit limit12 : 1 – 2 truckloads
for small regional clients, 6 – 7 trucks for big Moscow
and St. Petersburg; 30 – 33 truck for the most
important and the biggest clients.

Industrial products are usually 100% prepayment.
Payments are typically made through “offshore”
companies, not directly from Russia. Every company
usually has its own offshore company; the identities
and registrations of which are regularly changed to
tax relations.

12 How many trucks could be shipped credit (number of loads or
total value of sale).
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4.2. Ingredients

Table 13.  Main Ingredients used in Most Popular
Consumer mixes

Source: market information

The quality of the ingredients does not always replying
the brand positioning. High price products sometimes
are not so high quality. Russian branded products
usually is pure quality. Moldavian products could be
positioned as competition for Russian brands: middle
quality for middle level price.

5. LOGISTICS

5.1. Transport, tariffs and duties

Buyers usually arrange the transport of frozen food
to facilitate customs procedures and Russian market
specific and sales conditions – FCA.

Depending on the seller, transport companies are
Russian / Byelorussia or Russian / Lithuanian, very few
Russian / Polish. It means that Russian party handles
customs clearance in Russia; the Lithuania or
Byelorussia party provides trucks and documentation
clearance before entering Russia. Customs clearance
is usually done in Moscow or St. Petersburg. The Main
Customs Committee establishes customs policy.

Table 14: Customs and taxes for frozen fruit and
vegetables

Source: customs data

One minimum price is settled for all vegetables, one –
for fruits. Transport companies are changing invoices
before board crossing by putting minimum prices into
it, what lower customs.

Many industrial prices are much lower than minimum.
In such cases contracts must be “white” – special
authorization of the price by the National Camber
Committee needed, no invoice changing is used.

Basing on the specifics of the market (Russia) and the
products (very cheap) companies do not insure
product usually.

Average cost of frozen vegetables transportation is
about $2,100 USD per truck (18.5 tons) – Chisinau –
Moscow. Transportation is based on TIR carnets.

5.2. Storage

Like any another frozen foods, frozen vegetables have
special storage needs.  The shelf life warranted by
the producers requires the storage at temperatures
no higher than –18 Co.  It is very important to ensure
the continuous of the level of temperature.

Loading at the producer store, reloading at distributor
or final sales outlet are the critical points for the
product.  Thawing and re-freezing could cause blocks
of product, what had negative impact at product look
after it opening, as well as threat of microbiological
level increasing.

Only Russian companies use storage of frozen fruit
and vegetables in Russia. Russian distributors and
wholesalers usually rent store in post-Soviet fish or
other production plants15.  In 2003 two professional
distribution companies built the first new stores on
international standards (Inko, Moscow and MBK, St.
Petersburg).

14 Min prices are increasing year by year
15 Condition on such stores is very bad.
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6. REGULATIONS

6.1. Customs procedures

Transport companies are clearing all customs, duties,
other costs (official permissions, declarations), so
paying the sum mentioned in transportation part of
the report the exporter is covering all transit and
export / import payments.

6.2. Products registration

Packaging must include name of the product and
nutrition data in Russian.  All products imported to
Russia need to be certified by the proper authorities
(consumer and industrial).  There are few companies
on the market, which have Russian government
authorization to provide these certifications.
Generally such companies visit the producer to check
production conditions, QA and R&D department
organization, system of quality assurance etc.  Such
control visits are made once in every two or three
years.  The exporting company must send samples of
the products to Russian laboratories.  If all results are
correct, the company receives a RosTest certificate.
The RosTest symbol appears on the consumer
packaging.  A Russian quality certificate is also included
with every truckload of product shipped to Russia.

7. OTHER MARKETS

This survey examined the situation on the Russian
frozen food market. Aside from Russia (where
possibilities for potential Moldovan producer are high
for industrial products and moderate for consumer
products) Moldovan producers should considerate
several other target markets.

• Industrial Products

There is a market for industrial fruits (strawberries
and pitted cherries) in Western Europe, mainly
Germany, Netherlands and Poland.

Additionally, the Polish consumer frozen fruit and
vegetables market is about 33 000 tons. There is also
demand by Polish frozen food manufacturers for
industrial frozen pepper, green peas, corn and
tomato (raw materials not grown competitively in
Poland).  It often happens that in some years the
harvest of certain crops typically produced in Poland
is not enough to meet current demand. Thus there is
can be the potential to sell other industrial product
to Poland (for example this year strawberries were
very short; two years ago it was cauliflower). A list of
the largest Polish producers (and thus likely buyers of
imported frozen materials) is attached.

Byelorussia and Ukrainian meat and fish processors
are also potential buyers for frozen industrial
vegetables (mainly onion, pepper, parsley etc., for use
in meat loaf, herring salads, etc).

• Consumer Products

Basing on market information the only market for
Moldovan consumer frozen food is Russia. Moldova
have strong positive image on the Russian market as
country with very warm weather and high harvests
of fruit and vegetables. Moldovan fruits and
vegetables were very popular in Soviet times. There is
potential possibility to build a Moldovan brand for
consumer frozen food.

On other markets Moldovan frozen consumer food
is not competitive.
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8. RECOMMENDATIONS

8.1. Target market

Table 15.  Target markets for frozen food

Moldovan producers have high possibilities to export
products in industrial packaging.  Main target markets
are Russia and Poland.

Moldovan consumer brand could be sold in Russia,
but it requires the access to wide range of frozen
ingredients (some of them are not competitive in
Moldova), consumer packaging facilities, high
marketing budget and distribution chain building.
Therefore the perspective of consumer products are
low.

8.2. Product

Table 16. List of Moldovan competitive industrial products

The analysis was based on current Moldova raw
materials cost and export prices.

8.3. Packaging

Packaging for industrial products: 25-kg bulks and
10 kg cartons (for transportation sensitive products
as broccoli).

For consumer products the packaging should be
designed for Russian consumer, 400 or 450 gr, packed
into cartons (20-22 units).  Names of the brand and
product should meet Russian consumer’s
requirements.

8.4. Pricing

Table 17.  Recommended pricing of industrial products

Ex-Moldova prices for industrial products must to be
competitive to Polish prices.  This market is very
sensitive to price changes.
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Table 18.  Recommended pricing of consumer products

Consumer frozen products could be positioned as
competitive to Russian products – segment of middle
price and quality. Prices should be very close to Russian
brands, or little lower.
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9. ANNEXES

Annex 1. Import of Frozen Fruit and Vegetables by Importers

Annex 2. Import of Industrial Frozen Fruit and Vegetables by Importers

Annex 3. FCA Prices of Consumer Products

Annex 4. Example of the Invoice and Specification for Frozen Food, RU & ENG

Annex 5. Example of the transport shipping document

Annex 6. Example of the typical order from a Russian distributor (one truck order)

Annex 7. Example of typical RosTest Certificate for Frozen Food (consumer)

Annex 8. Examples of Consumer Food Packages (Hortex, Avico, etc.)
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Annex 2. Import of Industrial Frozen Fruit and Vegetables by Importers, June - December 2002 (tons)
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Annex 3. FCA Prices of Consumer Frozen Products
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Annex 4. Example of the Invoice and Specification for Frozen Food, RU & ENG
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Annex 5. Example of the Transport Shipping Document
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Annex 6. Example of the Typical Order from Russian Distributor (one truck order)
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Annex 7. Example of typical RosTest Certificate for Frozen Food (consumer)
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Annex 8. Examples of Consumer Food Packaging (Hortex, Aviko, Ardo, 4 Seasons, Dujardin)
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1. MARKET OVERVIEW

1.1. Market definition

This survey will provide an overview of the fresh fruits
and vegetables market in Russia.

The fresh fruit and vegetable market in Russia is
steadily developing over last decade. In Soviet times
Moldova was among the largest suppliers of fresh
fruits and vegetables. In the 80-ies Moldova annually
produced about 1,3 million tons of fruits, 1,1 million
tones of vegetables, and about 1 million tones of
grapes. Most of the produce, fresh and processed,
was transported to Russia. By volume Moldova was
the fourth fruit and vegetable supplier to the internal
market of the Soviet Union, after Russia, Ukraine, and
Uzbekistan. In 1985 Moldova supplied to Russia more
than 200,000 tons of fresh fruit and vegetables as
compared with 13,000tons in 2001 and 43,000 tons
in 2002 (Department of Statistics, Moldova).

1.2. Market size

Table 1: Main cities in Russia

Source: internet data
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Table 2: Key Russian Economic Data (2000/2 actual, 2003/6 projected)

Source: GosKomStat, 2002

Russian market size is rather stable in spite on
dependency on macro-environment factors.

This year unfavorable weather conditions during the
whole production period have lead to a decrease in
gross harvest of vegetables and potato in 2002.
Demand on vegetables and potato was not fully
covered due to a lower supply as compared to the
last year, therefore market size for some vegetables
was in decrease, while in fact there was a deficit
during this period.

Total market size of fresh food (with potatoes)
consisted in the last two years 54 mln. tons. From
the whole Fresh Food Market Size in Russia potato
market reaches 63% or 34 mln. tons of products.

Chart 1: Russian Fresh Food Market Size with potatoes,
(‘000 tons)

Source: Department of Statistics, Russia

Total market size of fresh food (without potatoes) in
the last two years was 20 mln. tons.

Chart 2: Russian Fresh Food Market Size without
potatoes, (‘000 tons)

Source: Department of Statistics, Russia

1.3. Market segmentation

• Import and domestic production

Vegetable market by 90% is comprised of domestically
produced vegetables, mostly these are:.

• onion,
• tomatoes,
• cabbage
• cucumber

Vegetable production consisted in 2002 13,030,000
tons and import 1,494,000 tons.  The import structure
consists more of vegetables that require more
favorable weather conditions than in Russia, like
eggplants, marrow and cauliflower.

Fruit market presents bigger interest for Russian
importers, because only 31% of fresh fruits’ supply
comes from local market, the biggest share is
belonging to seed-bearing fruits and other fruits
including exotic. Production of fresh fruits in Russia
in 2002 was 3,339,000 tons and import 2,304,000
tons.
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Chart 3: Structure of Fresh Fruit and Vegetables Market
with potatoes, 2002,%

Source: Ministry of Agriculture, Russia

Chart 4:  Structure of Fresh Fruit and Vegetables
without potatoes, 2002,%

Source: Ministry of Agriculture, Russia

• Consumer and industrial business

From total fresh food market 97% of fresh product
presents personal consumption, and only 3% goes
for industrial processing. As many processing
companies with big potential and old technologies
don’t work (or work not at a full capacity) there is an
interest from foreign investors to buy the processing
companies. Such example can serve Bulgarian
Company which bought last year two processing
companies, one now called “Domat” (Belgorodscaia
oblasti) and Bolgarconserv.

Chart 5:  Structure of Fresh Fruit and Vegetables, 2002,%

Source: Ministry of Agriculture, Russia

The share of fresh fruits on Russian market consist
84% for fresh consumption and 16% for industrial
processing.

Chart 6: Structure of Fresh Fruit, 2002,%

Source: Department of Statistics, Russia

Chart 7:  Structure of Fresh Vegetables, without
potatoes 2002,%

Source: Department of Statistics, Russia

• Fruit and vegetable shares

In vegetable and fruit market 70% belongs to
vegetables and 30% to fruits, but as experts forecast
share of fruits will increase, because potential for
development of this market is high, market is not
glutted.

Chart 8:  Structure of Fresh fruit and vegetables, Total
market, by Product Group, Total, 2002 ‘000 tons

Source: Customs Department, Russia
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Chart 9:  Fresh Fruit and Vegetables Import, by year,
Total, 2000-2002, ‘000 tons

Source: Customs Department, Russia

Total import of fresh fruit and vegetables consisted 3
798 thousand tons.

Chart 10: Fresh Vegetable Import, by year, Total, 2000-
2002, ‘000 tons

Source: Customs Department, Russia

During last three years an increasing of vegetable
production by 2-3% per year, imports decreased by
10% per year.

Due to the increasing of fruit import the total fresh
food import increased.

Chart 11: Fresh Fruits Import, by year, Total, 2000-2002,
‘000 tons

Source: Customs Department, Russia

Chart 12:  Structure of Fresh Fruit Import, by Product,
Total, 2002,%

Source: Customs Department, Russia

Chart 13:  Structure of Fresh Vegetable Import, by Product,
Total, 2002,%

Source: Customs Department, Russia

Chart 14:  Structure of vegetable domestic production,
by Product Group, Total, 2002

Source: Customs Department, Russia
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Chart 15:  Structure of fruit domestic production, by
Product Group, Total, 2002

Source: Ministry of Agriculture, Russia

The Central, Privoljye and Southern regions have the
highest output of vegetables. It should be mentioned
that the most perspective region according
geographical position is Southern region, where
output of vegetables is growing by 12% annually.

Chart 16:  Structure of vegetables domestic production,
by region, Total, 2002 (‘000 tons)

Source: Ministry of Agriculture, Russia

The largest producers of fruits are located in Central,
Privoljye and Southern regions. As for fruits the
highest growth rate was found in Central regions –
in average 26.5% during 2001-2002, In Southern
and Privoljye regions production growth constituted
about 8% during 2001-2002.

Chart 17:  Structure of fruit domestic production, by
region, Total, 2002 (‘000 tons)

• Imports by country

Import of fresh fruits in 2002 from the total fresh
fruits market size consisted 40-45%. The period of
2000-2002 showed us an increasing trend for fruits’
import (in average 20-25% each year).

In fruit market importers from EU and other countries
(75% share from total import of fruits) have stronger
positions than CIS countries (25% from total share
of fruits).). For example leading countries in apple
import are: Poland (105 th. tons), China (90 th. tons),
Argentina (76 th. tons), France (57 th. tons); from
CIS countries the biggest share belongs to Moldova
(18 th. tons). Last year Moldavian export consisted of
“apples imported illegally to Moldova and re-exported
to Russia with Moldavian certificate of origin, which
was a favorable condition for export, because
Moldova doesn’t pay customs duty (according to the
agreement signed between Moldova and Russia).  As
for imports of grapes leading countries are: Turkey
(33 th. tons) and Italy (19 th. tons); from CIS countries
the biggest share belongs to Uzbekistan (20 th. tons),
Tajikistan (6 th. tons), Moldova (1 th. ton). Moldovan
grapes here don’t keep so strong positions because
of short assortment of grapes exported. To Russia is
exported practically only “Moldova” variety, which is
very resistible to transportation and handling. Big
competition is varieties imported from Turkey and
Uzbekistan. Especially there is an increasing interest
toward Moldavian plums and apples.

Plums are imported for the most part from CIS
countries, the largest imports are made from
Uzbekistan (34%), Moldova (16%) and Poland (13%).

Chart 18:  Fruit Imports by Country, 2002 ‘000 tons

Source: Ministry of Agriculture, Russia

Source: Customs Department, Russia

In vegetable market in 2002 importers from EU and
other countries (57% share from total import of
vegetables) have stronger positions than CIS countries
(43% from total share of vegetables). For example
leading countries in tomato import are: Turkey (73
th. tons), China (25.6 th. tons) and Morocco (11.4
th. tons), Spain (15.4 th. tons); from CIS countries
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the biggest share belongs to Uzbekistan (20.4 th. tons)
and Kazakhstan (6.6 th. tons). As for Moldavian
imports of vegetables it is very insignificant. Especially
there is an increasing interest from wholesalers (based
on the interview) toward Moldavian eggplants and
sweet pepper. Eggplants and sweet pepper here don’t
keep so strong positions because of poor packaging
and quality. In 2002 import of fresh vegetables from
Moldova consisted of 315 tons of onion, 227 tons of
tomatoes and 19 tons of carrot (based on Customs
Department, Russia).

Chart 19:  Vegetables Imports by Country, 2002, ‘000
tons

Source: Customs Department, Russia

1.4. Market trends

1.5. Seasonality

Most of Russian population during winter and spring
consume vegetables stored and processed in autumn.
At the beginning of the second quarter population is
running out of stock of fruits and vegetables, and
then seasonal increase in demand takes place, but
since the supply is limited prices rise.

Chart 20:  Seasonality of Fresh fruit and potatoes on
the Russian Market

Source: CAMIB research

It should also be mentioned that there are significant
spikes in demand on fruits and vegetables, especially
on fruits before national holidays, for many wholesale
companies this pre-holiday period is a period of peak
sales, because demand rises by up to 25-30%.

1.6. Target customers

Twenty per cent of population (28 million) live in big
cities, another 41 million live in 150 cities with
population between 100,000 and 1 million. It seems
reasonable to estimate the amount of population
buying fresh fruit and vegetables in the market/ shops
as 70 million, which is about half of the total
population.  The other half either consumes the
produce from their own gardens, or buys from their
neighbors.

Up to 79% of the personal income is spent by Russian
people for buying, 50% being spent for food
products. This exceeds by 2 times that level in the
western countries.

Consumption of fruits by Russian consumers does not
meet consumption rate recommendations; annually
Russians consume 30-35 kg (66-77 lbs) of fruits per
capita, while the recommended level is 71 kg (157
lbs) annually per capita, or 35-40% of recommended
level. Consumption of vegetables is about 90 kg (198
lbs) per year, recommended annual consumption –
139 kg (306 lbs) per capita that is 65% of the
recommended consumption, most of it due to high
level of consumption of potato. According to research
conducted by Moscow State University of economics,
statistics and informatics in year 2000, fruits and
vegetables accounts for 3% of expenses in poor
families and 4.8% in well-off families.

Chart 21: Vegetable and Fruits consumption, kg per
person/year, 2001

Source: CAMIB research

Consumer opinion poll, carried out by CSR Research
in year 2000 showed that 43% of respondents
confirmed that they consume insufficient volume of
fruits and vegetables, and 71% of respondents said
that when income grows consumption of fruits and
vegetables increases as well.  82.5% of respondents
said that the retail market is the main place where
they buy vegetables and fruits.
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Chart 22: Place where consumer buying fresh
vegetables and fruits, %

Source: CAMIB research

The most favorite vegetables for Russians are tomatoes
(42.5%), cucumbers (41.5%) and potato (34.2%).

Chart 23: Favorite vegetables, %

Source: CAMIB research

Chart 24: Favorite fruits, %

Source: CAMIB research
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Chart 26: Total fruit Market by Product Share, 2001&2002

Source: Ministry of Agriculture, Russia

Among imported vegetables in year 2002, imports
of onion and leek increased significantly by 47%, less
tomato and potato. High local cabbage production
caused a decrease of import for this product.

Chart 27: Vegetable Imports by Product Share, 2001&2002

Source: Customs Department, Russia

Chart 28: Fruit Imports by Product Share, 2001 & 2002

Source: Customs Department, Russia

In spite the fact that the total production of fruits
2001 in Russia decreased, average production growth
rate consisted 3% in 2001-2002. Such growth can
be accounted for by growth in domestic production
of apples (in average by 11.5% during 2001-2002).

Production of grapes in Russia is significant decrease,
in average by 12% for the last 2 years, to the opinion
of experts; this tendency will remain due to a
deplorable condition of the vineyards that leads to
decreasing the productivity.

2. COMPETITIVE ENVIRONMENT

Competition in the vegetable and fruit market takes
place between domestic and imported products, the
most acute situation is in the market of vegetables,
potato; and apples - the most perspective situation is
in the fruit market where Moldavian products expand
and strengthen their position.

2.1. Products market shares

In 2002 compared to 2001 cabbage market size have
been reduced, because of decreasing in production;
while the tomatoes’ market has slightly increased due
to the increasing of production and import in 2002.
Here we have to observe that tomatoes’ market
depends on both local production and import.

Chart 25: Vegetable Market by Product , 2001 & 2002

Source: Ministry of Agriculture, Russia

Fruit market during last two years grows by about
7% annually; market size is about 5.5 mln. tons.
Apple market accounts for about 40% of fruit
market, apple market size depends both on local
production and import.

Apple market has an increasing trend; this fruit is the
most favorable one with Russians and holds a leading
position on fruit market. General fresh grape market
trend is insignificantly decreasing based on decrease
of local production in the last two years, while the
import showed an increasing trend for this product.
Plum market size has a general increasing trend due
to increasing of import volumes.
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Chart 29:  Domestic fruit production by Product Share,
2001 & 2002

Source: Ministry of Agriculture, Russia

Domestic production of vegetable in Russia is
increasing in the last three years by 2-3% per year,
mostly due to an increased production of tomatoes,
cucumbers and onions.

The largest markets after potato are for cabbage,
tomato, cucumbers and onion markets, taking into
account that import shares for these products are
higher than for potato.

Domestic production of cauliflower and green peas
has significantly increased in recent years, positive
tendency can also be found in production of
tomatoes, cucumbers, cabbage and onion.

Chart 30:  Domestic vegetable production by Product
Share, 2001 & 2002

Source: Ministry of Agriculture, Russia

2.2. Competitive issues and threats (SWOT)

Table 3: Main Factors influenced Russian Market of
Fruits & Vegetables

Source: Ministry of Economy, Russia
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Table 4: SWOT analysis Fresh Fruits & Vegetables

Source: CAMIB research
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Table 5:  Main Retail Chains in Moscow

requirements, they even force suppliers to use price
discrimination. These companies can do the
purchasing either from wholesale companies in
Russia, and purchase products from the producers
on their own.

Chart 31: Moscow map pointed with retail markets

Source: internet

3. DISTRIBUTION CHANNELS AND PRICING

3.1. Distribution Channels

Consumer fresh fruit and vegetables are sold through
distribution channels starting from wholesalers
depots, to small wholesalers, to retail markets. As
Moldovan products are not sold through
supermarkets, stores and other commercial units, the
retail markets is the most appropriate trading point
from the whole channel.

As a perspective for fresh product can serve the retail
distribution channels of shops, supermarkets, etc.
Retail distribution channels in Russia have developed
very fast during last four years.  Russian local chains
have a significant position on the market, but during
the last year foreign chains have been expanding.  The
table below are presents the largest retail chains in
Moscow.

Source: market information

Many of these chains are present in St. Petersburg,
as well.  Some chains have started to expand to other
regions such as Kazañ, Riazañ, and Krasnodar.  To
other large international chains, Carrefour and Real
(Metro), have plans to begin opening supermarkets
in Russia in early 2004.

In retail fruit market an important role is played by
small wholesale and retail food markets the results
on interviews showed that about 90% of products
are sold through such markets.

Large small wholesale networks, hypermarkets
(Metro, Auchan), retail networks (Ramstore,
Perekryostok, Seventh continent, Pyatorochka, etc.)
are becoming more important. This kind of
hypermarkets, such as Metro, Auchan have a well-
developed purchasing scheme, and strict delivery
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Chart 32: Fresh product flow

Source: CAMIB research

3.2. Pricing

Pricing on Russian market for fresh food is established
at a certain level of the distribution channel, in
dependence where the consumer buys the product.

Table 6: Fresh fruit exporter: direct export of apples
from Moldovan orchard to Moscow market

Source: CAMIB (interview with exporters and transport companies)
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Table 7: Moscow fluctuation of prices for Fresh Vegetable & Fruits from Exporter to Consumer, September 2003

Source: CAMIB estimations

3.3. Size of orders

According the interviewed exporters, the most
frequently quantity ordered by the importers are in
average 3 to 5 trucks of fresh products. There are
two types of exporters:
• Who export from the field directly
• Who store (especially apples) and sell them during

the year around.

3.4. Payment (Terms and Conditions)

In Moldova payment condition for first delivery of
goods EWX - is 100% prepayment for the producer
in case the export is done by Russian company.
Preferably Moldovan sellers prefer to have Russian
buyers in Moldova, in order to escape customs
procedure.
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4. PRODUCT SPECIFICATION

4.1. Packaging and labeling

Quality of fruits must be of high or first rate. There
must be a set of documents (certificates) that prove
quality. Fruits must be n conformance with GOSTs.

Fruit must:
• have an attractive appearance,
• be sorted,
• be sorted by size,
• sorted by color.

Packaging peculiarities for safe transportation:
• prevent fruits from damage during transpor-

tation,
• facilitate safety of fruits and vegetables during

transportation (considering particularities of
products),

• be easy to handle.

Types of packing for fresh products:
• wooden box,
• cardboard box, preferred.

Packing construction:
• open,
• closed.

Packing placement in the box:
• for each items separate in many rows,

Packing that provides for placement of fruits in a row
usually has a tray with holes for each fruit. Potatoes
and cabbage are mostly packed in sackcloth or
polypropylene sacks 50 kg (110 lbs) each.  Tomatoes,
pepper, cucumbers, squash, and zucchini are normally
packed in cardboard boxes 20-25 kg (44-55 lbs) each.
Apples are mostly packed in cardboard boxes from 9
kg to 20 kg (26-40 lbs), sometimes in cardboard boxes
with a tray in 1-3 rows with holes.  Grapes – wooden,
cardboard box open for packing in 1 row – weight
5-6 kg (11-13 lbs).  Peaches – cardboard box with a
tray in one row – weight 5-6 kg (11-13 lbs).  Plums –
cardboard box with fruits piled up, or cardboard boxes
with as tray in one row – weight 5-6 kg.

For other more expensive fruits packing provides
for a tray with holes, an individual tag and labels
on boxes. Individual packing in various retail estab-
lishments may vary, for example, in stores it can be
a polyethylene bag, for a retail point in the market
or a pavilion – polyethylene bag with a grip, for
retail networks plastic foam pallets + polyethylene
+ label.

Retail networks prefer do the purchasing of
vegetables and fruits in boxes or crates, then they
package and label it on their own, retail stores and
networks – the main indicator is the high quality of
products.



Annexes / Annex 8 451

5. LOGISTICS

5.1. Transport, tariffs and duties

Customs duties for imported vegetables are 15% of
customs value of product. According to the
agreement Between Russia and Moldova, Moldova is
not paying customs duty (but it needs a certificate of
product origin). Customs duty for imported grapes
and plums is 5% of customs value of products, for
apples 0.1-0.2 EURO for one kg., depending on the
variety.

5.2. Storage

Table 8: Transportation and storage conditions for fresh
fruits

Source: CAMIB research

Temporary store warehouse in Moscow and Moscow
district

Source: CAMIB research
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6. REGULATIONS

List of the necessary documentation need for export of
fresh products to Russia from Moldova:

6.1. Customs procedures

Transport companies are clearing all customs, duties,
other costs (official permissions, declarations), so
paying the sum mentioned in transportation part of
the report the exporter is covering all transit and
export / import payments.

Goods Certification in Russia
Food products especially fresh fruits and vegetables
should get some certificates confirming their
accordance and safety. For coming through the
procedure of custom execution some certificates
might be requested. There are some kinds of such
certificates; some of them concern our goods:
1. Production Place Certificate;
2. Safety or Accordance Certificate;
3. Epidemic Certificate.

Production Place Certificate
There are two kinds of Production Place Certificate –
“A” form and “ST-1” form. Form “A” is suitable for
goods, importing from underdeveloped countries,
such certificate provides charge preferences on the
importing goods.

Form “ST-1” certificate is suitable for goods, importing
from CIS countries, and also provide charge
preference.

Confirming the place of production foods is important
for custom charge calculation. Trade and Industry
Department in the origin country can give the
Production Place Certificate. It is not obligatory
document, without such document the importer
can’t get the custom charge preference.

Safety or Accordance Certificate
Such certificate is obligatory document for sending
in the Customhouse. There is a list of goods, which
must be certificated. Certificated should be given on
a consignment, coming to the Custom within the
Sales Contract, to a Russian person.  Special institutes

give the Safety or Accordance Certificate after
checking and testing each type of goods from the
consignment.  Custom officials need the original
Certificate document and the copy, confirmed by the
certificated institute.

There is a list of good, which must be certificated for
coming through the Customs house.

Epidemic Certificate
For confirming the clearance of goods from different
epidemic deceases, some products (plants or animal
processed products) must be Epidemic certificated.
Boarder posts of veterinary and plant epidemic
control certificate the importing goods.

6.2. Products registration

Packaging must include name of the product in
Russian.  All products imported to Russia need to be
certified by the proper authorities (see above
certification).  There are few companies on the
market, which have Russian government
authorization to provide these certifications.

The exporting company must send samples of the
products to Russian laboratories.  If all results are
correct, the company receives a RosTest certificate.
The RosTest symbol appears on the consumer
packaging.  A Russian quality certificate is also included
with every truckload of product shipped to Russia.
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7. OTHER MARKETS

Russia remains the traditional exporting markets for
fresh products from Moldova. Besides this market
there were some very insignificant exports (occasional
exports) to Romania, Lithuania, Germany and Czech
Republic. These are mainly export of cherries, sour
cherries and plums. These exports cannot be
considered important for Moldova as they are very
unexpected and occasional, they appeared usually in
the years what it’s a shortage of the mentioned above
fresh products in EU.
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8. RECOMMENDATIONS

8.1. Target market

Table 9:  Target markets for fresh food

Source: CAMIB estimations

Moldovan producers have high possibilities to export
fresh products.  Main target markets are Russia.
Requests for fresh products from Byelorussian market
are very high for Moldovan fresh goods but there is
one big problem – insolvency (which leads in 2002 a
reduction of export to Byelorussia). The only possibility
to trade with Byelorussia is to barter for agricultural
equipment if this is a favorable condition for the
Moldovan exporter.

Moldovan fresh product could be sold in Russia, but
it requires the high quality and good packaging (some
of Moldovan fresh products are not competitive
because of this aspects).  Taking into account the
above mentioned aspects Moldovan fresh products
will have big market.

Moldovan fresh product has a good historical
background from the past for good taste.

8.2. Product

Table 10: List of Moldovan competitive fresh products

Source: CAMIB estimations

The analysis was based on current Moldova raw
materials cost and export prices.

8.3. Packaging

These are the usual packaging boxes for export to
Russia from Moldova:

Cardboard packaging for fresh products: 18 – 20 kg
(for transportation of apples).

There is other cardboard  packaging for more sensitive fresh products
like tomatoes, cucumber, plums, grapes, apricots and peaches: 9-
10kg.
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For transporting peaches and tomatoes there is a cardboard box of
9-10 kg

8.4. Pricing

Table 11.  Recommended pricing of products

Source: CAMIB research
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9. ANNEXES

1. Brief study methodology and limitation

2. Customs procedures & Products registration

3. Opinion polling of wholesaler companies’
managers (Fresh Fruit & Vegetable Market)

4. Procedure of Custom Execution in Russia

5. List of goods should come through sequestration
checking

6. Health and epidemic control institutes
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Annex 1 - Brief study methodology and
limitation

Objective:  To describe the general features of fresh
fruits and vegetables in Russia. The production and
distribution of the horticultural products was
considered.

The study seeks to supply relevant information on a
large spectrum of problems relating to: the
production and distribution of fresh products, market
structure, consumption and specific features of the
products sold on the Russian market of fresh fruits
and vegetables.

Methodology:  The study was based on investigations
and interviews, which foresaw the use of
questionnaires for two types of interviews:

• Business to business interviews
• Consumer interviews

The analysis is based on investigations and interviews
made at the following levels of the distribution system:
Russian producers, importers, wholesale distributors
and retailers.

The selection of interviewed operators was made on
the basis of the following criteria:

1. Local producers and importers - the variety and
volume of products sold on the market.

2. Wholesalers and retailers - by geographical area.
Stores located in the following regions were
visited. Within the study, a differentiation
between supermarkets and other food stores
was made.

The market size and market description were
estimated from secondary data (GostComStat,
Customs Department, Ministry of Agriculture,
Marketing Institutions, etc)
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8. Passport copies of the director general and chief
accountant (authenticated with the stamp of the
organization and signed by the director general)

9. Order of appointment for Director General
function and Chief Accountant, if director general
is a foreign citizen, it is required to obtain
confirmation of right to work in Russia from the
migration service of Moscow, or residence permit.
(Temporary registration, in absence of visa of
residence).

10. Copy of the foreign trade contract (each page
must be authenticated with the stamp of the
organization and signed by the director general)
+ contract passport + specification, authenticated
with the stamp of the organization and signed
by the director general.

11. List of documents.

STEP 2. List of documents required for ÂÝÄ. (Receiver)

1. Agreement with ÑÂÕ (temporary storage
warehouse) (Annex 6).

2. A copy of ÑÂÕ license with original stamp of the
warehouse.

STEP 3. Inform the carrier of location of ÑÂÕ (Receiver)

STEP 4. List of documents, required for customs
clearance procedures of products imported into
RF:

1. Contract, (original + copy with the stamp of the
receiving firm).

/Pay attention to a clause in the contract on sorting
of products/

2. Documents that accompany products (railroad
bill, air bill, CMR, ÌÄÏ book (TIR-carnet), bill of
lading, ÄÊÄ).

3. Invoice.
4. Passport of import contract, completed by the

receiver of products beforehand in an authorized
bank.

5. Packing list, specifications (annex to the contract).
6. Certificate of product origin from the supplier

of products (general form, ÑÒ-1, form “À” from
trade and industrial chambers of the producer-
countries).

7. Hygiene certificate, issued by the State
Epidemiology Control agencies.

8. Certificate of conformance (safety) for products
which require confirmation of their safety.

/Certificate of the certification association in Europe
DIN GOST TUV of certificate of conformance safety
“Rostest  RF”/

Annex 2 - Customs procedures & Products
Registration

STEP 1. A list of documents to register the firm as a
participant in Foreign Economic Activity (FEA)
(Receiver) (address of customs inspection:
Íîâîðÿçàíñêàÿ óë. 2/7 (Novoryazanskaya str., 2/7),
now temporarily – customs registration after legal
address of the company)

1. Letter of attorney (on a letter-head paper) for
the representative of the FEA participant in 2
copies and a photocopy of the passport,

2. A copy of the Statute certified by the notary
(including amendments to it with certificates of
registration at the Registration Chamber, and a
protocol of the general meeting or decision).

/Pay attention to denomination in 1998/

3. A copy of the Articles of Association certified by
the notary (including amendments to it with
certificates of registration at the Registration
Chamber) of a copy of the Decision on formation,
authenticated with the stamp of the organization.

/Show data of the founders of the organization if:

- physical entity – photocopies of passports,
authenticated with stamp of the
organization;

- legal entity – ÎÊÏÎ code and ÈÍÍ;
- foreign entity – residency address;/

4. Certificate of state registration (copy, certified by
the notary).

5. A certificate from State Committee for Standards
(Goskomstat) of Russia (not older than 6 months,
copy, certified by the notary) for commercial
organizations must contain ÏÁÎÞË – ÎÊÎÍÕ
72200, for state organizations – ÎÊÎÍÕ 72100.

6. Certificate of registration of the subject of law
in MHC of Russia (copy, certified by the notary).

/Indicate separately information about customs
inspection: index, legal address, telephone (for
Moscow region)./

7. Certificates from banks (originals) of opening an
account (in foreign currency, rubles, etc.) not
older than one month, containing the following
information:
- name of the bank, legal address of the bank;
- ÎÊÏÎ code of the bank;
- bank’s ÈÍÍ, bank’s ÁÈÊ, corresponding

account of the bank.
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9. Veterinary of quarantine (phytosanitary)
certificate.

10. SCD (State Customs Declaration) with an
electronic copy.

11. ÄÒÑ (if customs value exceeds 5000 USD)
12. Agreement with ÑÂÕ.
13. Copy of TSW license with the original stamp of

the warehouse.
14. Notification from TSW (for car motor transport)

upon arrival of transportation vehicle.
15. Short declaration (warehouse) drawn when

products stay in the temporary storage warehouse
over 3 hours.

16. Export declaration to confirm value of products.

/Copy of SCD (sender’s), authenticated with the stamp
of the customs inspector (from Moldova)/

17. Documents of payment of customs duties with a
note of receiving the funds in the customs
account.

(to be completed for Moldova and put as annexes)

• For products imported from CIS countries
(including Moldova) free customs duty but
it requires certificate of origin - ÑÒ-1,

• VAT = 20% from value of products (they use
customs indicative prices) (attachment XX).

• Customs value of products = Price of
products + Transportation expenses to the
frontier with Russian Federation (DAF),

• Hygiene certificate.

«Ãîñýïèäåìíàäçîð ÐÔ»: Ãðàäñêèé ïåð., 4/9. Òåë.
(095) 287-3141.

• Certificate of conformance.

«Ðîñòåñò ÐÔ»: Íàõèìîâñêèé ïð-ëü, 31. Òåë. (095)
129-1911.

• Phytocontrol.

«Ôèòîêîíòðîëü»: óë. Ãîí÷àðíàÿ, ä.9. Òåë. (095) 268-
0636, 268-0635.

• Border inspection for plant quarantine,
Sankt-Petersburg

Ñàíêò-Ïåòåðáóðã, 198095 óë. Øâåöîâà ä.12, Òåë.
(812) 252-34-87

Annex 3 – Company Interviews

Opinion polling of wholesaler companies’  managers
(Fresh Fruit & Vegetable Market)

1) What is the current product range of your
company?

The product range of fruits and vegetables are very
wide. Apple’s product range become very wide on
Autumn, there are a lot of Apples from different
regions of Russia, CIS and foreign countries. There
are such sorts as Granny Smith, Jenny Smith, Golden,
Idaret (France, Russia, Poland).

There is Grape with stone and without, black, red
and white color – muskat, kish-mish (Italia, Uzbekistan,
Turkey). Autumn is the season for sales of cabbage
and potato, but they are mainly Russian produced
and very cheap. There weren’t found suggestion of
squash or leek, it’s usually produced on the individual
farms and suggested on August-October on the Retail
Market places.

2) Have you got the Moldavian products into
your product range? Do you interested in it?

There are Moldavian sweet pepper and eggplant,
companies are also interested in these vegetables
because they aren’t produced on the territory of
Russia. The quality of Moldavian vegetables is rather
good.

The companies sometimes buy Moldavian apples,
grapes and plum. And the products of good quality
level are in great demand in Russia market.

The problem is that the most companies work with
resellers, so the quality of Moldavian goods isn’t high
and varys very much, delivery from such one-time
“suppliers” isn’t stable. That is why there is a thought
that Moldavian fruits and vegetables aren’t good,
because a lot of companies don’t work directly with
suppliers. The part-time delivery and complex delivery
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structure is sometimes deadly for vegetables and
fruits. That is why the experts said, that sometimes
the lorry of plums have sold in three hours after
coming to warehouse, because the products’ quality
is high and the demand is great, sometimes plums
dead in three ours after coming to warehouse because
of low quality and long delivery period.  Sometimes
Moldavian apples presented in Russian retail as Russian
(Orlovsie, Lipeckie), Poland or Hungary.  But
wholesalers give rather high mark about Moldavian
apples, plums and grapes quality and point out great
demand for such fruits and vegetables n Russia.

3) Which fruits or vegetables are interesting for
business?
So, the wholesalers point out such products as pepper,
eggplants, apples, grapes and plums. For apples it
might be any sort, but preference is to:

• Idared
• Jenny Smith
• Golden
• Jonatan
• Slava Pobeditelju

Red apples are preferable and any sort will be suitable.
There is a demand for Moldavian apples, suitable for
winter storage. There are great demand for plums,
especially it was in this year because the suggestion
of plums was very small, productivety of Russian land
wasn’t high.

4) What is the seasonality of your business,
products sales?

The demand is rather stable in general, a little
increasing of demand on Summer and Autumn,
before and during holidays. The increasing of
demand may be about 30-50% before holidays.

The prices are low on September, October (apple –
0.56$/kg Sep, 0.43$/kg Oct, grape – 0.57$/kg Sep.,
0.73$/kg Oct.).

5) What are your requirements for new supplier?
Which points are more important?

• Distribution
• Prices
• Payment terms
• Customs’ preferences
• Packing, marking
• Other

The most important point for 100% of companies is
the high quality of products, then, there will be prices,
payment terms, ability of periodical delivery of products.

6) Which quality requirements should the fruits
and vegetables be met?

The products should have good quality. Some
companies request Quality Certificates and Plant
Control Assessment. Some suppliers are ready to get
such certificates by themselves.

Vegetables and fruits shouldn’t have any damages
and be the same size and color. Apples should be
from 65-70 to 75-85 size, single color. 10% of smooth
cover defects is suitable. The price can depend from
10 to 25% on the quality level. The single problem
of grape quality is safety of grape during the delivery,
the grape should be green and black with thick cover
and lush. The plum should be big, black, hard and
lush.

7) What is the preferable distribution, payment
terms?

EXW Moldavian city or CIF Moscow delivery types are
both possible. For some companies more comfortable
to make payment through Russian banks. They
request payment delay form one week to one month.

8) Which packing requirements should the fruits
and vegetables be met?

Both wooden box and carton card is suitable, but
the carton box should be telescope, have holes for
hanging, the carton should be tough. For grape and
plum the packing requirements is higher.

For plum PP tray with holes for each piece is requested,
for grape preferable pack is paper /PP pack for each truss.

9) What is the usual pack for Moldavian
products? Which pack do you recommend for
products?

The usual pack is wooden box (eggplants, grape,
plum), carton box (three levels of carton) for apples.
Open carton box weight is 12.5 – 13.5kg, closed
carton box weight is 15-16kg, wooden box is 4-5 kg
weight. Moldavian grape packing isn’t satisfied, the
trusses are close to each other, so the grape is
sometimes damaged through during the delivery.

10) Which marking requirements should the
fruits and vegetables be met? Which marking
do you recommend for products?

There should be marks on inner box and outer box
(weight, sort, size), pointing the trade company name
will be favorable.
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11) Which requirements for your current
suppliers are satisfied and not satisfied?

All the requirements are satisfied by foreign suppliers,
CIS and Russian suppliers have the problems with
quality of products and pack.

12) Which target prices are favorable for you?

The prices depends on the quality and other terms. It
was difficult question for experts.

For eggplants – about 0.45-0.49$, for pepper – 0.50$,
tomato – 0.33-0.35$.

For apples – 0.43$, grape – 0.50%, plum – 0.39-
0.42$.

But it should be discussed at the negotiation table.

13) What is the usual order size and period of
order placing?

It depends on the company size and distribution
system. Only one company manager informed us that
his company is ready to buy: apples – 300 ton monthly,
grape – 50 ton, plum – 40 ton.

But it isn’t permanent and depends on the
productivity of this vegetable or fruit on Russian or
main countries-suppliers land.

14) What is the specific of sale fresh fruits &
vegetables?

The main difficulties are the shortage of using time
and request for using special cooler equipment for
delivery and stocking process. Storage is the most
specific, difficult and risky process in fresh vegetables
and fruits market.

15) Where are your main suppliers from?
Competitors for Moldavian vegetables and
fruits.

For vegetables the main suppliers are Russian farms
than there will be Poland, Turkey, Uzbekistan, Spain.
For fresh fruits the main suppliers are Russian farms,
France, Turkey, Italy, Uzbekistan, Poland.

If we look on the potato, cucumbers, cabbage, apple
and plum market the competitors are Russian regions
farms. Competitors for eggplant, pepper, tomato and
grape are Krasnodarskij and Sochinskij regions farms. On
the other hand, if the quality will be really good, Moldavian
goods will have the advantages in quality aspect.

16) What is your usual extra charge?

The extra charge depends on the place of the
company in the distribution chain. For companies
importing or wholesaling fresh vegetables and fruits
usual extra charge very from 7% to 15% depending
on the good and supplier. For retail shops and
supermarkets extra charge may vary from 25% to
40%. Supermarkets may set more than 50% of extra
charge.

17) What is you target customer?

Interviewed managers pointed out that their target
customers are wholesalers, small wholesalers, retail
net stores, retail shops, supermarkets, small retail sales
points and sometimes the customers are nursery
schools, cafes and other catering companies. JFC
company supply fresh fruits to Moscow and regional
market with proportion 50% - 50%.

18) Which trends of fresh fruit & vegetable
market can you point out?

All the experts point out the growth of Russian market
of vegetables and fruits and great interest to
unordinary for Russian customers (not growing in the
Russian farms) vegetables and fruits (tomato, pepper,
eggplants, grape, plum).
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Annex 4 - Procedure of Custom Execution
in Russia

All the good and carriages crossing the borderline of
RF should go through the Custom execution.

For starting Custom execution, company, which
decided to start export activity, should:

1. Get the record of Outer Export Activity company,
2. Transfer into the Customhouse the goods arriving

confirmation,
3. Move the goods to the temporary storage

warehouse,
4. Place the goods on the temporary storage

warehouse,
5. Provide short declaration, MDP book and freight

documents for Customhouse,
6. Provide freight custom declaration and pack of

attached documents.

After providing the freight custom declaration the
main custom execution starts by officials of
customhouse, this execution consists of five steps.

STEP 1
Accepting, recording and tabbing the custom
declarations are on this step, consisting of:

• Checking the requirements of declaration
document,

• Accepting the declarations and other
documents, required Custom providing.

• Record the freight custom declaration,
• The freight custom declaration (including

electronic document) checking to the
execution requirements.

After the freight custom declaration checking by
official of Customhouse, on the backside of the
freight custom declaration they mark “1”, data, time
of check finishing, signature, stamp.

STEP 2
Checking the accuracy in determining the good code
and keeping up the rules of no tariff regulation:

• Checking for entirely and reliable data in the
freight custom declaration,

• Checking the accuracy of goods description
in the freight custom declaration,

• Checking the accuracy of goods code
determination;

• Checking the documents and information,
pointing on the place of production and
providing fee preferences,

• Checking documents and information
confirming the without charge regulation.

• Control for goods storage conditions.

After the freight custom declaration checking by
official of Customhouse, on the backside of the
freight custom declaration they mark “2”, data, time
of check finishing, signature, stamp.

STEP 3
There are currency controls and control of custom
costs are on this step:

• Checking the availability of all the requested
documents for currency control,

• Checking the accordance of Contract terms
to the current currency legislations,

• Checking the accuracy of choosing the
custom costs determination method.

• Checking the accuracy of custom costs
stating in according to the chosen method
of custom costs determination and
documents, confirming it.

After the freight custom declaration checking by
official of Customhouse, on the back side of the
freight custom declaration they mark “3”, data, time
of check finishing, signature, stamp.

STEP 4
There is control for custom payments:

• Checking for the previous dept in the custom
payment of the applying person,

• Declaring person abidance of the custom
declaration,

• Checking the accuracy of filling the custom
declaration,

• Grounding the state charge facility charge
preferences,

• Keeping us the state custom method of
charge paying,

• Checking the accuracy of calculating and
paying the charge,

• Checking payments and documents,
confirming the payments.

After the freight custom declaration checking by
official of Customhouse, on the backside of the
freight custom declaration they mark “4”, data, time
of check finishing, signature, stamp.

STEP 5
Inspection and giving the passage

• Checking the confirmation mark of the
previous steps,

• Making decision about inspection of the
goods,
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• Inspection the goods,
• Finishing the process, making the decision

about giving or none giving the passage to
the freight.

The decision should be made by the Customhouse
Director and confirmed by stamp “The passage
allowance” on the first sheet of the freight custom
declaration and on the transport document. Stamp
should be noted by individual signature and individual
stamp.

The passage to the goods can be given both with
inspection and without it.

In the case of inspection, the official makes mark “5”
on the background of the freight custom declaration
and note “Inspected” with the information about
results of inspection, data, signature and individual
stamp.

The decision about inspection can be made on any
of the above steps. In this case the official makes the
note “Need the inspection”.

Only the official should do the goods inspection. The
inspection results should be recorded in the act of
custom inspection, which will the attachments to the
freight custom declaration.

Annex 5 - List of goods should come
through quarantine checking

Annex 6 - Health and epidemic control
institutes
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RUSSIAN MARKET OVERVIEW
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1. MARKET OVERVIEW

1.1. Market definition

This survey will examine the consumer and industrial
markets for dried fruits and vegetables in Russia.

The Russian market of dried fruits and vegetables is
growing rapidly due to development of the food
industry and to new a consumption culture appearing.
Domestic production of dried fruit and vegetables is
increasing.

The dried fruits market gained a status of a
professional market in that those mostly technical
types are supplied in this market.  It is very stable in
dynamics, sales, and prices. The market largely
depends on imports and it is very competitive.  The
main players on this market are China, Ukraine,
Tajikistan, Poland, Germany, Uzbekistan, and Turkey.

1.2. Market size

The total population of Russia is 1471  million people,
of which 73% (approximately 107 million) live in cities.
In 1993 in Russia there were 1,064 cities.

1 1997

Source: internet data

Table 1: Main cities in Russia
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Table 2:  Key Russian Economic Data (2000/2 actual, 2003/6 projected)

Source: GosKomStat, 2002

The dried fruit and vegetables market is estimated at
88,000 tons (2002) and has growth opportunities.

Chart 1:  Russian Dried Food Market Size, 2000-2002 (tons)

Source: Ministry of Agriculture

1.3. Market segmentation

The dried fruit and vegetables market is based on
import (99%).

• Import and domestic production

Charts 2 and 3:  Structure of dried food market in Russia,
Total, 2001 & 2002

• Consumer and industrial business

The dried fruit and vegetables market is 90%
industrial and 10% consumer.  The industrial market
is rising, due to increase in using dried fruits by adding
them into new food products (snacks, dairy products,
confectionery of sweets, etc.); while the consumer
market is rising due to income growth and popularity
of new dried fruits like fruits and nuts mixes etc.

The dried vegetables market in a greater part is a
market of industrial and state companies.  Personal
consumption constitutes just a few percent. The dried
fruit market is mostly industry oriented; however, the
share of personal consumption is higher.

Chart 4:  Structure of dried Fruit and Vegetables
market, estimations

Source: Ministry of Agriculture, Customs Statistic book, 2002

Source: expert data

• Fruit and vegetable shares

Dried fruits have significant share in the dried food
import, but share of vegetables share is increasing
year by year.

On the whole the dried vegetable and fruit market
can be divided in dried fruits and vegetables in the
proportion 12% to 88%.  This situation can be
explained by a high demand by industrial companies,
especially by producers of confectionery, dairy
products, etc.
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Chart 5 and 6:  Structure of Import, by Product Group,
Total, 2001 & 2002

Source: Customs Statistic book, 2002

Imports of dried vegetables grow annually by 30-
35%.

Chart 7: Import of vegetables, 2000-2002 (tons)

Source: Ministry of Agriculture

Import of dried fruits as well as the whole market is
growing at the annual rate of 10%.

Chart 8: Import of fruit, 2000-2002 (tons)

Source: Ministry of Agriculture

Production lines in Russian production plants are not
operational and domestic production of dried
vegetables is stable – 0.5-0.6 thousand ton per year.

The local production of dried vegetables has declined
dramatically over last 10 years: Russia produces now
only dried carrots and onions. Other needs are
covered at the expenses of import. Almost all amounts
goes to industrial processing.

As to dried fruits, the industry is limited to production
of dried apples.  Imported dried fruits are used by
confectioneries and other branches.

The leading sales position belongs to dried apricots
and raisins. They are very popular with the population,
and it is also largely used in food industry for
production of confectionery and bakery products.

Chart 9: Russian vegetables production, 2000-2002 (tons)

Source: Ministry of Agriculture

Domestic production of dried fruits in Russia, is low,
being at the level of 0.2 thousand ton.

Chart 10: Russian fruit production, 2000-2002 (tons)

Source: Ministry of Agriculture
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• Imports by country

Chart 11 and 12:  Total Import of vegetables by
Country, 2001 & 2002

Source: Customs Statistic Book

Chart 13 and 14:  Total Import of fruit by Country, 2001
& 2002

Source: Customs Statistic book

1.4. Market trends

Dried vegetables and fruits market is developing
dynamically and swiftly. Increase in number of
suppliers, packers of dried vegetables, enlargement
of product range due to creation of original kinds of
products, development of a large range of packed
ready-to-eat dried fruits, berries and mixes,
development of new brands are the main trends of
dried fruits market development for near future.

1.5. Seasonality

Significant recess takes place only in summer that can
reach 30-40%. The reason is that fresh fruits and
vegetables appear in the market. And this is coupled
with a seasonal reduction of supply before the new
harvest. And then products appear in the market only
in November. Mostly such fluctuation in demand is
smoothed out by the fact that dried fruits can be
stored for a long period of time, up to two years.
Mechanism for maintaining a balance between supply
and demand has its particularities as well. First of all
it is not as elastic owing to a relatively long supply lag
(up to two weeks). The worst months are July and
August. The demand is very low, and the prices are
lowest. Negative dynamics starts after Easter and ends
in November, and before the new year holidays prices
reach the top level boosted by the an increased
demand (it can be two or three fold as compared to
summer level).

Chart 15:  Seasonality of dried fruit prices on the
Russian Market

Source: industry expert opinions, market price information

That is sales seasonality (total – consumer and
industrial). We have low demand in June-September,
because:

• for the consumer market, there is a season
of high sales on fresh fruits market, fresh
fruits are substitute products for dried fruits,

• for the industrial market, there is a dead
season – season of low sales of foods.
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From October to April we have high sales, because:
• for the consumer market, there is no fresh

fruits, and religious people have two Lents
in the end of December and in April,

• for the industrial market, winter and spring
are rush seasons – season of high sales of
foods, especially sweet foods.

1.6. Target customers

The main consumer of dried vegetables is the state
(purchase for the military, state food stock), industrial
plants.

As for dried fruit market, the main consumers are
the industry: confectionery plants, dairy plants,
individual consumption is low, but as income grows
and more attention is paid to healthy and beneficial
food, consumption of dried fruits grows.

Dried vegetables market consists mainly of dried
vegetables that are not grown in Russia, in a greater
part is market of industrial and state companies (for
food concentrates, souses, condiments, personal
consumption constitutes just a few percent. The dried
fruit market is mostly industry oriented (confectionery
of sweets, dried breakfasts, diabetic food); however,
the share of personal consumption is higher due to
the apricot, plums etc.

Experts from the GosKomstat estimate end-users
share of dried fruits and vegetable production in
Russia as follows:

Chart 16: End-users share on the Russian Market

Source: industry expert opinions

According to the earlier set consumer habits and low
prices, the most favorite dried fruits for Russian
customers are dried apricots, dried apples and plums.
In spite of income growth, price is still the most
important factor in the purchase making process.

Moreover industrial consumption is growing, owing
to the fact that producers in their product ranges
develop today more and more new food products.
Therefore, food producers for their new products with

new tastes mostly use dried fruits. Such developing
of products with dried fruits component is questioned
in case of confectionery, milk, and instant food
industries.
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2. COMPETITIVE ENVIRONMENT

2.1. Products market shares

Structure of the supply has changed as compared to
the previous year due to an increased share of exotic
dried fruits, and appearance of different fruit mixes
(fruits and berries or fruits and nuts). Raisins still hold
a leading position in the market with a share of 20%
of the whole supply. It is followed by dried apricots
(15 %) and prunes (12%), which is also a natural
situation. Such dried fruits remain the most popular
fruits, both with regular and corporate consumers. It
should be mentioned that fruit and nut mixes account
for 5% of the supply, ahead of classical compote mixes
(4 %). It is most likely that supply of fruit and nut
mixes will continue to grow.

As for traditional kinds of dried fruits: dried apricots,
raisins and prunes, it should be mentioned that there
is a large range of the supplied products. Original
kind of fruits determines size, color and form of dried
products, taste. For example, raisins can be of black,
dark, brown, golden, bright color according to the
sort of grapes. Prunes can be distinguished by shape:
round, flat, etc. And size of the dried apricots,
including whole dried apricots, often depends on
original size of apricots.

Supply of raisins from Central Asian countries, as well
as other dried fruits from CIS countries (prunes
produced in Moldova and Ukraine, Uzbekistan)
account for 30% in average. They are characterized
by abundant offers of supply, low quality, poor
processing, low prices, sold in wholesale-retail markets,
quick rotation of suppliers. These products can be
used in simplest operations – grinding, extraction of
juice, compotes.

Chart 17:  Imports of fruits by Product Share, 2002

Source: Customs statistic book, 2002

2.2. Products market shares and
competition analysis

1. Dried Prunes
• Ukraine is the leading exporter (expressed in

value units – USD) of dried prunes to Russia
with 24% share in the total Russian import
of dried prunes. It is followed by Uzbekistan
and Tajikistan, 17% and 14% correspon-
dingly. These are some major competitors
that operate on Russian market of dried
prunes. However, due to prices differences,
Tajikistan is holding the leading position in
terms of import volumes – 1548 tons in
2001. Ukraine and Uzbekistan are
approximately at the same level (in terms of
import volumes), some 700 tons each in
2001.

• Price for dried prunes exported from Ukraine
is 0.5 times higher than the average price
for dried prunes established on the world
market;

• In 1997 through 2001, a considerable
positive trend was registered in the import
of dried prunes to Russia, i.e. a positive
growth in average by 110% annually was
registered in the dried prunes import from
Ukraine, Uzbekistan and Tajikistan.

Chart XX:  Share of supplying markets for prunes
imported by Russian Federation in 2001

Source: ITC calculations based on COMTRADE statistics

The leaders in prunes production are the USA, Chile
and France with market shares of 58%, 13% and
11% respectively.
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Chart 18:  Share of world prunes exports, %, 2001

Source: ITC calculations based on COMTRADE statistics

2. Dried Apples
• The main competitors of dried apples (if

expressed in USD) on the Russian market
expressed in value units (USD) are the USA
with 48%market share, followed by
Uzbekistan – 24% and Tajikistan – 7%.
Germany, Kazakhstan and Kyrgyzstan hold
only 5% of the market each. However, the
leading position in terms of import volumes
belongs to Tajikistan (125 tons) and
Uzbekistan (118 tons) in 2001, while the USA
imported only 81 tons of dried apples in
2001.

• Having almost half of the Russian market of
dried apples (in terms of value); the USA still
set the highest prices on their products.
Thus, the USA export dried apples to Russia
at the price of $1926 a ton, with the average
price for dried apples on world market being
some $700 per ton.

Chart 19:   Share of supplying markets for dried apples
imported by Russian Federation in 2001

Source: ITC calculations based on COMTRADE statistics

The United States, Chile and Argentina are the largest
dried apple exporters.

Chart 20:  Share of world apples exports, %, 2001

Source: ITC calculations based on COMTRADE statistics

3. Dried Apricots
• Turkey, Tajikistan and Uzbekistan are the

main competitors in terms of dried apricots
import to the Russian market. Throughout
2001, the leading position both in terms of
value units (USD) and quantity was held by
Tajikistan – 46% of market share, followed
by Uzbekistan and Turkey with 28% and
24% of market share correspondingly.

• In terms of import volumes, after Tajikistan
with 19,504 tons in 2001, Turkey is the
second on the market (17,271 tons) with
the lowest export prices – $226 a ton,
compared with $374 a ton and $1,161a ton
as set by Tajikistan and Uzbekistan
respectively.

Chart 21:  Share of Countries, supplying Russian market
with dried apricots, %, 2001

Source: ITC calculations based on COMTRADE statistics
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Turkey is the leader in production of dried apricots.
Its share in world exports of dried apricots constituted
62% in 2001.

Chart 22:  Share in world exports of dried apricots

Source: ITC calculations based on COMTRADE statistics

2.3. Competitive issues and threats (SWOT)

Table 3:  Main factors influenced Russian Market of
dried fruit and vegetables.

Table 4:  SWOT for consumer and industrial products
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3. DISTRIBUTION CHANNELS AND PRICING

3.1. Distribution Channels

All companies selling products by weight can be
conventionally divided in:

1. mostly retail companies
2. average and small wholesale companies
3. large wholesale companies.

The main representatives of the first category are five
large Moscow companies that produce and sell their
products directly in retail network. These are “Good
Food “, “Rosso-M”, “Naturalniye produkty”,
“Karavan-Produkt” and “Rikond-A. These companies
mostly sell products by weight. “Good Food”,
“caravan-Produkt”, “Naturalniye produkty” also
produced packed products. All producers work with a
particular number of unique items of dried fruits and
have a large range of products owing to original kinds
of products. These companies use only high quality
raw materials for their own production and respectively
set prices in the top range. “Good Food” company
has the largest range of dried fruits - 20 kinds of dried
fruits and berries. “Good Food” is using in their
operation both classical and rare kinds of dried fruits.
“Karavan-Produkt” has the least number of unique
products - 14, but as for range of the supplied products
it stays behind “Good Food” only by two items (52
and 50 respectively). All five producers are the
acknowledged leaders in Russian dried fruit market.

Companies specialized in small and medium wholesale
and less in retail, as a rule work with traditional dried
fruits. These are: “Optorg-Orehi-Suhofrukty”,
“Korona”, “Intrako”, “Frunat”, etc. In the Moscow
market there are twelve such companies. Such of
them besides wholesale also supply their own packed
products, but mostly it is sold by weight and intended
for further processing in confectionery and other food
industries.

Representatives of the third direction are “ÀÁ-Market”
(Moscow) and “August Topfer” (Saint-Petersburg) who
supply raw materials for other producers from world
markets in wholesale. Mostly their products are
intended for further processing of dried fruits. These
companies also supply packed finished products in the
market. There are about 30 other companies in
Moscow market supplying dried fruits and berries.
Among them there are representatives of producers
from Uzbekistan, Tajikistan, Moldova – CIS countries
which until recently were the main suppliers of raw
materials to Russia. There are representatives of
producers from other Russian cities, such as from Saint-
Petersburg. Some companies import products only

from a given foreign country, for example only from
Turkey or Iran, or specialize in one kind of dried fruits,
for example, dates.

Companies “Ameria” and “Allegri” hold a special
position because they are official distributors of
western producers “Nectaflor” (Switzerland) and
“PAMI” (Greece) (respectively); they produce dried
fruits and buts under same brands.

Russian local chains have a significant position on the
market, but during the last year foreign chains have
been expanding.  The table below are presents the
largest retail chains in Moscow.

Moscow and St. Petersburg are the major distribution
centers of imported food in Russia. Further the foods
are delivered to regional wholesalers (warehouses)
mainly in Yekaterinburg (for Ural federal region),
Novosibirsk (Siberian federal region), Archangelsk
(North West federal region) and other.

It should be mentioned the rapid growth of dried
business in the South federal region, Krasnodar krai
in particular, as well as Kabardino-Balkar Republic.
The Krasnodar is the major competitor in food
acquisition tenders for military forces, organized by
the Ministry of Defense. Tenders for acquisition of
dried vegetables are announced in the Ministry of
Economy Bulletin regularly, 60 days prior to tender
(for other products tender takes place every quarter).
The policy of the Russian government over few last
years is to organize central distribution, market places
regulation and deliveries from Moscow to regions.

Though the share of local (Russian) production over
import of dried vegetables and fruits is only 1%, it is
developing. There are quite a number of producers
which have the established production/distribution
network in different parts of Russia, e.g. KOLBI – main
office in Moscow, branches in Rostov-na Donu,
Cheliabinsk, Omsk, Ufa, Samara, Novosibirsk. As to
import suppliers, FORD TRADE has representations in
Moscow, Yekaterinburg, Habarovsk, Vladivostok and
Blagoveschensk. The company sells dried vegetables
as food additives and quick-ready products.

AÁ-MARKET is a big wholesaler of dried apricots,
prunes, fruit mixes in retail packaging of 200/250 g,
as well as dry potato flower (quick made smash
potatoes) in 110/220 g packaging.

Dried fruits of non-FSU origin are delivered to Moscow
and St. Petersburg from ports of Europe, Baltic
(Tallinn, Riga, St. Petersburg) and Black Sea
(Novorossiysk).
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Source: market information

Many of these chains are present in St. Petersburg,
as well.  Some chains have started to expand to other
regions such as Kazañ, Riazañ, and Krasnodar.  To
other large international chains, Carrefour and Real
(Metro), have plans to begin opening supermarkets
in Russia in early 2004.

Chart 23: Consumer product flow (dried)

Table 5: Main Retail Chains in Moscow
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Industrial products are usually imported directly by
final users (companies which use dried food as
ingredients for products under their own brand).

Chart 24:  Industrial product flow

Chart 25: Moscow map with retail markets
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3.2. Pricing

Table 6: Dried products prices, 2003

Source: market data

3.3. Size of orders

During low season big distributors order 1-2 truck in
month. Orders are usually made for 14-20 positions.
Long term established contracts require annual plan,
and the size of order can vary from 150 to 300 tons
of dried fruits per year.

3.4. Payment (Terms and Conditions)

Payments for Moldovan dried fruits are mostly made
within 20-30 days since the delivery of goods to the
place of destination.
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4. PRODUCT SPECIFICATION

4.1. Packaging and labeling

Now the markets are developing in the direction of
producing ready-to-eat products that can be bought
both in bulk by weight and packed. It must be
mentioned that Moscow dried fruit market now
abounds in products sold by weight. Packed products
are presented to a lesser extent. The most frequently
used packaging materials are trays covered with a
transparent film that allows seeing the product. Some
dried fruits or their mixes are vacuum packed or put
in pouches which are more customary for buyers.

Product sales are greatly influenced by product
packaging. The more colorful and brighter is the
product packaged the more consumer attention it
will attract. Dried fruits should better be packaged in
250–1000 gr packages for retail, or in packs weighing
up to 10 kg for industrial processing.

Most suppliers of dried fruits and vegetables use for
packaging 25 kg, 15 kg, and 10 kg plastic boxes for
almost all products except for cherries (bulk for
confectionary production). Retail packaging for plums
– 02, kg, 0,25 kg, 0,5 kg – is made of polymer film,
polyethylene cellophane, polyamide (good for
printing), what makes prices 1,5 times higher.

4.2. Ingredients

In recent years requirements to quality of products in
the whole have become higher. Individual consumers
and procurement managers in industrial companies
stress the quality of products, importance of observing
the technology.

Qualitative products is distinguished by a preliminary
treatment that renders the products a particular
condition, and preservatives that ensure long term
of storage without loss of quality.

Dried fruits must:
– have an attractive appearance,
– be sorted,
– be graded by size,
– be graded by color of fruits.

5. LOGISTICS

5.1. Transport, tariffs and duties

Table 7: Customs and taxes for dried fruit and
vegetables

Source: customs data

Transportation costs  = ($2200 – a truck from Moldova
to Moscow) + VAT (net weight x $0.33) + total value
of products x 0.0015% + $600-700 for warehouse
services during customs clearance.

5.2. Storage

Storage conditions of dried vegetables and fruits are
not as strict as for fresh vegetables and fruits, but
there are some peculiarities. On one hand dried fruits
and vegetables have a longer storage life (up to two
years). But there are certain requirements to the
storage facility:

• air humidity,
• air temperature,
• air circulation,
• storage together with products with a

strong smell is not allowed.

Storing dried vegetables requires dry, ventilated
facilities with a relative humidity not more than 65%.
Product must be hermetically packaged.  It is also
necessary to use a preservative to increase storage
time of dried vegetables susceptible to mould.

5.2. Customs procedures

Transport companies are clearing all customs, duties,
other costs (official permissions, declarations).

Moldovan exporter has to pay customs tax 0.15% of
the declared value of goods in Moldova, transport to
Moscow (the biggest Russian market) which consists
of 2000-2200$. Unofficial payment through Ukraine
borders which can vary from 50-100$.

The Russian importer is in charge of the payment of
the 20% VAT.
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Table 8:  List of the necessary documentation need for
export of canned products to Russia from Moldova:

Source: market information

5.4. Products registration

Packaging must include name of the product in
Russian.  All products imported to Russia need to be
certified by the proper authorities (see above
certification).  There are few companies on the
market, which have Russian government
authorization to provide these certifications.

Table 9:  Health and epidemic control institutes

Source: market information

The exporting company must send samples of the
products to Russian laboratories.  If all results are
correct, the company receives a RosTest certificate.
The RosTest symbol appears on the consumer
packaging.  A Russian quality certificate is also included
with every truckload of product shipped to Russia.

6. OTHER MARKETS

Russia remains the traditional exporting market for
dried products from Moldova. Besides this market
there is a new appeared market for dried products,
which is Germany.  One company does the export to
Germany on a permanent basis, which is a joint-
venture “ Moldo-German with German investors.
Due to this fact Moldova started to produce a more
competitive product in Moldova. There are some very
insignificant exports (occasional exports) to Romania.

7. RECOMMENDATIONS

7.1. Target market

The target market for Moldovan products is Russia,
because the demand for dried Moldovan products is
very high. EU market also can be a perspective market
for dried products in case the high quality will be
achieved.

7.2. Product

Table 10. List of Moldovan competitive industrial
products

7.3. Packaging

The usual packaging for dried products is paper sacs
of 20 kg.

8. ANNEXES

1. Brief study methodology and limitation
2. Russian standards for dried fruits and vegetables
3. Opinion polling of wholesaler companies’

managers
4. Standard packaging sizes and photos of the

product
5. Product labeling requirement for Russian market
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Annex 1 - Brief study methodology and
limitation

Objective: describe dried fruits and vegetables market
in Russia.

The purpose of this study is to provide the Moldovan
producer with the information and exact
recommendations of possibility of dried fruit and
vegetables sales to that market.

The study seeks to supply relevant information on a
large spectrum of problems relating to: the
production and distribution of dried products, market
structure, pricing, consumption and specific features
of the products sold on the Russian market of dried
fruits and vegetables.

Methodology:  The study was based on:
• Business to business interviews
• Consumer interviews

The analysis is based on investigations and interviews
made at the following levels of the distribution system:

• Russian producers
• Importers
• wholesale distributors
• retailers

The selection of interviewed operators was made on
the basis of the following criteria:
1) Local producers and importers - the variety and

volume of products sold on the market
2) Wholesalers and retailers - by geographical area.
3) Stores located in the following regions were

visited:

The market size and market description was estimated
from secondary data: GostComStat, Customs
Department, Ministry of Agriculture, Marketing
Institutions.
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Annex 2 -  Russian ÃÎÑÒ standards for dried fruits and vegetables

Name of object Object position code by OK 
005-93 ( )

Designation of the governing normative 
document 

Dry vegetables, potato, fruits, berries, 
mushrooms, including: 91 6400 SanPiN 2.3.2.560-96  

 51074-97 
Dried table carrot. 91 6410  7588-71 
Dried table beet 91 6410  7589-71 
Dried white roots of parsley, celery and parsnips 91 6410  16731-71 
Dried potato 91 6411  28432-90 
Dried bulb onion 91 6412  7587-71 
Dried garlic 91 6413  16729-71 
Dried green peas 91 6415  16730-71 
Dried tops of parsley, celery and dill 91 6417  16732-71 
Dried white cabbage 91 6418  7586-71 
Mix of dried vegetables for first course 91 6432  1683-71 
Dried stone-fruits 91 6441  28501-90 
Dried seed-fruits 91 6442  28502-90 
Dried grapes 91 6444  6882-88 
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Annex 3 – Wholesaler Interviews

Opinion polling of wholesaler companiy managers
(Dried Fruit Market)

1) What is the current product range of your
company?

The expert-companies’ product range mainly has
dried plum, apricot and grape. They buy dried
peaches, pears and melon, but these products
monthly sales amount is very small.

2) Have you got the Moldavian products into
your product range? Do you interested in it?

They haven’t Moldavian products in the product
range. Some companies bought Moldavian products
once, it was gone bad in a week. The problem is the
same as with fresh goods. The most companies
worked with resellers, so the quality of Moldavian
goods wasn’t high and vary a lot, delivery from such
one-time “suppliers” wasn’t stable. That is why there
is an image that Moldavian dried fruits aren’t good,
because a lot of companies don’t work directly with
suppliers. The part-time delivery and complex delivery
structure is sometimes deadly for goods.

But if the quality will be high, they will be interested
in Moldavian products.

3) Customer preferences.  Which fruits or vege-
tables are interesting for business?

The most orders are made for dried plum and apricot.
These goods are very demandable, because of great
popularity of these kinds of dried fruit for both
industrial and individual customs. For individual
customers dried plum and apricot are the traditional
using dried fruits with suitable prices. For industrial
customers such kinds of fruits are the most suitable
for production.

4) What is the seasonality of you business,
products sales?

The season of high sales of dried fruits is winter and
spring months. There are a lot of fresh fruits during

summer and autumn seasons, moreover Summer is
the dead season for confectionery and milk industries.
There are no fresh fruits on spring, moreover there is
Lent in spring and a lot of religious people consume
more dried fruit.

5) What are you requirements for new supplier?
Which points are more important?

• Distribution
• Prices
• Payment terms
• Customs’ preferences
• Packing, marking
• Other

The most important point for 100% of companies is
the high quality of products, then, there will be prices,
payment terms, ability of periodical delivery of
products.

6) Which quality requirements should the fruits
and vegetables be met?

Dried fruits should have the same size, color, form,
taste and smell, they should be clean.

7) What is the price varying depending on
quality?

The price can vary from 75% to 150% depending
on the fruits sort and quality of products.

CIF Moscow delivery types are more preferable. For
some companies more comfortable to make payment
through Russian banks. They request payment delay
form one week to one month.

8) Which packing requirements should the fruits
and vegetables be met?

Carton box is the most suitable, but the carton box
should have holes for hanging and air, the carton
should be tough enough. On the other hand dried
fruits should have PP pack for preventing them from
wet and other products smells.

9) What is the usual pack for Moldavian products?
Which pack do you recommend for products?

Carton box is the usual pack for Moldavian dried fruits.
They recommended the same pack – carton box with
PP/PE pack inside with 5-10kg weight.

10) Which marking requirements should the
fruits and vegetables be met? Which marking
do you recommend for products?
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There should be marks on inner box and outer box
(weight, sort, size), pointing the trade company name
will be favorable.

11) Which requirements for your current suppliers
are satisfied and not satisfied?

All the requirements such as reliable partner, periodical
delivers, prices and payment terms are satisfied.

12) Which target prices are favorable for you?

Target price for dried apricots and plums is 1.00$/kg.

13) What is the usual order size and period of
order placing?

14) What is the specific of sale dried fruits?

Storage is the most specific, difficult and risky process
for dried fruits.

15) Where are your main suppliers from?

The current suppliers are from Iran, Argentina, Chile,
Turkey, Tadzhikistan, Uzbekistan.

CIS country products are rather low in quality.

16) What is your usual extra charge?

The extra charge depends on the place of the company
in the distribution chain. For companies importing or
wholesaling fresh vegetables and fruits usual extra
charge very from 7% to 15% depending on the good
and supplier. For retail shops and supermarkets extra
charge may vary from 25% to 40%. Supermarkets
may set more than 50% of extra charge.

17) What is you target customer?

Interviewed managers pointed out that their target
customers are industrial customers – confectionery
and milk product producers. They also make the
delivery to wholesalers, small wholesalers, retail net
stores, retail shops, supermarkets, small retail sales
points and restaurants and other catering companies.
One company supplies dried fruits to Moscow and
regional market with proportion 50% - 50%.

18) Which trends of Dried Fruit market can you
point out?

They tell about small growth of Russian market of
dried fruits.
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Annex 4 - Packaging

Standard packaging sizes and photos of the product

Product sales are greatly influenced by product
packaging. The more colorful and brighter is the
product packaged the more consumer attention it
will attract. Dried fruits should better be packaged in
250–1000 gr packages for retail, or in packs weighing
up to 10 kg for industrial processing.

Most suppliers of dried fruits and vegetables use for
packaging 25 kg, 15 kg, and 10 kg plastic boxes for
almost all products except for cherries (bulk for
confectionery production). Retail packaging for plums
– 02, kg, 0,25 kg, 0,5 kg – is made of polymer film,
polyethylene cellophane, polyamide (good for
printing), what makes prices 1,5 times higher.

1. Dried Pears

2. Dried Apples

3. Dried Peaches

4. Dried Cherries

5. Dried Prunes

6. Compot mix
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Sun dried pitted sweet turkish apricots

DRIED APRICOTS
(August-May)

POLYURETHAN WHITE PLASTIC
TRAY PACK-500g.x24

Industrial apricots **

Industrial_Apricots A grade
(September/May)

Industrial_Apricots B grade
(September/May)
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Annex 5 - Labeling requirement for
Russian Market

RUSSIA
General labeling requirements for processed products,
including dried

PRODUCT NAME
COMPANY’S NAME
JURIDICAL ADDRESS OF PRODUCER AND RUSSIAN
DISTRIBUTOR
TRADE MARK OF PRODUCER (IF ANY)
NET CONTENTS AND DRAINED WEIGHT
NET CONTENT OF MAIN PRODUCT COMPONENT
GOODS TYPE
PRODUCT COMPOSITION
SHARE OF FRUIT/VEGETABLES IN TOTAL PRODUCT
WEIGHT
LIST OF INGREDIENTS
NUTRITIONAL VALUE OF PRODUCT
WAYS OF PRODUCT PROCESSING
SWEETENERS CONTENT SHARE (FOR DIABETICAL
CANNED PRODUCTS)
RECOMMENDATION FOR COOKING (IF NECESSARY)
STORAGECONDITIONS
DATE MARKING OF PRODUCTION AND PACKAGING
SHELF LIFE
STORAGE LIFE (FOR DRIED PRODUCTS)
MARKING OF STANDARD OR TECHNICAL
SPECIFICATION
INFORMATION ON CERTIFICATION



.
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1. MARKET OVERVIEW

1.1. Market definition

This survey will examine the market for pickled fruits
and vegetables in Russia.

Russian pickled fruit and vegetable market is very
perspective, in 2002 it consisted 2.35 mln tons of
finished products but its potential can reach 2.5-3.0
mln tons of finished products.

Nevertheless Russian market has some specific
indicators to be taken into consideration:

• Low consumption of pickled products produced
by processing companies in comparison with
other developed countries.

• High consumption of domestic pickled products,
especially in rural areas.

• Consumption of homemade pickled food.
• Big share of illegal import of pickled products in

the whole import share

Source: internet data

Table 2:  Key Russian Economic Data (2000/2 actual, 2003/6 projected)

1.2. Market size

Table 1: Main cities in Russia

Source: GosKomStat, 2002



492 Annexes / Annex 10

Last year Russian market size of pickled products
constituted 2.35 mln tons of ready-to-eat products,
i.e. the 34 percent more against 2001. This year
experts expect the same rates of the market growth.

Chart 1: Russian Pickled Food Market Size, 1996/97 –
2003/4, (‘000 tons)

Source: Ministry of Agriculture

1.3. Market segmentation

• Import and domestic production

Chart 2 and 3  Structure of pickled Fruit and Vegetables,
Total, 2001 & 2002

• Fruit and vegetable shares

Chart 4: Structure of Pickled Market, by Product Group,
2002

Source: Ministry of Agriculture, Statistic book

Source: Ministry of Agriculture, Statistic book

• Domestic production

Russian canned products total 40 percent of the
market, canned fruits mainly. The domestic
production of canned food in Russia shows the
permanent growth rate of some 40-50 percent.
Forecasts say, in 2003 Russian enterprises will increase
the output of canned fruits and vegetables by 15
percent.

Chart 5: Pickled fruit and vegetable domestic production,
Total, 1990-2003

Source: Ministry of Agriculture

In Russia major producers of canned vegetables and
fruits are concentrated in the central, southern and
northwestern regions.

Chart 6: Domestic production by region, Total, 1990-2003

Source: Ministry of Agriculture
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The share of canned fruits increases, while the share
of tomato-based canned products and canned
vegetables reduce in the domestic output structure.

According to prognosis for the current year, the share
of these three groups of products will total 77 percent
– 10 percent – 13 percent correspondingly.

Such changes in the structure are not surprised, as
the average rates of the canned fruits output growth
is 100 percent in 2000 through 2002. The growth
rates of tomato-based canned products totaled 13
percent, while that of the canned vegetables – 8
percent over the considered period of time. That
means that the segment of the canned vegetables is
more and more attractive for the imported
production, as only 25 percent of the market is
covered by the domestic production.

Chart 7 and 8: Domestic production by product group,
Total, 2001 & 2002

Source: Ministry of Agriculture

The distribution of canned vegetable production in
2002 showed that 31 percent of the Russian products
are canned green peas, 14 percent – vegetable mix,
12 percent – pickled vegetables.

Source: Ministry of Agriculture

Chart 10: Domestic pickled vegetable production by
product group, Total, 2002

Chart 9: Domestic pickled fruit production by product
group, Total, 2002

Source: Ministry of Agriculture

• Import

Import of canned fruits and vegetables increase by 9
percent annually since 1999.

Chart 11:  Total Imports of pickled fruit and vegetables,
1998 & 2002

Source: Custom Statistic book
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Chart 12:  Structure of pickled fruit imports, 2002

Source: Custom statistic book

Chart 13:  Structure of pickled vegetables imports, 2002

Source: Custom statistic book

The most significant import volumes refer to canned
vegetables made without vinegar (canned green peas,
canned corn, olives, etc.)

Canned fruits and vegetable market may be divided
into canned fruits and canned vegetables in the
proportion of 63 percent to 37 percent.

Chart 14:  Structure of pickled vegetables imports by
country, 2002

Source: Custom statistic book

1.4. Seasonality

Seasonality of canned vegetables is almost the same
as the seasonality of vegetables, i.e. drop in summer,
as besides traditional decrease in sales during summer,
canned products have substitutes available in summer
– canned vegetables. Therefore, the demand goes
up in fall, reaching its peak early in spring, during the

fast period, what means reduction of vegetable
supplies and lack of canned fruits.

The demand on that kind of products depends on
holidays: at the pre-holiday period, the price for
canned vegetables automatically goes up by 3-5
percent, especially at markets.

Chart 15:  Seasonality of Pickled Product Prices on the
Russian Market

Source: expert estimations

1.5. Target customers

Currently the consumption of canned food totals in
Russia 30-35 jars (12 kg) per a person annual with
the norm being 100 jars annually (40 kg).

Chart 16: Canned vegetable consumption, base pre
person/can, 1990-2001

Source: Ministry of Agriculture

The consumption volume of canned vegetables
assumes two components in Russia: canned
vegetables produced at plants (market of canned
products) and homemade canned food. The former
may be divided into two groups – domestic and
imported canned vegetables, and the latter has two
subgroups – legal and illegal import. When estimating
the canned vegetable consumption volume in Russia
it is necessary to take into account the current structure
and peculiarities of state product record.
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According to data from the Russian journal “Food
Market”, only 27 percent of families in Russia as a
whole consume canned fruits and vegetables in
manufacturing packaging. This indicator is much
higher in capitals: 35 percent in Saint Petersburg, 35.7
percent in Moscow. They mostly consume green peas
and corn.

Chart 17: Pickled vegetable consumption, share of total
family’s quantity.

Source: Food Market

The rates of consumption of canned vegetables and
fruits averages 2-3 times a month, with purchasing
expenditures totaling some $1.1. The main
consumers of canned fruits and vegetables are families
of average and higher than average income.
Bonduelle trademark wins the first place in terms of
popularity and the consumption level. Active
advertising and promotion ensured the leading
position. The second place belongs to Green Giant
trademark. The third place in Moscow and in Russian
as a whole goes to Golden Pheasant trademark, and
to Annabel trademark in Saint Petersburg.

2. Competitive environment

A large range of canned vegetables is presented
nowadays in Russian stores: green peas, corn, haricot
in the pod, white/red haricot in its own juice, haricot
in tomato juice, peas with carrot, olives, green olives,
pickled cucumbers, pickled tomatoes, tomatoes in
their own juice, made dishes, canned pepper, pickled
champignons, squash and eggplant caviar and other
canned vegetable products, produced in Hungary,
Italy, Moldova and Russia. But the most popular with
the customers’ products are such canned vegetables
as green peas and corn.

2.1. Products market shares

Chart 18:  Pickled products market shares, 2002

Source: Customs Statistic Book

The largest producers of canned vegetables in Russia
• Krymskiy cannery JSC
• Adygeiskiy cannery JSC
• Saranskiy cannery JSC
• Dinskoi cannery JSC
• Abinskiy cannery JSC
• Nartcalinskiy cannery JCS

The most well-known trade marks are Bonduelle,
Zeleniy Velikan, Csabai, Green Ray, Deko, Globus,
Gloster, Itlv, Zafer, Åêî, Vernet, Veres, Chumak, Zolotoi
Fazan, and Diadia Vania.

2.2. Competitive issues and threats (SWOT)

Table 3: Main Factors influenced Russian Market of
pickled Fruit & Vegetables
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3. DISTRIBUTION CHANNELS AND PRICING

3.1. Distribution Channels

Consumer frozen fruit and vegetables are sold
through all distribution channels: from street kiosk
and small traditional shops “near home” to
supermarkets, (modern distribution channels).  Retail
distribution channels in Russia have developed very
fast during last four years.  Russian local chains have
a significant position on the market, but during the
last year foreign chains have been expanding.  The
table below are presents the largest retail chains in
Moscow.

Table 4:  Main Retail Chains in Moscow

Source: market information

Many of these chains are present in St. Petersburg,
as well.  Some chains have started to expand to other
regions such as Kazañ, Riazañ, and Krasnodar.  To
other large international chains, Carrefour and Real
(Metro), have plans to begin opening supermarkets
in Russia in early 2004.

An important role is still played by small wholesale
networks, hypermarkets (Metro, Auchan), retail
networks (Ramstore, Perekriostok, Sedmoi Kontinent,
Piatorochka, etc.). Such hypermarkets as Metro,
Auchan have a well-developed purchasing scheme,
and strict delivery requirements, they even force
suppliers to use price discrimination. These companies
can do the purchasing either from wholesale
companies in Russia, and purchase products from the
producers on their own.
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Chart 19: Consumer product flow

For this kind of products wholesale companies are in the best position, possibly due to long term of storage.

Small wholesale and retail markets are still playing a great role in circulation of products; they remain to be
a favorite place for buying fruit and vegetable products, but as for canned fruits and vegetables selection of
market as a place for buying products is not as absolute as for canned vegetable products.

Supplier / Importer 

Distributor 

Small wholesalers Small wholesale markets Wholesaler 

Retail

15-40%

15-35%

20-30% 30-47%

3.2. Pricing

Table 5: Moscow fluctuation of prices for Canned Vegetable & Fruits from Exporter to Consumer, September 2003

Source: market information
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3.3. Size of orders

Maximum order for Moldovan exporters are five
trucks (20 tones each truck), in total 107 tones per
month. Minimum order is one truck per month.

3.4. Payment (Terms and Conditions)

With new /unknown partners exporters practice
advance payment – 100%. The payment policies with
long-term partners may vary depending on the
importer’s reliability. According export opinions with
long term partners the payment can be of 30%
prepayment and 70% after the goods are delivered
to the importer.

4. PRODUCT SPECIFICATION

4.1. Packaging and labeling

Canned vegetables usually are packed in glass jars of
0.62–0.90 liter. Glass jars must be labeled.

List of information that must be shown for processed
berries, fruits, vegetables and potatoes, including
canned products:

• name of the product,
• name and location of the producer,
• trade mark of the producer,
• net weight and volume of product,
• weight and share in weight of the main product,
• sort of product,
• ingredients,
• weight of the fruit and vegetable portion (for

nectars and beverages),
• food additives, flavorings, biologically active food

additives, ingredients for products with
untraditional composition, GMI

• food value (with indication of vitamins, ashes,
additives in products for special purposes),

• Indication on special means of processing raw
material, work in process or finished products,

• content of sweeteners for diet canned products,
• recommendation for preparation of food,
• date of production and packing,
• term of expiry,
• term of storage,
• designation of the standard or technical

prescriptions,
• information on certification.

Information must be presented in Russian language.

5. LOGISTICS

5.1. Transport, tariffs and duties

Import customs duty for any canned vegetables is
15% customs value of products, but not less than
0.075 EURO per 1 kg.

5.2. Storage

The two most important factors affecting the shelf
life of canned foods ( fruits, vegetables, etc.) are
temperature and humidity. Store canned goods at a
temperature between 50 degrees F and 70 degrees
F. At temperatures above 100 degrees F, thermo-philic
spores will germinate. This microbial growth can cause
reduced shelf life and reduced quality of the food.
Store canned goods in humidity between 50 to 60%.
Assuming proper storage conditions, acid canned
foods (fruits) will have a longer shelf life than non-
acid canned foods (vegetables) because of the
protective nature of the acid in the food itself.
Russian distributors and wholesalers usually rent
storage’s with big capacities from former big
production plants.

6. REGULATIONS

6.1. Customs procedures

Transport companies are clearing all customs, duties,
other costs (official permissions, declarations).
Moldovan exporter has to pay customs tax 0.15% of
the declared value of goods in Moldova, transport to
Moscow (the biggest Russian market) which consists
of 2000-2200$. Unofficial payment through Ukraine
borders which can vary from 50-100$.

The Russian importer is in charge of the payment of
the 20% VAT.

Table 6. List of the necessary documentation need for
export of canned products to Russia from Moldova:

Source: market information
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6.2. Products registration

Packaging must include name of the product in
Russian.  All products imported to Russia need to be
certified by the proper authorities (see above
certification).  There are few companies on the
market, which have Russian government
authorization to provide these certifications.

Table 7. Health and epidemic control institutes

Source: market information

 The exporting company must send samples of the
products to Russian laboratories.  If all results are
correct, the company receives a RosTest certificate.
The RosTest symbol appears on the consumer
packaging.  A Russian quality certificate is also included
with every truckload of product shipped to Russia.

7. OTHER MARKETS

This survey examined the situation on the Russian
canned market. Russia remains the traditional
exporting markets for fresh products from Moldova.
Besides this market there were some very insignificant
exports (occasional exports) to Romania, Estonia,
Germany and Czech Republic. These are mainly
export of canned eggplant, pickled cucumber and
tomatoes. These exports cannot be considered
important for Moldova as they are very unexpected
and occasional; ex. some of German importers agree
with Moldovan processing enterprises to a very specific
canned product (like small cucumber) to be bought.
As I mentioned before these are not permanent
clients.

8. RECOMMENDATIONS

8.1. Target market

Target market for Moldovan products is Russia, mainly
Moscow, St. Petersburg and Sverdlovsc. These are the
key wholesale distribution points for Russia.

8.2. Packaging

For canned products cardboard boxes are used.

9. ANNEXES

1. Brief study methodology and limitation
2. Russian standards for pickled fruits and

vegetables
3. Customs procedures & Products registration
4. Opinion polling of wholesaler companies’

managers (Canned Vegetable Market)
5. Individual Packing of Vegetables (“Bonduelle”,

“Veres”)
6. Product range for Canned Vegetables, wholesale

prices, $
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Annex 1 - Brief study methodology and
limitation

Objective: is to describe the general features of pickled
fruits and vegetables in Russia. The production and
distribution of the horticultural products was
considered.

The study seeks to supply relevant information on a
large spectrum of problems relating to: the
production and distribution of pickled products,
market structure, consumption and specific features
of the products sold on the Russian market of pickled
fruits and vegetables.

Methodology: The study was based on investigations
and interviews, which foresaw the use of
questionnaires for two types of interviews:

• Business to business interviews
• Consumer interviews

The analysis is based on investigations and interviews
made at the following levels of the distribution system:
Russian producers, importers, wholesale distributors
and retailers.

The selection of interviewed operators was made on
the basis of the following criteria:
1) Local producers and importers - the variety and

volume of products sold on the market.
2) Wholesalers and retailers - by geographical area.

Stores located in the following regions were
visited XXX.

3) The market size and market description were
estimated from secondary data (GostKomStat,
Customs Department, Ministry of Agriculture,
Marketing Institutions, etc)



Annexes / Annex 10 501

Annex 2 - Russian standards for pickled fruits and vegetables
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Annex 3 - Customs procedures & Products
registration

STEP 1. A list of registration documents of the firm
as a participant in Foreign Economic Activity (FEA)
(Receiver)

(address of customs inspection: Íîâîðÿçàíñêàÿ óë.
2/7 (Novoryazanskaya str., 2/7), now temporarily –
customs registration by legal address of the company)

1. Letter of attorney (on a letter-head paper) for
the representative of the FEA participant in 2
copies and a photocopy of the passport,

2. A copy of the Statute certified by the notary
(including amendments to it with certificates of
registration at the Registration Chamber, and a
protocol of the general meeting or decision).

/Pay attention to the fact of denomination in 1998/

3. A copy of the Articles of Association certified by
the notary (including amendments to it with
certificates of registration at the Registration
Chamber) of a copy of the Decision on formation,
authenticated with the stamp of the organization.

/Show data of the founders of the organization if:
- physical entity – photocopies of passports,

authenticated with stamp of the
organization;

- legal entity – ÎÊÏÎ code and ÈÍÍ;
- foreign entity – address;/

4. Certificate of state registration (copy, certified by
the notary).

5. A certificate from State Committee for Standards
(Goskomstat) of Russia (not older than 6 months,
copy, certified by the notary) for commercial
organizations must contain ÏÁÎÞË – ÎÊÎÍÕ
72200, for state organizations – ÎÊÎÍÕ 72100.

6. Certificate of registration of the subject of law
in MHC of Russia (copy, certified by the notary).

/Indicate separately information about customs
inspection: index, legal address, telephone (for
Moscow region)./

7. Certificates from the bank (originals) of opening
an account (in foreign currency, rubles, etc.) not
older than one month, containing the following
information:
- name of the bank, legal address of the bank;
- ÎÊÏÎ code of the bank;
- bank’s ÈÍÍ, bank’s ÁÈÊ, corresponding

account of the bank.

8. Passport copies of the director general and chief
accountant (authenticated with the stamp of the
organization and signed by the director general)

9. Order of appointment of Director General and
Chief Accountant, if director general is a foreign
citizen, it is required to obtain confirmation of
right to work in Russia from the migration service
of Moscow, or residence permit. (in absence of
visa of residence obtain temporary registration).

10. Copy of the foreign trade contract (each page
must be authenticated with the stamp of the
organization and signed by the director general)
+ contract passport + specification, authenticated
with the stamp of the organization and signed
by the director general.

11. List of documents.

STEP 2. List of documents required to start FEA.
(Receiver)

1. Agreement with TSW (temporary storage
warehouse) (Annex 6).

2. A copy of TSW license with original stamp of the
warehouse.

STEP 3. Inform the carrier of location of TSW (Receiver)

STEP 4. List of documents, required for customs
clearance procedures of products imported to Russian
Federation:

1. Contract, (original + copy with the stamp of the
receiving firm).

/Pay attention to a contract clause on rating of
products/

2. Documents that accompany products (railroad
bill, air bill, CMR, ÌÄÏ book (TIR-carnet), bill of
lading, ÄÊÄ).

3. Invoice.
4. Passport of import contract, completed

beforehand by the receiver of products in an
authorized bank.

5. Packing sheet, specifications (annex to the
contract).

6. Certificate of product origin from the supplier
of products (general form, ÑÒ-1, form “À” from
trade and industrial chambers of the producer-
countries).

7. Hygiene certificate, issued by the State
Epidemiology Control agencies.

8. Certificate of conformance (safety) for products
which require confirmation of their safety.
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/Certificate of the certification association in Europe
DIN GOST TUV or certificate of conformance safety
“Rostest  RF”/

9. Veterinary or quarantine (phytosanitary)
certificate.

10. SCD (State Customs Declaration) with an
electronic copy.

11. ÄÒÑ (if customs value exceeds 5000 USD)
12. Agreement with TSW.
13. Copy of TSW license with the original stamp of

the warehouse.
14. Notification from TSW (for car motor transport)

upon arrival of transportation vehicle.
15. Short declaration (in warehouse) is made when

products stay in the temporary storage warehouse
over 3 hours.

16. Export declaration to confirm value of products.

/Copy of SCD (sender’s), authenticated with the
stamp of the customs inspector (from Moldova)/

17. Documents of payment of customs duties with a
note of receiving the funds in the customs
account.

• For products imported from CIS countries
(including Moldova) duty is not levied
(certificate of origin is required - ÑÒ-1),

• Customs duty = 0.15% of customs value of
products,

• VAT = 20% of customs value of products.
• Customs value of products = Price of

products + Transportation expenses to the
frontier with Russian Federation (DAF),

• Hygiene certificate.

«Ãîñýïèäåìíàäçîð ÐÔ»: Ãðàäñêèé ïåð., 4/9. Òåë.
(095) 287-3141.

• Certificate of conformance.

«Ðîñòåñò ÐÔ»: Íàõèìîâñêèé ïð-ëü, 31. Òåë. (095)
129-1911.

Annex 4 – Company Interviews

Opinion polling of wholesaler companies’  managers
(Canned Vegetable Market)

1) What is the current product range of your
company?

The product range of companies, selling canned
vegetables are very wide 200-400 positions. There
are pickled cucumber, tomato, vegetable mix, pea,
corn, canned squash, canned eggplants, different
salads, pickled pepper, pickles mushrooms, canned
fruits and others.

2) Have you got the Moldavian products into
your product range? Do you interested in it?

Lakonia specializes on Hungarian canned vegetables
and haven’t interest in other supplier products. Some
other companies have Moldavian Pickled cucumbers
and Pickled Vegetable Assortment:

Pickled cucumbers “Basarabia”, “Vamas-Belsug”,
720gr – 0.57$,

Pickled tomato and cucumber “Basarabia”, “Vamas-
Belsug”, 720gr – 0.561$.

The seller gives high mark to the quality of Moldavian
products, paying our attention that the sales of
Moldavian canned vegetables are rather high.

3) Customer preferences.  Which fruits or vege-
tables are interesting for business?

The most popular products are Pickled cucumbers and
Pickled tomato, Pickled Assortment, Canned
Eggplants, but there are a lot of suggestions from
the other suppliers on this Market. The Market is full
of products of good quality and good prices.

4) What is the seasonality of you business,
products sales?

The seasons of high sales of canned fruits are Winter
and Spring months. There are a lot of fresh fruits
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sold during Summer and Autumn seasons, moreover
Summer is the dead season for food products.  There
are no fresh fruits on Spring. Canned food is a very
popular food for ration of Russian people. Even
Summer months aren’t fully dead season for sales.

5) What are you requirements for new supplier?
Which points are more important?

• Distribution
• Prices
• Payment terms
• Customs’ preferences
• Packing, marking
• Other

The most important point for 100% of companies is
the high quality of products, then, there will be prices,
payment terms, and ability of periodical delivery of
products in time of order.

6) Which quality requirements should the
canned vegetables meet?

The main requirements are the GOST (Government
Standard) abidance, Quality Certificate and Safety
Certificate.

7) What is the price varying depending on
quality?

EXW Moldavian city or CIF Moscow delivery types are
both possible. For some companies more comfortable
to make payment through Russian banks. They
request payment delay form one week to one month.

8) Which packing requirements should the fruits
and vegetables meet?

Both wooden box and carton card is suitable as outer
box. Can pack is good for pea or fruits, for pickled
cucumber and tomato glass pot is more favorable, it
is more usual pack for clients, 720 gr. Is the usual
weight, label with information on Russian language.

9) What is the usual pack for Moldavian
products? Which pack do you recommend for
products?

Moldavian goods have the same glass pot for pickle
vegetables of standard weight, no need to change
anything.

10) Which marking requirements should the
fruits and vegetables meet? Which marking do
you recommend for products?

There should be marks on inner box and outer box
(weight, sort, size), pointing the trade company name
will be favorable.

11) Which requirements for your current
suppliers are satisfied and not satisfied?

All the requirements such as reliable partner, periodical
deliver, prices and payment terms are satisfied.

12) Which target prices are favorable for you?

13) What is the usual order size and period of
order placing?

Monthly, in the hot seasons, they can make the order
more quick, double monthly.

14) What is the specific of sale canned vege-
tables?

The main problem is careful storage and delivery to
the client. One of these companies has such service
as delivery the goods according to client’s request,
any place in Russia. The most popular pack for canned
vegetables is glass jars, so it is very easy to be destructed
especially during the long distance delivery.

15) Where are your main suppliers from?

Main suppliers of such companies are producers from
Hungarian, France, Poland, Russia, Moldova, and
Bulgaria. Hungary is the leader on the canned
vegetable market. Today a lot of Russian producers
became to this market. Moreover, most of the
suppliers make the investments into the Russian
factories for making the products with their brand.

16) What is your usual extra charge?

The extra charge depends on the place of the
company in the distribution chain. For companies
importing or wholesaling fresh vegetables and fruits
usual extra charge very from 7% to 15% depending
on the good and supplier. For retail shops and
supermarkets extra charge may vary from 25% to
40%. Supermarkets may set more than 50% of extra
charge.

17) What is you target customer?

Interviewed managers pointed out that their target
customers are wholesalers, small wholesalers, retail
net stores, retail shops, supermarkets, small retail sales
points and sometimes the customers are nursery
schools, cafes and other catering companies.
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18) Which trends of fresh fruit & vegetable
market can you point out?

All the experts point out the growth of Russian market
of canned vegetables and fruits,  but pay our
attention on the investments of huge canned
vegetable producer into Russian farms and factories,
it shows on the high potential of the market and
high competition.
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Annex 5 – Product Samples

Individual Packing of Vegetables
(“Bonduelle”, “Veres”)

«BONDUELLE»

Green pea
«Bonduelle» (glass)
530 gr.

Green pea «Bonduelle»
“Neshhjj” (glass)
660 gr.

Green pea
«Bonduelle» “Neshhjj”
200 gr.

Green pea
«Bonduelle» “Neshhjj”
400 gr.

Green pea
«Bonduelle» “Neshhjj”
800 gr.

Green pea with carrot
«Bonduelle»
530 gr.
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Green pea with carrot
«Bonduelle»
200 gr.

Green pea with carrot
«Bonduelle»
400 gr.

Corn sweet
«Bonduelle» (glass)
530 gr.

Corn sweet
«Bonduelle»
150 gr.

Corn sweet
«Bonduelle»
340 gr.

Pickled cucumbers (5-8 cm)
«Bonduelle» (glass)
560 gr.

Beet in sour-sweet souse
«Bonduelle»
400 gr.

Vegetable mix  Mexico
«Bonduelle»
420 gr.
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Vegetable mix “Maseduan”
«Bonduelle»
400 gr.

Vegetable mix “Sombrero”
«Bonduelle»
400 gr.

Vegetable mix “Hong-Kong”
«Bonduelle»
400 gr.

Vegetable mix  for rousing
“Chinese”
«Bonduelle»
400 gr.

Vegetable mix  for rousing
“Indonesian”
«Bonduelle»
400 gr.
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«VERES»

Eggplants “Veres” in hot
tomato souse

box: 6 pc.
Glass, 520 gr.

Kidney bean “Veres” with
mushroom

box: 6 pc.
Glass, 740 gr.

Canned squash “Veres”

box: 6 pc.
Glass, 520 gr.

Sweet pepper “Veres”

box: 6 pc.
Glass, 520 gr.

Peach stewed fruit
“Veres”

box: 6 pc.
Glass, 720 gr.

Pickled cucumber “Veres”

box: 6 pc.
Glass, 740 gr.
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Plum stewed fruit “Veres”

box: 6 pc.
Glass, 720 gr.

Plum stewed fruit
“Veres”

box: 6 pc.
Glass, 3000 gr.

Pickled tomato “Veres”

box: 6 pc.
Glass, 3000 gr.

Pickled sweet pepper
“Veres”

box: 6 pc.
Glass, 520 gr.
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Annex 6 - Product range for Canned Vegetables, wholesale prices, $



512 Annexes / Annex 10



Annexes / Annex 10 513



514 Annexes / Annex 10



Annexes / Annex 10 515



.




