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EXECUTIVE SUMMARY

1.0  The Current Status of the Oilseed Sector in Pakistan

Fakistan’s deficit of edible oil and livestock feed production is large and growing. The primary
raw material for locally produced edible oil is cottonsced, a by-product of Pakistan’s major
cotton textile industry. Given agronomic limits, only marginal increases in cotton production
are likely in the foreseeable future.

The cultivation of sunflower seed, some in rotation with cotton, was introduced in Pakistan about
a decade ago. For agronomic reasons, it is the only non-traditional oilsecd that has shown
significant promise for large scale commercial production.

The production of sunflower increased for several years, but has stagnated in recent years due
to the lack of private sector investment in niodern oilseed processing plants and non-traditional
oilseed crop production technologies and systems. These limitations have severcly constrained
local market demand for and, thus, the cultivation of sunflower seed.

This study concludes that the market demand for oilsced products and the technical constraints
that impede sunflower production constitute major investment and market development
opportunities in the farm input supply, oilsced processing, livestock feed sectors and commaodity
marketing sectors.

2.0 The Edible Ol Market

Pakistan now imports some one million tons of edible oil, of which 300,000 tons are costly, high
value soft oils. Edible oil imports overall are rising some 13% a year. Ghee consumption is
increasing at 5% per year, but demand for high value cooking oils, like sunflower and
cottonsced oil, is increasing at a rate of at least 15% per year. Locally produced high quality
cooking oil competes favorably with imported soya oil.

Given product and market diversification, cooking oil products do not compete with imported
palm oil based products like ghee in the market place. However, due to the limited volume of
non-traditional oilsced raw materials being produced in Pakistan, oilsced processing companies
are not able to meet the growing market demand for cooking oil. This study concludes that
current and projected demand for high value edible oils provides an immediate incentive to
establish large-scale oilseed processing plants linked to non-traditional oilseed farmers.



3.0 The Livestock Feed and Qilsced Meal Market

In Pakistan, the primary by-product of solvent oilsead processing is feed meal. In 1990,
Pakistan produced about 2.5 million tons of oilsced feed meal and cake, 2.3 million tons of
which was cottonseed meai/cake used primarily in our cattle colonics. Livestock production
other than poultry is increasing at an annual rate of about 5%, and an estimated 47 million units

were produced in 1690.

The current supply of feed to the poultry industry exceeds one million tons, much of it poor
quality due primarily to the lack of feed inputs and production of nutritionally balanced feed
products. No one knows what the effective demand for good quality poultry feed would be, if
it were avatlable.

Poultry production has increased an average of 12.5% per year since 1980, An estimated 180
million units of poultry were produced in 1990. Poultry production is conservatively estimated
to grow an average 10% per year through 1996. Due to the shortage of oilseed and other
protein meals produced in Pakistan, the poultry feed industry currently uses wheat and other
cereels as ineffective and, thus, costly substitutes for protein meal. With respect to imported
feed meal, mmports of soyabean meal were less than 40,000 tons for the two year period 1989
and 1990, and Pakistan produced less than 30,000 tons of sunflower and soyabean meal.

Given the growth of the poultry sector alone, the current and long term demand for oilseed
based protein meals, provides an excellent incentive to investors to cstablish operations in the
oilsced and livestock feed scctors.

4.0 The Parameters of the Model Oilseed Processing Company

The establishment of a0 500 Mt/day solvent extraction plant, complete with the ancillary
equipment required to produce basic and fully refined edible oil and high quality feed meal, is
assumed and analyzed in detail m o this study.  The plant would be located in the cotton and
sunflower belt near Multan, Province of Punjab, where ample irrigated land, power, water
transport and labor are available.

The total fixed and working capital investment required to establish the model company is
estimated at Rs. 430 million (US $18 million). At full production, the model plant would
process 154,000 tons of cottonseed and sunflower seed to produce 37,000 tons of high-value
cdible oil and 60,500 tons of high protein feed meal annually. The plant would operate 330 days
a year, processing cottonseed for 210 days and sunflower seed for 120 days.  Annual gross
revenue is projected to increase from Rs. 800 million (US $33 million) in year 3 to Rs. 2 billion
(US $ 83 miilion) in year 5.

For illustrative and foreign investment promotion purposes, the proposed capital structure for
the venture assumes that a financially solid foreign corporation undertakes the project. An
equity stake of 58 million provides 49 % of the initial capitalization, with local and foreign loans



providing the remaining $10 million or 51% of the capital required. The internal rate of return
is estimated at 31%. Investors can expect complete capital recovery by the end of year 4 of
operation, and tax free annual earnings of $22 million are projected by year 5.

5.0 Qilseed Production and Procurement

Raw materials to be processed by the model company include cottonseed and sunflower seed.
Cottonseed is readily available in the market froin cotton ginners. Increased farm production
focuses on sunflower production in the cotton belt in the spring and carly summer. Annual
cultivation of some 25,000 hectares of sunflower is projected to supply the model processing
plant.

Sunflower seed will be supplied by farmers under contract to the company. Hybrid seed and
other inputs, land preparation, harvesting and extension services will be provided to contract
growers by company production and procurement unit personnel. The cost of inputs will be
deducted from the gross proceeds payable to the farmers.  This direct support to company
contract growers would be established and tested the year preceding the start-up of the
processing plant.

The sunflower production implementation plan resolves farm production constraints, thereby
unleashing the latent farm potential to produce sunflower sced for the processing plant. With
an assured market and provision for appropriate agronomic technology at the farm level, 1zturns
to sunflower growers will substantially surpass those of lower yiclding and lower priced crop
alternatives.

The oilsced procurement system will include the assembly, cleaning, drying and storage of seed
in bulk form, rather than the traditional bagging and collection system now used in Pakistan.
This process will ensure efficient handling, preservation and storage of the large volume of
sunflower seed to be supplied during the 45-day sunflower harvesting period.

The main procurement and storage center will be located at the site of the processi'g plant. A
second procurement center will also be established in the sunflower growing arca. Company
supervised harvesting services and purchasing agents will be available at each procurement
center to assure the efficient harvest and collection of sunflower secd raw material.

6.0 The Potential Scope and Impact of Investments in the Gilseed Commodity System

Given current and projected domestic demand and price trends for high quality refined edible
oil and feed meal, as well as the potential to export these products, ACSCA analysts have
concluded that some 10 oilseed processing companies, of the scale proposed, could be viably
established in Pakistan in the medium term. Export market development is also a realistic
prospect. Pakistan’s gcographic location in South Asia offers edible oil and feed producers a
significant marketing opportunity in the rapidly expanding economies of South East Asia.

1



The establishment of 10 of these model companics would create a major new commodity syster
within the agricultural economy of Pakistan. Given current sunflower prices and yicelds teing
realized under adverse conditions on irrigated farms, the projected cultivation of 250,000
hectares of sunflower is an attainable farm production target. At this scale of sunflower
production, oilseed processors would be abie to prcduce some 200,000 tons of high value
sunflower oil and 220,000 tons of high quality sunflower meal annuaily for domestic and export

markets,

In addition to generating new investment of Rs. 4 3 billion (US $180 million) in modern oilseed
processing plants, the major incr2ase in oilsec.' production, processing and marketing would also
create significant new agribusiness investment and market development opportunities in farm
input supply, livestock feed and other processing agro-industry scctors.

Major investment in such agribusiness scctors wili significantly increase employment and income
in rural Pakistan. Increased income for the rural population would, in itself, significantly
increase domestic market demand for the expanding supply of agro-based products and services
resulting from the dynamic growth of the oilsced cominodity system.

iv
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NON-TRADITIONAL OILSEED PRODUCTION IN PAKISTAN

This component of the Oilseed Commodity System analysis focuses primarily on the
requirements to be met to significantly increase the production of non-traditional oilseeds in
Pakistan. For agronomic and raw materials supply reasons, sunflower is the crop targeted to
be the primary non-traditional raw material for processing.

Sunflower was introduced to Pakistan as a "non-traditional” oilseed crop over a decade ago. It
is suitable for cultivation in the majority of agro-ccological zones of Pakistan, and has proved
to be the most successful of the non-traditional oilsceds. However, its cultivaticn has not
expanded to the extent necessary to make an impact on Pakistan’s need to reduce its dependency
on imported cdible oil.

The main reasons for this stagnant growth are the lack of market infrastructure for sunflower
and appropriate technology along with the lack of necessary production inputs to grow
sunflower.  As a result, the total production of sunflower seed in Pakistan in the peak year of
1989 was only 54,000 tons.

In Pakistan, the marketability of commodities at the farm gate is often difficult, especially for
the small and medium farmers who constitute more than 60% of the producers in the farmed
arca of Pakistan (sce Annex A-1 - Utilization, Classification and Distribution of land in
Pakistan). Sunflower production has also been hampered by the traditional use of imported soya
and palm oil in locally manufactured cdible oil products.

The ACSCA analysis of the Oilsced Commodity System identifies the following major
constraints to increased sunflower production:

o Iack of marketing and production linkages between sunflower sced growers and
oilseed processing plants.

° Lack of appropriate land preparation, planting and harvesting technology at the
farm level.

) Lack of timely availability and use of appropriate farm inputs, such as hybrid
seed, fertilizer, and plant protection materials.

° Lack of technical know-how and extension services being provided to farmers by
input supply agro-industrics to maximize sunflower yields and provide the
incentive nceded by farmers to grow sunflower.
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While these are serious constraints at the farm level, they constitute major investment and
market development opportunities in the farm input supply and oilsecd processing sectors. This
analysis proposes pragmatic solutions to these constraints within the operational framework of

a large scale oilseed processing company.
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I. THE FORWARD LINKAGE

1. OILSEED PROCUREMENT PROGRAM

1.1 Role of the Procurement Division

Because sunflower cultivation is not expanding in the Pakistani traditional technical and
economic environment, the 500 mt/d oilseed processing plant described in section B of this
concepl paper cait not rely on the existing market to meet its annual sunflower seed requirement.
Therefore, the project plans to set up a procurement division which will play a major role in
fostering the developmient of sunflower production by establishing a forward linkage between
farm production and the solvent extraction plant.

When planning the procurement program, the procurement division will have to correct or
bypass the existing deficiencies in the system insofar as it affects the procurement necds of the
plant. Therefore a full-scale effort incorporating forward purchasing of contracts with farmers,
hvbrid sced and other farm input supply programs, assured availability of critical farm
machinery and extension services, will have to be put in place to assist in expanding sunflower
erowing in key areas, as has been already accomplished by the sugar industry in Pakistan.

The role of the procurement division is as follows:

- Purchase all the raw materials required by the processing plant with reference
to oilseeds.

- Operate and manage procurement centers for the duration of procurement of raw
materials (cottonsecd/sunflower secd).

- Effect and exccute all forward contract agreements of purchases and ensure timely
supply of production inputs as required for sunflower contract growers.

- Establish quality control standards for procurement at the farm/village level and
at the project procurement center.

- Develop the production potential of sunflower through a comprchensive extension
service to increase the number of contract growers and hectarage placed under the
sunflower crop, per village.

- Select, recruit and train oilsced workers at the village level for field procurement
operation and development of sunflower.
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- Provide all technical assistance to the growers to facilitate introduction and
transfer of modern technology for oilseed development.

- Introduce a bulk handling system for all sced intake.
The procurement division will operate through units called procurement centers.

An extension program described hueafter (Chapter 3), will run in support of the procurement
division.

1.2. The Procurement Center
The procurcment center has the following functions:

° Service a procurement zone, with a primary focus on the areas closest to it
within an approximate distance of 50km (this distance can vary with ease of
communications, aver ce production within sub-units of the zone, ectc.) within
which it has the capacity to handle a given number of villages for the supply of
sunflower sced.

o Serve as the base from which extension activities are provided to farmers within
the procurement zone.

® Purchase sunflower seed from contract growers in bulk, and re-ship to the plant
in bulk form.

The maximum number of villages that can be cfficiently handled from one procurement center
is about 80. This is dependent on the number of extension teams operating under a procurement
center jurisdiction. It is assumed that an initial 100 ha per village is planted with sunflower seed
in year 1, with this arca being increased annually by 10 ha. Therefore, the minimum number
of villages required to supply the exact volume of sunflower seed as per requirement of the
production program will be 164 in year 6 of plant operation (sec Chapter 3, Extension program
and Table A-2). This can be met with one procurement center at the plaat site (the 'plant
procurement center’) and one center in the field (the *field procurement center’).

In addition to sunflower sced, the plant procurement center also receives cottonseed. The field
procurement center would be located towards the northeast of Multan where sunflower is the
more prominent crop, just off a major local cross road for case of accessibility on 5 acres of
land.
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Ia this concept paper, two procurement centers, one at the plant and cne on the field, will be
installed to meet the total sunflower seed requirement of the plant. Jlowever, a third center
could be installed in the field, for instance in a southerly direction towards Rahimyar Khan: this
is a possibility that can be left open pending results of actual operation.

The equipment required for the procurement centers is described in part II.  For the fixed
investment costs of phases 1 and 2, see Table A-3. For the personnel requirements, salaries and
wages of the procurement centers, see part IIF and Table A-13.

1.3 Sunflower Seed Requirement, Procurement Period and Istimated Cost
Sce Table A-1: Annual and Daily Requirements and Costs of Raw Materials.

T'he annual requirement of sunflower sced ranges from 18,000 tons in the first year of opcration
to 54,000 tons in the sixth year.

The extent of area needed to grow the above quantitics along with constraints imposed by crop
rotation cycles dictate a considerable geographical spread in terms of procurement effort,
spanning the present wheat-cotton and wheat-rice zones. This would be accomplished by the

procurcment centers.

Procurement activities including forward contracting, production input supply and extension will
need to commence one year (hereafter called "year 0°) before the first ycar of operation of the
plant, to ensurc an adequate supply of sced in the first year of plant operation.

To meet the annual requirement of the production program (refer to section B, part I, chapter
4), daily quantitics ranging from 400 mt (ycar 1) to 665 mt (ycar 6) in a 45-day procurcment
schedule are needed. This is not only to cover the operation of the plant during this period, but
also to build up inventories for processing beyond the procurcment period. In the model built
for this concept paper, the procurement period for sunflower sced starts on May loth and ends
by June 29th.

For the purpose of the project, the total procurement of sunflower seed is derived from the
spring crop as at present, over 80% of the total sunflower sced producuon in the country is
derived from the spring harvest. The spring crop bears good yiclds and is adaptable in the
existent cropping pattern.

However, the agro-ccological conditions in Punjab allow the possibility of growing a winter
sunflower crop. The plantation dates are following the monsoon in August and the crop is ready
for harvest by carly November. The major constraints discouraging the winter sunflower are,
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poor marketability and inadequate seed storage facilitics, the latter causing heavy losses due to
high moisture percentage of the seed. With proper storage facilities, this problem can be
circumvented and with an assured marketing channel, the winter crop can be developed. The
project extension staff could certainly encourage this potential to the point where it will be
possible for the plant to operate two sunflower crushing periods, thercby maximizing its revenue.

The cost estimate (Rs.6,000, see Table A-1) for suntlower sced delivered at the plant is based
on average 1990 data. Transportation charges are estimated to about Rs.200 per ton (sce part
I, Bulk handling system, phase-I11).

1.4 Oilsecd Handling and Storage System

The major constraint of purchasing 400 to 665 mt/day is related to the physical handling/storage
of this daily volume. Traditional handling of raw material is done in 50-100 kg jute bags which
are manually loaded and unloaded cither from transport vehicles or into storage bins. This is
a cumbersome, time consuming and cxpensive exercise, giving rise to all manners of risk of
damages for all concerned.

The required tonnages dictate that procurement will have to take place over large areas and that
bulk handling will become necessary as the raw materials are to be moved expeditiously.

Therefore, the procurement division faces a major chatlenge of purchasing, handling and
transporting large volumes of oilseeds, particularly sunflower sced, never before attempted in

Pakistan.

In this respect, a new technology for bulk handling will be introduced and adapted to local
conditions under the procurement strategy outlined in this concept. The bulk handling system
includes four phases :

° Phase 1 - Introduction of a bulk handling system at the farm/viiage level, and
transportation of the sunflower sced to the nearest procurcment center.

° Phase II - Introduction of bulk handling technology at the procurement center.

o Phasc 111 - Transportation of daily volumes of seed in bulk from the procurement
center (suntlower sced) or from ginning factories (cottonseed) to the plant.

® Phase IV - Reception, cleaning and final bulk storage of the raw materials.
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A detailed description of the oilseed handling and storage system is found in part 1, along with
a list of equipment required and fixed costs (sce Table A-3).

1.5  Cottonseed Requirement, Procurement Period and Estimated Cost
Sce Table A-1: Annual and Daily Requircments and Costs of Raw Materials.

The annual requirement of cottonseed for the SO0 mt/d plant ranges from 78,750 mt (year 1) up
to 104,500 mt (peak production for cottonseed oil is year 5) with a daily purchase ranging from
525 mt per day (year 1), to 697 mt per day (year 5) in a 150-day procurement schedule.
Cottonseed is available only during 150 days (from carly November to the end of March) and
inventorics must be built up for processing beyond the procurement period (see Production
program, scction B, part I, chapter 4).

The price per ton of cottonseed is quoted on the stock exchange. The price varies seasonally
from Rs. 2,250 per mt to Rs. 3,875 per mt. The cost estimate (Rs.2,750, see Table A-1) for
cottonsced delivered at the plant is based on average 1990-1991 prices. Transportation charges
for the cottonseed are estimated to Rs.150 per ton (sce Part II, Bulk Handling System, phase-

11).

Cottonseed is utilized as a major raw material input in the first six years of operation. This is
mainly due to the abundant availability of cottonseed as a by-product of the textile industry. It
is by no means considered a high value oil sced due to the low percentage of edible oil content
present in the seed (17% versus 37% for sunflower seed).

Note : In this concept paper, the production program is based on an average cotton oil content
of 17% that can be obtained from seeds procured from November to April. However, the best
quality seeds are available from November to January and a higher oil content (superior to 17%)
can be expected from raw materials procured during these three months.

1.6 Procurcment System for Cottonyeed

Cottonseed is a by-product of the cotton staple/textile industry. It is normally supplied/distributed
through arthis (brokers) from the cotton ginning factories to the prospective buyer.

Out of 9 million bales of cotton produced annually in Pakistan, the ginning factories are able to
process approximately 3.2 million tons of cottonseed. Setting aside the requirement for certified
sced for germination, there are more than 2.5 million tons of cottonsced available as potential
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raw material for the edible oil industrial sector.

The available production of the ginning factories in Punjab is sufficient for the annual
requirement of the Oilseed Commodity System Project, which is less than 5% of the total annual
production of cottonseed available for purchase from the open market.

Cotton ginning factories located ncar Multan Division can readily supply a sufficient quantity
of cottonsced since there is an existing and established network of supply to fulfill the

requircment of the plant.

The point of intercst is that because the ginning factories are at close proximity to the proposed
site of the processing plant, it will be possible to initiate bulk handling of the cottonseed directly
from the ginning factories to the procurement and storage facilities located at the plant site (refer
to part II for a description of the oilsced handling and storage system). The procurement center
located at the plant site will be responsible for the purchase and the delivery . cottonseed.
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2. PRODUCTION INPUT SUPPLY STRATEGY AND FORWARD CONTRACT

2.1 Role of the Project

A major problem faced by all farmers in Pakistan is the non-availability of farm inputs when
required. This alone causes tremendous hinderance for the farming community, to achieve the
full production potential of any crop. Once crop yiclds are diminished, so are the hopes of the
farmers to overcome the rising costs of production, resulting in poor margin from the revenues
derived from the crop.

The following prevalent conditions are a constraint to future growth and development:

° Lack of quality hybrid seed adapted to local conditions,

e Lack of proper implements and farm mechanization for seed bed preparation and
harvesting,

o Non available credit from banks for production inputs since sunflower/N.T.O are

not classificd as cash crops,
° Lack of availability of production inputs (sced, fertilizer, nesticide etc.),

® Lack of technical knowledge for optimum utilization of production inputs for
maximum yicld/ha,

e Insufficient irrigation water available due to insufficient distribution,
° Lack of markets and marketing infrastructure available.

To overcome the prevalent constraints of production input supply and to achieve the desired
objectives of the production program, the procurement division will effect forward contracts with
private growers. The procurement division will organize the supply of input and technical
assistance required for efficient and economically viable sunflower production at the farm level.
The cost of the inputs would be deducted from the sale income payable to the farmer.

‘The forward contract would serve as a reciprocal arrangement whereby the farmers are ensured
a guaranteed market and market price and the project is assured a regular supply of raw material
for the processing plant.

The project will recruit, train and employ a team of professional personnel to faunch a
comprehensive oilseed cultivation program. The primary task of an extension tcam will be to
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identify potential growers and to cncourage them to produce sunflower on contrrst for the
project (sce Chapter 3).

2.2 Registered Grower Contract

The project will enable contract growers to receive essentially needed production inputs to
achieve optimum yields of sunflower, such as hybrid sunflower seed, fertilizer, plant protection
chemicals (pesticides, weedicides), farm implements & harvester on a rental/lease basis,
technical assistance & extension, at the appropriate time following their contractual agreement
to produce sunflower exclusively for sale to the project.

The value of the inputs required and utilized by cach contract grower would be capitalized in
the form of a short term loan extending over the growing period of the sunflower crop.

The terms and conditions of the proposed contract follow:

FARMER CONTRACT AS REGISTERED GROWER

I'his agreement reached today dated ----- 19--, between Mr.------=-mmmmeen ) e — ,
N.I.D.#--------=- resident of -------v-e-ma- , Tchsil ------e-m--- District ,
heretofore named Registered Grower (R.G. # -------- )s

and
the Integrated Commodity System Project, with the registered office at --------- address-------==nmn=n=

, heretofore named the Procurement Division (P.D.).

TERMS & CONDITIONS

1. The R.G. should be a bonafide farmer actively involved in crop production as a means
of livelihood.

10
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2. The Registered Grower (R.G.) agrees to grow and produce sunflower sced on contract
at his premises on the acreage specified herein in clause 2A, and the Procurement
Division (P.D.) agrees to buy the total production of sunflower supplied by the
Registered Grower (R.G.), thereby guarantecing a market and minimum market price,
provided all the stipulated conditions listed below are fulfilled.

2A. The R.G. hercby declares -------- , the hectarage/acreage of land owned or
operated by him for the 19-- Kharif/Rabi scason to be placed under production
of sunflower, to be exclusively grown for the P.D..

KB The R.G. is bound by this agreement to sell his total crop production of sunflower to the
P.D..
4, The P.D. agrees to provide the production inputs so as to cnable the R.G. to complete

the crop production requircments for sunflower. The P.D., upon receiving the written
request along with a signed copy of this contract will issuc an approval for the timely
supply of the production inputs detailed below in Clause 5.

5. The P.D. hereby extends a short term loan to the R.G. in the form of the following
production inputs quantificd below to assist the grower in producing high yielding
varicties of sunflower:

1. Seed
Type ---: ---kg/ha @ Rs.---/kg

ii. Fertilizer
DAP : ---kg/ha or SSP: ---kg/ha @ Rs.---/kg
Urea: ---kg/ha or AS/CAN: ---kg/ha @ Rs.---/kg
SOP : ---kg/ha @ Rs.---/kg

iii. Pesticide/Weedicide
Type ---1 ---l/ha @ Rs.---/kg
---1 ---l/ha @ Rs.---/kg
-1 -—l/ha @ Rs.---/kg

iv. Mechanization
Implement reatal @ Rs.---/h, hours © ---

Combine Harvester @ Rs. —--/ha acrcagu o

v. Technical Assistance
--- Man Hrs @ Rs.---/Man Hrs

11
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16.

The R.G. will be responsible for the correct application and use of the farm inputs
defined in clause S for the purpose of sunflower crop production as per recommendatiois
of the P.D..

The R.G. will be responsible for sunflower crop management, in accordance with the
recommendations of the P.D. fcr optimum production.

The R.G. is responsible for the timely harvest and delivery of sunflower sced to the
nearest procurement center representative indicated hereunder: Mr. ------ , resident of------

Dried and clean sunflower sced must be delivered by the R.G and must pass all quality
standards specified by the P.D. and as laid down hercunder:

Moisture content below 10 %
Forcign matter content below 2 %
Damaged seed content below 2 %

If the quality specifications for sunflower sced in Clause 9 are not adhered to by the

'R.G., the P.D. rescrves the right to reject any part of the consignment delivered, or to

revise the price guaranteed in clause 13 according to a quality chart proposed by the P.D.
and on which both partics will agree before signing this agreement.

The value of production inputs stipulated in clause 5 shall be treated as an interest free
loan to the R.G. till the date of sale to the P.D., following which the P.D. shall deduct
the value of the loan from the amount payable as per quantity supplied.

The P.D. is bound by this agrcement to buy the total crop production of sunflower
offered for sale by the R.G. to the P.D., provided the sunflower sced meets the quality
standards stipulated by the P.D. in (lausu .

The minimum market price guaranteed to the R.G. by the P.D. will be Rs. /mt,

The R.G. will be entitled to reccive payment for the quantity of sunflower seed
approved for supply less the deduction for the value of production inpults.

The P.D. on receipt of sunflower sced supplied by the R.G., shall make a payment vide
cash cheque payable within 15 days of the date.

In case a difference arises between the R.G. and the P.D. the Chicf Executive of the

12
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.., Mr. , will serve as a sole arbitrator and his decision will be
binding on all partics concerned.

17. In case of crop damage or failure, the R.G. will be responsible to cover the total value
of production inputs to be repaid within 6 moaths from the date of expiration of this
contract.

18, To cover crop damage and fuailure, the P.D. proposes to driw up a crop insurance at the
time of agreement amounting to 3% of the total value of production inputs payable by
R.CG.

19. All the terms and conditions stipulated in this contract must he fulfilled within 120 days
from this day of ------ to this day----19--, following which this contract agreement will
stand concluded.

200 This agreement is heretofore signed and acknowledged by both paitics listed below with
intent to uphold all the terms and conditions mentioned above,

SIGNLED, SEALED, AND ACKNOWLEDGED WITH ATTESTLED SIGNATURES OF BOTH
PARTIES AND WITNESSES TO THE AFOREMENTIONED AGREEMENT.

Comment:
Clause 9: Quality standards selected in this contract are indicative moisture, foreign matter and
damaged seed percentages recomniended by companies like Pioneer or GCP. One of the main

challenges of the extension teams will be to make the farmer field dry the sunflower seed before
delivery and adhere to the quality standards.

{Clruse 8: The farmer will deliver the sunflower seed to a procurement center representative
at the village Tevel known hereafter as the Village Oilseed Worker (see chapter 2.5).

Clause 10: A quality chart defining the price of the sunflower seed according to its quality must
be designed by the procurcment division and signed by both partics.
2.2 Projected Sunflower Yields

Sunflower yields have shown considerable variation even under relatively controlled field
conditions, ranging from 1.1 mt/ha to 2.6 mt/ha (Ref: CIMMY'T Farm Surveys).

13
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The targeted yields for the project have been estimated at 1.6 ton/ha for year 0 gradually
increasing to 2.2 ton/ha in the 6th year (see table A-2).

It can safely be presumed that with the availability of nccessary technical and production inputs,
along with the intensive agro-cropping practices followed by farmers in the Punjab, the average
yields per hectare can be casily achicved if not exceed the highest yiclds of 2.2 metric tons/ha
to 2.6 metric tons/ha (derived from the CIMMYT seed trials in 1989).

I the yields actually derived in the production zone meet or exceed the CIMMYT trial
achicvements of 2.2 to 2.6 mt/ha then the annual hectarage reguired would be reduced
considerably along with the cost and time taken to achicve the desired results.

In this case one option would then be to reduce all operating  and production input costs for
suntlower development by reducing the targeted hectarage. The second option would be to
maintain the development program and achicve the targeted hectarage by supplying the required
production inputs to the contract growers thereby increasing the yearly production and intake
tonnage of sunflower seed. The production program could be modified accordingly and the plant
could process a higher quantity of sunflower sced. ‘This second option would greatly enhance
the economic viability of the Integrated Commodity System gaining maximuni returns from the
suntlower, which efficiently produces a higher quality marketable oil compared to cottonseed.

Note: it is assumed that the total quantity of sced derived from the targeted yields (Table A-2)
meet the exact requirement of the production program. It is assumed that losses encountered
during handling and transportation of seeds do not have a significant impact on the production
program.

2.4. Supply of Production Inputs

The annual quantity and quality specifications of the production inputs to he delivered by the
procurement division to the farmers so as to help them to achieve the projected yields are
defined in part II (Tables A-6 to A-11). ‘T'he farm implements required for sunflower cultivation
arc also described in part II.

Supply of production inputs for growing sunflower with a targeted yield of 1.6 ton/ha will start
one year before the processing plant comes into production to try the procurement system (yecar
0). The sunflower sced will be sold on the open market.

14
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2.5  Village Oilseed Worker: VOW for Distribution of Production Inputs

The supply of production inputs to the farmer growers at the village level can be made possible
by utilizing services of a self employed village worker who would serve as a intermediary
between the production input supply program and the farmers. The village oilseed worker
"VOW'’ following recruitment/selection would have to undergo a comprehensive training
program so as to learn the correct application and utility of the specified production inputs
required, to get optimum yields for sunflower as characterized practically by the farmers’
demonstration plots. In this way he receives theoretical as well as practical training for
production of sunflower seed. The viilage worker could earn remuneration for his services
through a commission built into the cost price of each production input.

The primary role of the VOW is to act as a village intermediary for the supply of production
inputs and the purchase of sunflower seed produced by the contract growers. The VOW must
introduce the utility of the specified production inputs to the individual farmers. Following
which, the VOW must encourage the correct application of these inputs by the contract growers
to gain maximum yields per hectare. Due to the fact that the village VOW worker will be a
resident of the community and derives part of his livelihood from the sale/supply of the
production inputs, he will be far more effective then a salaried salesman. The VOW wili be
achievement-oriented because by expanding his supply network, his margin derived from
commissions will progressively increase his total revenue:

Production inputs: Commission per Unit
Hybrid sunflower sced Rs. 5/kg
Fertilizer Rs. 1/bag
Pesticide or weedicide Rs. 4/liter

15
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3. EXTENSION AND DEVELOPMENT PROGRAM FOR SUNFLOWER

3.1 Stralegy

The extension and development program will run in support of the procurement program and
it will:

o Provide technical advice to farmers re: crop inputs, land  preparation and deep
lillage operations, crop management, pest control, harvesting and post harvesting
handhng, ticld drying and seed storage.

© Supervise at least one acre per plot per village with optimun input application to
serve as a demonstration for suntiower production,

© Carry out farmer training programs for scelected farmers in activities enumerated
above.  The possibility of extending farmer training at government, adaptive
research Bums aned institutes must be eaplored.

© Liaise with agricultural machinery, harvesting, seed and  pesticide companies,
Department of Agriculture extension  personnel, sced research institutions,
adaptive rescarch  farms and other concerned bodies with a view to extending
the application of research to contract growers effectively.,

In addition to the personnel required for the procurement operation, the project proposes 1o
recruit and train extension staff for a comprehensive extension service which operates from the
two procdrement cenlers.

There will be two extension teams per procurement center, cach of which will consist of the
following personnel possessing a rural background:

Extension Agronomist Ag. Economist/Agronomist 2
Fixtension Assistant Agri.Graduate 2
Purchase Officer Commerce Graduate 2

The four teams will be supervised by the Development Manager who is the administrative head
of the procurement division.  Each team will be assisted at the village level by the resident
Villagee Oilseed Worker (VOW).

Ixtension staff will be highly mobile and will be expected to visit contract farmers according
to a prepared schedule.

16
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3.2. Pre-operational Phase and Training of the Extension Personnel

To ensure production and supply of sunflower before the processing plant comes into production,
the Extension & Development service of the project must begin its activities at least 12 months
prior to the plant production (year 0).

This initial pre-opcrational period will be used for building up confidence and creating awareness
amongst the farming community towards the production of sunflower.

In year O, two extension teams will be recruited and trained to provide technical assistance
based at each procurement center. Their first task will be to identify and select areas of
operation where sunflower can be included in the cropping pattern. The training will be carried
out with the help of experts under a technical assistance program.

Since the procurement division is attempting to introduce new initiatives, it will be necessary to
acquire the technology by employing the services of foreign experts well versed in their technical
disciplines. It is also more economical and useful to have the expert operating under a Pakistani
environment while training several co-workers.

‘The description and cost of the extension personnel and technical assistance required for this pre-
opcrational phase is found in part 11l and Table A-13.

3.3 Adaptive Rescarch

The procurement division must launch an adaptive research program for appropriate transfer of
technology for optimum utilization of production inputs and introduction of hybrid seed varieties
suitable under local conditions. All research should be carried out at farmer fields or
demonstration plots for cconomic reasons. Sccondly, the farmer confidence and acceptability is
also greater for himself as well.

Each team will be equipped with a tractor and implements recommended for the sunflower crop,

so as to carry out the demonstrations and train farmers. Cost and specifications for the
equipment nceded for extension purposes are found in part I of this report (see also Table A-3).

3.4 Identification and Selection of Areas of Operation

The location of the processing plant has been selected to in the proximity of Multan, specifically
on the Multan-Kabirwala main road. This sitc was selected because it is in the heart of the
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cotton production zone with existing cropping patterns of sunflower on its north-eastern flank.
This site is most suitable for acquiring both cottonsced and sunflower seed, with the existing
availability of large tracts of land lying fallow after cotton. It is anticipated that gradually
farmers can be expected to plant sunflower on this available resource, making full utilization of
their production potential.

Sunflower is currently being grown extensively in the Okara, Depalpur, Chichawatni and
Sahiwal arca. The available soil conditions, environment and agrarian system is highly suitable
for sunflower production. However, due to lack of marketing channels and infrastructure, the
growth potential of suntlower has not been cufficiently exploited. This area alone could meet
the raw matcrial requirements for several oilseed processing plants.

The Multan Division also has sizeable potential of arable land lying fallow. However,
deficiency in irrigation water for spring sunflower crop creates a limitation for extensive
cropping.  The short period following the sunflower harvest, to plant cotton is another
constraint. - Morcover, cotton farmers are apprehensive to plant sunflower in their traditional
crop rotation pattern fearing the transfer effect of stem-rot and subsequent lower yields for their
cotton crop.

However, the extensive hectarage is substantive enough to constitute a resource potential for
expansion of oilseed productior.. In short, the plains of south central Punjab form a natural
production zone for sunflower in the Rabi and Kharif scasons. The most suitable area of
operation for procurement could be a site near Mian Channu. This site is favorably located for
accessibility to both cottonseed as well as sunflower seed. Multan and Mian Channu would
serve as suitable locations for the establishment of two procurement centers respectively.

3.5 Selection of Villages and Identification of Potential Growers

Sce Table A-2: Projected Yiclds and Number of Villages Required as per Requirements of the
Procurement and Extension Programs.

Based on the production program, the project will require by year 6, a minimum of 164 villages
to be encompassed under the procurement program. Each village should initially (year 1)
allocate a minimum crop production area of 100 hectares, annually increased to the target of 150

hectares per village by year 6.
The targeted hectarage under sunflower crop per village is an average estimate based on

combined data related to the available cultivable land and the existing cropping pattern in the
villages of the areas hercabove identified.
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The initial task of the extension team will be to identify and select suitable villages, with a
favorable response from potential growers to crop sunflower. This criteria for selection of
villages and potential growers, would be essential to determine the future success of the oilseed
development program, whereby every selected village and contract grower would serve as a
demonstration for others to follow the success of the initiative.

3.6 Recruitment and Selection of Village Oilsced Workers

In support of the development initiative, it is necessary to establish a close working relationship
and link with the grower. This can be achieved by employing the services of a Village Oilseed
Worker (VOW) who will act in support of the procurement and extension staff.

The role of the VOW will be as follows:

The VOW will be self-employed, receiving remuneration  through a commission
payable for the scrvices he renders (see Part I, Chapter 2, hereabove).

The VOW would serve as a resident representative of the project, providing
essentially needed production inputs for sale to the contract growers.

At the time of procurement, the VOW would provide the  service as a village
collection station operator for oilseed on behalf of the project (see Chapter 2, the
Grower Contract).

The VOW would facilitate the procurement system by receiving and handling the
seed, and be responsible for transporting the oilsced in bulk to the nearest

procurcment center,

The VOW procurement center would also serve as the first quality control check
point to ensure that the quality standard for moisture, foreign matters and
damaged secds are adhered to.

3.7 Initiation of a Development Program

The development program to be launched by the extension teams is to be carried out in three
phases consisting of:

- Awareness
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- Acceptance
- Implementation

The Development program has an annual time constraint limited to approximately 28
weeks. This time frame is based on the following:

a. Available free time during the calendar cropping year to receive and respond to
new ideas: 6 to 8 weeks,

b. Available time to plan the next cropping calendar: 4 lo 8 weeks.

c. Available time for implementation after receipt of income from sales of previous

crop: 4 to 8 weeks.

During these 28 weeks, farmers are available to receive and respond to external stimuli.
The remaining time, the farming communities are involved in their traditional obligations and

routine chores.
Awarcness: 6-8 weeks. Available Free time during calendar cropping.

Each extension team can only utilize this period to introduce new ideas and expect the
farmers to respond favorably. Rural communities in the Punjab generally need a gestation period
of approximately 6 weekly visits to receive and digest the awareness program.

Acceptance: 4-8 weeks. Available time to plan next cropping calendar
following plantation.

Following which, one can expect to begin the cumbersome phase of acceptance. This is
based on experiences derived from rural development projects dealing with rural communities
in central Punjab. The acceptance phase may last from 2 weeks to 12 wecks, depending on the
economic profile of that community. Financially strong communities have a raised acceptability.

Implementation: 4-8 weeks. Time immediately following receipt of income from
sale of crop.

The extension initiative is exclusively launched through two extension teams operating
at each procurement cenlcr.

Based on the time constraint of 28 weeks available for development activities, it is not
logistically possible to develop more than 20 villages per year per team. Therefore, year 0
beginning with a total of 41 villages and one team per center, the number of villages is increased
according to the requirements of the procurement program (see Table A-2). The second
extension team begins its assignment in year 1, it is also used for the monitoring evaluation and
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procurement operation started by the spearhead extension team. A total of four teams (two per
center) should be operational in year 1.
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II. TECHNICAL REQUIREMENTS

1. EQUIPMENT REQUIREMENT QF THE PROCUREMENT DIVISION

Sec Table A-3 : Fixed Investment Cost for Phase 1 and Phase 2.

1.1 Oilseed Bulk Handling and Storage System

Phase-I:  Introduction of a bulk handling system at the farm/village level and
transportation of sunflower seed to the nearest procurement center.

The VOW can receive the sunflower seed in bulk from each farmer and, with the use of grain
conveyers, load the sced on box bedded tractor trollics readily available in the rural arcas.

The grain conveyers which have been introduced by Hutchinson through the "Kansas State Grain
Handling Project’ are portable and tractor-driven and can transfer sced at the rate of 40-60 tons
per hour (see Annex A-2). Where mechanical combine harvesters are used, tractor driven grain
conveyers could easily be used in the farmer fields. This equipment will be purchased by the
procurement division and can be moved from one village to another.

Each village will annually produce between 170 tons (year 1 = 100 ha per village x 1.7 t/ha)
and 330 tons (year 6 = 150 ha per village x 2.2 t/ha) of sunflower seed (sce Table A-2). The
transportation of the bulk seed to the nearest procurement center will be the responsibility of the
VOW who can be remunerated for the service rendered by a commission based on the volume
delivered. A proposed commission is Rs.50/ton. This commission is included in the cost
structure of sunflower sced (sce Table A-1).

Phase-II: Introduction of bulk handling technology at the procurement center

It is anticipated that daily quantitics ranging from 200 to 600 mt of seeds (sce Table A-4) will
need to be received, handled, aerated and re-shipped from the field procurement center to the

main processing plant.

To begin with, all tractor trollies/trucks loaded with bulk sced would be unloaded at the
reception area using a hydraulic lift truck/trolley dumper. Following the bulk reception, grain
conveyers with a capacity of 100 tons/h would be used along with aspirators, for the purpose
of continuous cleaning and loading into storage silos (see Annexes A-2, A-3, A-4 and A-5). The
designed capacity at the procurement center for seed storage is approximately 200 tons/Thermo-
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Flex silo (see phase-1V hereafter for a descripion of the Thermo-Flex storage system), with a
holding capacity of approximately 200 to 400 mt/day. Even though the storage holding capacity
is low, the objective here is to transport sunflower seed as carly as possible to the processing
plant storage, for final clcaning and storage. ‘This entails a high loading and unloading capacity
for the grain handling equipment. A point of note when selecting such equipment is to ensure
that friction and drag will not cause sced temperature to rapidly rise creating hot spots which
are highly combustible. For this purpose, low-friction grain conveyers must be selected. All
seed silos’ have built-in aeration systems to safeguard against inflammability.

The procurement area is located in South Central Punjab where the environmental temperatures
are extremely high (in excess of 45" celsius) with excessively low humidity levels during the
months of May and June, the period for sunflower seed procurement. The sced moisture levels
are below 13%, and till such time, as spring sunflower procurement is the main scason of
supply, no drying facilities are necessary at the procurement center (see Annex A-8).

Except from a truck dumper and 100 ton conveyor that can also be used in the villages with a
40 ton conveyor, no such facility as described hereabove will be available at the plant
procurement center where the seed, delivered by the VOWs will be unloaded, cleaned by the
machines, installed at the plant for this purpose and directly lifted into big silos for final storage.
(There are no phases I and I for the sunflower seed delivered at the plant procurement center).

Phase-III: Transportation of daily volumes of seed in bulk from the field procurement
center (sunflower seed) or from ginning factories (cottonseed) to the plant.

As mentioned in the first part of this section (chapter 1, Procurement program), daily tonnages
of cottonseed ranging from 525 to 697 tons (see Table A-4) will have to be shipped from ginning
factories to the plant during a 150-day procurement period.  Similarly, daily quantities of
sunflower seed ranging from 200 tons up to 584 tons will be transferred from the field
procurcment center to the main site of the plant during a 45-day procurcment period.

For bulk transportation, 20 ton-trucks (NLC type) will be used on a rental basis. Assuming that
a maximum of five hours are required for a return trip between the procurement center or the
ginning factory and the plant site, including loading and unloading, the same truck can do two
trips per day. Therefore, for the procurement of cottonseed, from 14 (year 1) to 18 trucks (year
5) will be required on a daily basis during 150 days. For the procurement of sunflower sced,
5 (year 1) to 15 trucks (year 6) will be required during 45 days (sce Table A-4).

It is important that the procurement division arranges a contract with a shipping company
owning 20 ton trucks which are less common than 10 ton trucks but more appropriate for the
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transportation of such volumes in bulk form. Trucks will be loaded with sced conveyors and
unloaded with a truck-dumper available at the plant procurement center.

The cost of transportation from the field procurement center or from the ginning factory to the
plant site is roughly cestimated to be Rs. 150 per ton of sced, including octroi charges, provided
that the ginning factories and the area where the ficld procurcment center will be located are
selected according to the recommendations made hercabove (see part I, chapter 3 and also
section B of the concept paper). The cost estimate of raw matcerials (sce Table A-1) includes
shipment to the plant. To be conservative when calculating the nct cost of sunflower seed (see
Table A-12), one would deduct, in addition to the cost of input for sunflower cultivation, Rs.200
per ton (Rs.50 for the commission of the VOW and Rs. 150 for the main shipment) from the cost
of the total volume of sunflower sced procured, despite the fact that about half of the seed is
delivered at the plant site by the VOWSs and does not have to be re-shipped by trucks.

Phase-1V: Reception, cleaning and final bulk storage of the raw material.

The final phase of bulk handling is at the plant procurement center where a bulk storage facility
is installed for ail the oilseed procured.

The rate of flow of oilseed (cotton/sunflower) must be of a high capacity. Similar to the
equipment available at the procurement center, a high-load capability hydraulic lift-truck dumper
of 50 tons/hr capacity will be instalied at the seed reception area. Grain conveyors of 150-200
mt per hour, along with continuous flow aspirators, will be used to load the oilseed into sced
silos.

Traditionally all oilseeds are stored in bags in fixed storage structurcs throughout Pakistan. The
project will initiate bulk storage of oilseeds. The Thermo-Flex system is sclected in this concept
paper because of a good quality/price ratio.

The Thermo-Flex storage system consists of an air supported structure, the diameter of which
can vary to accommodate different storage requirements. This system, depending on the
capacity, operates with two or three phase 2 HP-10 HP motors for blowers to act as an inflator
and also for acration. Complete technical specifications for the Thermo-Flex system are given
in Annexes A-5 and A-6.

The Thermo-Flex seed house will be fully fitted with grain conveyers for rapid movement of
cotton/sunflower seed to avoid hot spots within the storage arca. The major energy is consumed
by the bulk grain handling equipment which requircs a 15 HP motor per conveyor. Thercfore,
the storage system will be equipped with a stand-by power generator at the field procurement
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center to ensure non-stop procurement and storage operation. This is not necessary at the plant
procurement center as cnergy is produced on the plant site (see scction B).

A small capacity version of 2C0 tons is available for apy..oximaiely US$ 60,000 and will be used
at the field procuremet center (see phase-II hereabove). Final storage will be done in domes
with a grain storage capacity ranging from 18,000 mt to 33,000 mt. This wide range capacity
for a dome depends on whether the structure is attached to the ground or an 8 foot stub wall.
The storage requirements for cottonseed and sunflower seed from year | to year 6 are defined
in table A-5. The density of sunflower seed is twice the onc of cottonseed and it is estimated
that 2 sced houses will be required during the first phase of operation and a third one will be
needed for the second phase, provided the maximum capacity of onc air supported structure is
used.

The cost of one large seed house is estimated at US$ 338,700 CIF Karachi. It includes the
structure, the acration system, a powered roof vent, the grain loading cquipment and aeration
PVC lines.

To ensure safety and minimum risk, all sced silos will be installed with temperature/humidity
controllers automatically connected to the acration system of the seed silos (cost estimate US$

45,500, sce also Table A-3).

The argument against inflatable Thermo-Flex storage is the constant requirement for encrgy to
sustain its structure, although the total energy requirements are relatively low. An alternative
to the Thermo-Flex structure is the Muskogee type building which is described in Annex A-7.

Note:
To maintain the quality of the oilseed until the processing stage, it is recommcnded to clean

them before final storage as foreign matters may affect their quality during the storage period.
However, it is not possible to estimate the cost of cleaning equipment in this section because the
main world supplier of sced cleaning cquipment is also manufacturing delinting and dchulling
machines and only a global estimate for cleaning-delinting-dehulling equipment for a 500 mt
plant was available. Therefore, the cost estimate of the cleaning machines will be found in
section B of this report along with the cost of processing equipment. Morcover, it must be noted
that the cleaning capacity required before final storage is higher than the capacity needed if the
oilseeds are to be cleaned just before processing.  This is because the daily quantity procured
is higher than the daily quantity processed.

1.2 Farm Machinery and Equipment Required for the Extension Program

It is reported that sunflower is mainly cultivated on medium to large farms (greater than 10 ha,
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PARC/CIMMYT Paper 90-8). The average cconomic size of holding in the areas where the
procurement centers will operate, was an important criteria when claborating the rationale for
the location of the plant (see scction B, part I, chapter 2), as mechanized cultivation 15 most
likely to be found on medium to large farms. Therefore it is assumed that tractors will be
available on most of the farms sclected for a contract with the procurcment division of the

project.

The use of proper farm implements for sunflower cultivation must be encouraged by the
extension teams.  For demonstration plots, cach tcam will be equipped with the following
implements (see a description of farm machinery hereafter, see also Annex A-11 and Table A-3
for the cost of implements):

- Tractor

- Chisel plough

- Ridger

- Offset disk harrow

- Moldboard plough

- Sunflower harvesting kit

On the basis of results obtained in the demonstration plots, the procurement division could assist
any farmer willing to rent any implement.

The farm machinery required for sunflower cultivation falls into four categories:

- Land Preparation
- Planting

- Interculture

- Harvesting

Tillage

The basic tractor-drawn tiliage implement in Pakistan is the cultivator. Its constant use as the
primary tillage implement commonly results in the formation of a plough-pan at a depth of
approximately four inches, that is difficult for plant roots and moisture to penetrate. This is of
particular importance for deep-rooted crops such as sunflower which require deep ploughing in
any case. While deep ploughing implements will vary with type of soil, the ones most closely
adapted to the types of soil in the project arca are moldboard and chiscl ploughs that can reach
to depths of 6-13 inches, respectively. This type of ploughing is essential but does not need to
be repeated annually, only once every two or three years. In other years, disc ploughs and even
the ubiquitous cultivator can be used to good cifect.
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Planting

In order to optimize crop density and maintain the regular distances necessary for mechanical
interculture and harvesting, mechanical planters are indispensable. Mechanical planters have
rapidly gained ground in Pakistan, especially for the major crops of wheat and cotton. These
two types of planters are also used, with varying degrees of cfficiency for a variety of other
crops. Sunflower seed however, is not well suited for use in wheat or cotton planters.

Dedicated suaflower planters of local manufacture, with fertilizer application capability are now
available. While it may not be possible for most farmers to purchase onc, leasing or hiring
equipment would bring these within reach of the average sunflower grower.

Interculture

The main interculture operation required is ridging, at a stage when the plants are between one
to two feet high. This raises the sced bed, facilitating more cfficient water use, controls weeds
and reduces lodging. A number of cotton farmers already use ridgers for the cotton crop; thus,
the implement is familiar and present in the area cven if it is not widely prevalent.

Harvesting

An increasing shortage of labor at harvest time has led to an increase in mechanical harvesting
of major crops with combine harvesters. Sunflower is a difficult crop to harvest manually and
threshing presents further problems.

The procurement division would like to encourage mechanical harvesting firstly, because it saves
time and secondly, because it will enable the possibility of introducing bulk handling at the
village/farm level.

Since custom combine harvesting operation has been introduced in Pakistan, the project plans
to use the existent service. The time of sunflower harvesting follows wheat harvest time. This
is favorable as it does not coincide or compete with any other traditional crop and the combine
harvesting operators are relatively free to provide the service. The limitation is that most
harvesting companies do not possess the sunflower harvesting kit which is an ecssential
attachment to perform the job.

It is recommended that to encourage the cause and demonstrate their economic viability,
sunflower harvesting kits which cost Rs. 22,000, be purchased by the project and leased to the
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local harvesting operator. Once this operation clearly demonstrates its feasibility within a
harvesting scason, the custom operators can buy and run them at their own cost.

Machine Station

Furthermore, the combine harvesting companies can also fulfill the role of the custom farm
implement rental service on behalf of the project, to meet the lanc tillage requirements of the

contract growcrs.

The hourly rental rate can either be charged dircctly to the farmer in cash at the time of job
o

completion, or the machine station custom rental service can be assured payment from the

procurement division when the registered grower sells his contracted sunflower crop.

In addition to the farm implements listed hereabove, the extension teams will need vchicles for

transport and ficld equipment for communication and awarcness programs and seed quality
control (moisture testers, etc.).
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2. ANNUAL REQUIREMENT AND COST OF SUNFLOWER PRODUCTION INPUTS

Based on the optimum technical requirements for cultivation of sunflower (see Annex A-9), it
is cssential that production inputs are provided to cnable the farmer to derive highest yields and
income from sunflower. The targeted yields should increase incrementally every year from 1.6
mt/ha to 2.2 mt/ha. Such results are only possible through correct application of production
inputs with appropriate technical knowledge.

The following production inputs are needed to achieve optimum results:
1. Hybrid sunflower sced
7.5 kg/ha or 3.0 kg/acre
2. Fertilizer
DAP 125.0 kg/ha or 50.0 kg/acre
Ureca 187.5 kg/ha or 75.0 kg/acre
SOP 62.5 kg/ha or 25.0 kg/acre

3. Pesticide & weedicide

BHC 125.0 kg/ha or 5.0 kg/acre
Mecthyl Parathion 1500 ML/ha or 600 ML/acre
Dysiston 17.5 kg/ha or 7.0 kg/acre

Source: technical specifications for sunflower cultivation derived from Pioneer and GCP
recommendations, Annex A-9.

The annual requirements and cost of hybrid seed, fertilizer and pesticide are defined in Tables
A-6 to A-10. These quantitics will be purchased in December directly by the procurement
division from the manufacturers at wholesale prices and distributed via the Village Oilseed
Worker to the contract growers. The total annual cost of production inputs is found in Table
A-11.

The unit cost estimate of the various production inputs is based on IBRD's projected price for
1990 and on the RONCO/ACSCA Industry Case Studics. For pesticides and weedicides, the
cost estimate per hectare is derived from GCP ficld results for 1991 (see Annex A-10). Cost
variations for 1990-1991 and the recommended commission for the VOW are taken into account
in the cost structure.
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III. PERSONNEL

1. PERSONNEL REQUIREMENT OF THE PROCUREMENT DIVISION

Procurcment and extension personnel required are listed in Table A-13, along with base salaries
and wages.

The development manager is a key figure in the success of the program. He is responsible for
the sunflower seed purchases and must ensure that sunflower is developed as a major crop in

his procurement area.

The purchase manager and the extension manager are both responsible to the development
manager for their respective programs. All three arc expected to be highly mobile within the
plant’s overall procurement area.

The purchase manager is responsible for purchases from contracted farmers from whom his
section is also responsible for recovery of funds advanced in the form of production inputs.

The rest of the staff will be divided between the two procurement centers.  The labor is to be
hired at daily rates during the procurement period for both cottonseed and sunflower.

The personnel in charge of sced handling and storage is increased in year 4, to face the
increasing oilsced requirement of the procurement program (sce Table A-13).
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2. TECIINICAL ASSISTANCE AND TRAINING OF PERSONNEL

Personnel requirements stipulated under the technical assistance program consists of expatriate
advisors for training and transfer of technology:

Extension Expert: 1 Man * 12 Months
With extension and communication skills including audio-visual media techniques for a farmer

awareness program.
Oilsced Agronomist: 1 * 12 Man Months
For transfer of appropriate technology to grow high yielding varicties of sunflower under local

conditions, and training local co-workers as trainers for the contract growers.

These two foreign experts are expected to train the personnel during the pre-operational phase
(year 0).

Additional technical assistance is required in years 1 and 2, for transfer of technology in the
ficld of oilsced storage and handling:

Storage & Grain Handling Experts: 2 Men * 3 Months / Year

The cost of training is roughly estimated at US$ 10,000 per man per month, whatever the
qualification of the expert is.

Frovision for training of the procurement and extension staff beyond year 2 will be available (see
the synthesis note on training of personnel for the Oilseed Commodity System Project).
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YEAR 1

YEAR 2

YEAR 3

YEAR 4

YEAR 5

YEAR 6

TABLE A-1

RAW HATERIAL

COTTONSEED
SUNFLOWER SEED

COTTONSEED
SUNFLOWLR SEED

COTTONSEED
SUNFLOWER SEED

COTTONSEED

SUNFLOWER SEED

BASIC REFINED CS OIL
BASIC REFINED SUN OIL

COTTONSEED

SUNFLOWER SEED

BASIC REFINED CS OIL
BASIC REFINED SUN OIL

COTTONSEED

SUNFLOWER SEED

BASIC REFINED CS OIL
BASIC REFINED SUN OIL

REQUIREMENTS

ANNUAL DAILY
REQUIREMENTS
(MT) (MT)
M 2)
78,750 525
18,000 400
83,000 587
22,750 506
99,000 660
28,000 622
104,500 697
33,750 750
15,235 69
1,012 1
104,500 697
40,000 889
19,635 89
2,200 22
99,750 665
54000 1,200
22,942 109
2,820 24

(1) Sce the production program, section B, part I, chapter 4
(2) Procurcawnt period:

- for cottonseed = 150 days

- for sunflower sced = 45 days

- Cottonseed and sunflower oils are purchased on a daily basis and their procurement periods are as
the period ot oil production (see the production progr
(3) Cost of raw materials delivered at the plant: tcam es

- Cottonseed = Rs. 2,750/ton

- Sunflower sced = Rs. 6,000/ton
- Basic refined cottonsced oil =
- Basic refined sunflower sced oil = Rs. 16,500/ton

Rs. 14,000/ton

am, scction B, part 1, chapter 4, table 11)
timate based on 1990-1991 average prices
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ANNUAL AND DAILY REQUIREMENTS AND COSTS OF RAW MATERIALS

COST/MT
(Rs.)

3

2,750
6,000

2,888
6,300

3,032
6,615

3,184
6,946
16,207
19,101

3,343

7,293
17,017
20,056

3,343
7,293
17,017
20,056

DAILY COST
(Rs.)

1,443,750
2,400,000

1,694,293
3,185,000

2,001,120
4,116,000

2,218,187
5,209,500
1,122,335

214,695

2,328,957
6,482,667
1,518,798

441,233

2,223,095
8,751,600
1,859, 145

471,317



TABLE A-2 PROJECTED YIELDS AND NUMBER OF VILLAGES REQUIRED
AS PER REQUIREMENTS OF THE PRGCUREMENT AND EXTENSTON PROGRAMS

MT SEEDS  YIELD TOTAL HA  HECTARAGE NO VILLAGES VILLAGES PROJECTED ANNUAL PROD.
REQUIRED TON/HA REQUIRED  / VILLAGE REQUIRED PLANT / FIELD PER VILLAGE (TON)
m 2) 3) 4) (3
YEAR O 5,200 1.6 3,250 80 41 21 20 128
YEAR 1 18,000 1.7 10,588 100 106 53 53 170
YEAR 2 22,750 1.8 12,639 110 15 60 55 198
YEAR 3 28,000 1.9 14,737 120 123 65 58 228
YEAR 4 33,750 2.0 16,875 130 130 70 60 260
YEAR 5 40,000 2.1 19,048 140 136 75 61 294
YEAR 6 54,000 2.2 24,545 150 164 84 80 330

(1) As per requirement of the procurement program year 1 to year 6, except for year 0 = pre-operational phase

(2) Projected Sunflower Yield
(3) Projected hectarage under sunflower crop per village
(4) Nuiber of villages depending on the procurement and extension centers installed at the plant site/in the field

(5) Projected annual production of sunflower seeds per village
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TABLE A-3 PHASE 1 / PROCUREMENT CENTERS / FIXED INVESTMENT

NO OF UNIT PER PROCUREMENT CENTER

UNIT

cost

INVESTMENT COST IN RUPEES

IMPORTED EQUIPMENT

Relie-RNNo NV IR N VAN N )

. Cleaning equipment

. Thermo-Flex struc./large capa.
. Temp. & hum. control system

. Thermof lex struc./small capa.
. Truck Dumper

. Conveyor (40 ton)

. Conveyor (100 ton)

. Aspirator

LOCAL EQUIPMENT FOR PROCUREMENT PURPOSES

10

12
13

. Vehicule / car
1.
. Heighbridge
. Gencrator

14 .
15 .

Vehicule / motorbike

Conveyor and acration
office cquipment & Air cond.

LOCAL LQUIPMENT FOR EXTENSION PURPOSES

16 .
17 .
18 .
19 .
20 .
21 .

Vehicule / car

Vehicule / motorbike
Tractor

Implements

sunflawer harvesting kit
Field equipment

INSTALLATION 7 BUITLDING DESIGNATION

22 .
. Unloading bay and ramp
24 .
25 .
. Electricity installation

23

Administration and store

Parliing arca
Boundry wall

footnote

footnote

2

—_

Ny

- s —

Lunpsum
Lumnpsum

NN oY

338,700

45,500
60,000
36,400
6,000
9,000
15,000

100, 000

500, 000
30,000
30,000

425,000
200,000
200,000

500, 000
30,000
240,000
64,000
22,000
50,000

300
250,000
150

12
200,000

15,580, 200
2,093,000

837,200
1,104,000
828,000

500,000
30,000
30,000

200,000

1,000,000
60,000
480,000
128,000
176,000
100,000

450,000
250,000
300,000

500,000

2,760,000
837,200
1,104,000
828,000
690,000

500,000
30,000
30,000

425,000

200,000

200,000

1,000,000
60,000
480,000
128,000
176,000
100,000

450,000
250,000
300,000

22,200
200,000

TOTAL INVESTMENT
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TABLE A-3 (bis) - PHASE 2 / PROCUREMENT CENTERS / FIXED INVESTMENT

NO OF UNIT PER PROCUREMENT CENTER UNIT COST INVESTMENT COST IN RUPEES
sce the footnote for each ftem) — =e-sssessssesosescosssmesssecsoos SSSSTSTIemSoITo o mSSETTECiTTIRTIOCTT R
Plant Center Field Center Imported Local Plant Center Ficld Center
(us %) (Rs.)
APORTED EQUIPMENT
§ . Thermo-Flex struc./large capa. 1 338,700 7,790,100
v . Temp. & hum. control system 1 45,500 1,046,500
8,836,600

JTAL INVESTMENT

sotnotes for Tables I1T & I11(bis)
. Unit = 1 acre. In addition to the arca required for the silos, 5 acres of land are required for the procurcment center

!

i)

[

DeNa-No NP NN SRR S AR

[o NRV RN (N I

located at the plant site. The cost estimate for the silos and the procurement area needed at the plant is estimated
under section B. of the concept paper.

. Cleaning cquipment cost is estimated with dehulling and delinting equipment as guotations provided by manufacturers

give the breakdown. Thercfore refer to section 8 = processing unit report

. Seed houne: capacity ranging from 18,000 to 33,000 mt. Includes neration and conveying systein.
. One system per large Thermoflex structure
. Sced house: capacity 200 tons each

Hydraulic truck dumper. Size = 10 x 30’

. Portable, to be used in the villages

. Portable, to be used in the villages and at the procurcient center
. To load the sceds into the small Thermo-Flex silos

. Toyota twin cab pickup truck

75 KVA. A generator is not nceded at the plant center as there is a power station on the plant site.

. Local equipment to be used for the small silos at the ficld procurcment center (additional parts to the imported machinery).

Toyota twin cab pickup truck

. 75 KP tractor

Each team will be equipped with the following implements :

Chisel plough a Rs. 9,000
Ridger d Rs. 8,750
Offset disk harrow @ Rs. 21,975
Mouldboard plough @ Rs. 11,000

Tota! Rs. 63,875 (about Rs. 64,000)

. Lach extension team hog its field equipment. Tt includes moisture testers etc.

Unit = square fect @ Rs. 300 / sg. ft.
Parking orca for the trucks. Unit = square feet & Rs. 150 / sq.ft.

C Unit = foot @ Rs. 12 / ft. For the plant center, the wall is the some as the one of the plant site.

Wapda connection, including transformer

axes (Iqra tax, surcharge etc.) on imported equipment are calculated in the financial analysis section,
s well as the cost of erection and installation.
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TABLE A-4 DAILY QUANTITIES OF SEEDS TO BE SHIPPED AS PER PROCUREMENT REQUIREMERT
AND NUMBER OF 20 TON TRUCKS REQUIRED

DAILY QUANTITIES NUMBER OF TRUCKS PROCUREMENT PERIOD
TO BE SHIPPED (TON) (1) REQUIRED DAILY (2) (DAYS)

Cottonsced Sunflower sced Cottonsced Sunflower sced Cottonseed Sunflower sced

YEAR 1 525 200 14 5 150 45
YEAR 2 587 242 15 7 150 45
YEAR 3 660 293 17 8 150 45
YEAR 4 697 346 18 9 150 45
YEAR 5 697 399 18 10 150 45
YEAR 6 665 584 17 15 150 45

(1) The daily quantity to be shipped for cottonseed are obtained from Table |
The daily quantity of sunflower seed to be shipped is calculated by multiplying the
annual producticn of one village by the number of villages depending on the field
procurement center (see Table I1) and then by dividing by 45 days.

(2> 20 ton truck doing two return trip between the ginning factory or the field procurement
center and the plant. Figures are rounded up to the next superior unit.
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TABLE A-5 MAXIMUM STORAGE REQUIREMENTS FOR COTTONSEED AND SUNFLOWER SEED

QUANTITY OF SEED MUMBER OF PROCESSING DAYS MAXIMUM STORAGE REQUIREMENTS

PROCESSED DAILY (MT) (1) BEYOND THE PROCUREMENT PERICD (MT) (2)

Cottonseed Sunflower seced Cottonseced sunflower sced Cottonseed Sunftower seed
YEAR 1 375 300 60 35 22,590 10,500
YEAR 2 400 325 70 55 28,000 17,875
YEAR 3 450 350 70 65 31,500 22,750
YEAR &4 475 375 70 75 33,250 28,125
YEAR S 475 400 70 85 33,250 34,000
YEAR 6 475 450 60 95 28,500 42,750

(1) For the quantity daily processed and the number of days of processing after the end of the
procurcment period, refer to the production program, section B, part [, chapter 4.

(2) The maximum storage requirements are to be encountered the last day of the procurement period
when inventories are built up for processing beyond this day.
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TABLE A-6 ANNUAL REQUIREMENT AND COST OF SUNFLOWER HYBRID SEED

TOTAL HA RYBRID SEED RS/MT__ TOTAL COST

SOWN MT/YEAR Rs. 000

YEAR 0 3,250 24.375 120,000 2,955
YEAR 1 10,588 79.410 120,000 9,529
YEAR 2 12,639 94.793 126,000 11,944
YEAR 3 14,737 110.528 132,300 14,623
YEAR 4 16,875 126.563 138,915 17,581
YEAR S 19,048 142.860 145,861 20,838
YEAR 6 24,546 184.095 145,861 26,852

- Sced rate = 7.5 kg/ha
- Unit cost estimate based on 1990/91 prices
and RONCO/ACSCA Industry Case Study

TABLE A-7 ANNUAL REQUIREMENT AND COST OF FERTILIZER : DAP

TOTAL HA BAG/YR MT/YEAR Rs/BAG Rs/MT TOTAL COST

50 KG Rs. 000

YEAR 0 3,250 8,125 406 250 5,800 2,356
YEAR 1 10,588 26,470 1,324 290 5,800 7,676
YEAR 2 12,639 31,598 1,580 305 6,090 9,621
YEAR 3 14,737 36,843 1,842 320 6,395 1,779
YEAR & 16,875 42,188 2,109 336 6,714 14,163
YEAR S 19,048 47,620 2,381 352 7,050 16, 786
YEAR 6 24,546 61,365 3,068 352 7,050 21,631

- DAP ratc = 125 kg/ha/ycar = 2.5 bags/ha/yecar
- Source for unit cost @ THRD, projected price for 1990

TABLE A-8  ANNUAL REQUIREMENT AND COS: OF FERTILIZER : UREA

TOTAL HA BAG/YR MT/YEAR Rs/BAG Rs/MT TOTAL COST

50 KG Rs. 000/

YEAR O 3,250 12,168 509 250 5,000 3,047
YEAR 1 10,588 39, 705 1,985 250 5,000 9,926
YEAR 2 12,639 47,396 2,370 263 5,250 12,442
YEAR 3 14,737 55,264 2,763 276 5,513 15,232
YEAR 4 16,875 63,231 3,164 289 5,788 18,314
YEAR S 19,048 71,430 3,572 304 6,078 21,706
YEAR 6 24,546 92,048 4,602 304 6,078 27,971

- Urea rate = 187.5 kg/ha/yecar = 3.75 bags/ha/ycar
- Source for unit cost : IBRD, projected price for 1990

TABLE A-9 ANNUAL REQUIREMENT AND COST OF FERTILIZER : SOP

TOTAL HA BAG/YR  MT/YEAR RS/BAG RS/MT_ TOTAL COST

50 KG Rs. 000/

YLAR O 3,250 4,063 03 100 5700 406
YEAR 1 10,588 13,235 662 100 2,000 1,324
YEAR 2 12,639 15,799 790 105 2,100 1,659
YEAR 3 14,737 18,421 921 110 2,205 2,031
YEAR 4 16,875 21,09 1,055 116 2,315 2,42
YEAR 5 19,048 23,810 1,191 122 2,431 2,89
YEAR 6 24,546 30,683 1,534 122 2,431 3,729

- SOP rate = 62.5 kg/has/yecar = 1.25 bag/ha/ycar
- Source for unit cost : IBRD, projected price for 1990

38



TABLE A-10 ANNUAL COST OfF PESTICIDES AND WEEDICIDES

TOTAL WA Rs/HA  TOTAL COST

Rs. 000*
YEAR O 3,250 500 1,625
YEAR 1 10,588 500 5,294
YEAR 2 12,639 525 6,635
YEAR 3 14,737 551 8,124
YEAR 4 16,875 579 9,767
YEAR 5 19,048 608 11,576
YEAR 6 24,546 608 14,918

- Cost estimate / ha derived from Annexure 10:
estimate cost of production of sunflower, 1991 crop

(Source :

GCP Sced Division)

TABLE A-11 ANNUAL COST OF PRODUCTION INPUTS
TOTAL HA _ HYBRID FERTILIZER PESTICIDES TOTAL COST

SEED Rs.000’

YEAR 0 3,250 2,925 5,809 1,625 10,359
YEAR 1 10,588 9,529 18,926 5,294 33,749
YEAR 2 12,639 11,944 23,722 6,635 42,301
YEAR 3 14,737 14,623 29,042 8,124 51,789
YEAR 4 16,875 17,581 34,919 9,767 62,267
YEAR 5 19,048 20,838 41,386 11,576 73,800
YEAR 6 24,546 26,852 53,332 14,918 95,102

TABLE A-12 PROCUREMENT COST OF SUNFLOWER SEED (IN RUPEES)

W0
\R 1
\R 2
\R 3
R 4
\R 9
AR 6

) No

MT SELDS YIELD TOTAL HA TOTAL PRODUCTION COST/TON ANNUAL COST  ANNUAL COST COST INPUT MET COST
REQUIRED TON/HA REQUIRED UNDER CONTRACT RAW MATERIAL RAW MATERIAL INPUTS PER TON OF SEEDS (2)
Rs. Rs. 000’ Rs. 000’ Rs. Rs.

NONL (1) 1.6 3,250 5,200 6,000 31,200 10,359 1,992 3,808
18,000 1.7 10,588 18,000 6,000 108,000 33,749 1,875 3,725
22,750 1.8 12,639 22,750 6,300 143,325 42,301 1,859 4,241
28,000 1.9 14,737 28,000 6,615 185,220 51,789 1,850 4,565
33,750 2.0 16,875 33,750 6,946 234,419 62,267 1,845 4,901
40,000 2.1 19,048 40,000 7,293 291,722 73,800 1,845 5,248
54,000 2.2 24,545 %,000 7,293 393,824 95,102 1,761 5,332

seed is required Yeor 0 as the plants starts its operation on year 1.
wver suntlower sz2ed will be produced as part as the production under the extension program to take place on year 0.

) The net cost/ton of sunflower sced is obtained by deducting the cost/ton of input and 200 rupees per ton for transportation

irges from the cost/ton of raw material
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TABLE A-13 PROCUREMENT AND EXTENSION PERSONNEL SALARIES

DESIGNATION NUMBER OF BASE SALARY YEAR 1 ADDITIONAL PERSONNEL
PERSONS MONTHLY  COST PER MONTH  TO BE HIRED FROM YEAR 4

Development Manager 1 40,000 40,000
Purchase Manager 1 20,000 20,000
purchase Officer 2 16,500 33,000
Purchase Assistant 8 6,000 48,000
Agronomist/Extension Manager 1 20,000 20,000
Extension Agronoinist 8 13,500 108,000
Extcnsion Assistant 8 9,000 72,000
Storce Manager 1 36,000 36,000
Scod House Supervisor 7 12,000 14,000 ¢ 3
Sced House Operator 6 8,000 48,000 +3
Seed House Helpers 12 2,000 24,000 + 6
secd Handling Supervisor 2 12,000 24,000
Sced Handling Assistant 2 8,000 16,000
Buokeeper 4 9,000 36,000
Operator 8 6,000 48,000
Mcchanic 4 6,000 24,000
Security Staff S 3,000 18,000
Driver 6 5,000 30,000
Tractor Operator 4 6,000 24,000
Total 753,000
fFringe benefit 50 % 376,500
TOTAL PERSONNEL 1,129,500

TABLE A-13(bis) - CASUAL LABOR FOR PROCUREMENT OF OILSEEDS

NUMBER BASEC SALARY NUMBLR OF DAYS YEAR 1

DAILY PER YEAR ANNUAL COST

Casual Labor 58 80 200 928,000
Fringe Benefit 15 % 139,200
TOTAL CASUAL LABOR 1,067,200
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DESIGNATION NUMBER OF BASE SALARY NUMBER OF

PERSONS MONTHLY

MANAGLRIAL AND ADMINISTRATIVE PERSONNEL

Chief Exccutive 1 100,000
General Manager Finance 1 80,000
Foctory Manager 1 80,000
Personnel Manager 1 60,000
Assistant Finance Manager 1 60,000
Assistant Personnel Manager 1 40,000
Purchase Officer 1 16,500
Account Officer 1 25,000
Administrative Manager 1 50,000
Account Assistant 2 8,000
Store assistant 1 5,000
Security Officer 1 15,000
Typist 2 6,000
Scecurity Staff 15 3,000
Drivers 2 5,000
Cook 1 3,000
Feen 2 2,000
Sweeper 1 2,000
PRCOUCTION AND TECHNICAL PERSONNEL

Produrtion Manager 1 60,000
Chiet Chemist 1 45,000
Technical Hanager 1 36,000
Erigincet 9 32,000
Mechanie 9 16,000
Electrician 6 16,000
Supervisor 24 12,000
forenmen 9 10,000
Operator 36 8,000
Worker 9 6,000
PROCUNEMENT AND EXTENSION PERSONNEL

Develepment Manager 1 40,000
purchave Manager 1 20,000
purchase Officer 2 16,500
Purchase Assistant 4 6,000
Agronomist/Extension Manager 1 20,000
Extension Agronomist 4 15,500
txtension Assistant 4 9,000
Storc Manager 1 36,000
Seed house Supervisor 7 12,000
Sced house Operator 3 8,000
Seed handling Supervisor 2 12,000
sced handling Assistant 2 8,000
Driver 2 5,000
Tractor Operator 2 6,000
Securtly Statf 2 3,000
MARLE TING PERSONNEL

Marketing Manager i 80,000
Sales Manager Oit 1 40,000
Salc “anage. Meat 1 40,000
Aave rLing Manager 1 40,000
Mcal kutr ‘tionict 1 30,000
Sales Of - cer Oin 2 25,000
Salew 70 Licer Meal 2 25,000
Adver t1sing Executive 1 25,000
Analyst/Programser 1 20,000
Executive Secretary 1 10,000
Typist 3 6,000
Total

FRINGE BEMEFIT 50 %
TOTAL PERSONMEL

MONTHS

—_ —_
—_ O =N

OO OO LN LN NN

NN W W WO W O

—_— —_
Y N o TN

OO =

—_

—_
W= 000000 —

YEAR O

ANNUAL COST

1,200,000
880,000
480,000
660,000
180,000
120,000

49,500
75,000
150,000
48,000
15,000
90,000
72,000
270,000
110,000
18,000
24,000
12,000

360,000
135,000
216,000
864,000
432,000
288,000
864,000
270,000
864,000
162,000

440,000
220,000
198,000
144,000
220,000
594,000
196,000
216,000
504,000
144,000
144,000

96,000
110,000
132,000

66,000

880,000
240,000
240,000
240,000
180,000
300,000
300, 000
150, 000
120,000
110,000
54,000

15,346,500

7,673,250

23,019,750
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Table A-14. ILLUSTRATIVE SUNFLOWER CROP FARM BUDGET
(Source: RONCO Qilseed Commodity System Paper year-5)

Operations/Inputs Total Exp. Total Exp.
Rs./Acre Rs./HA

Land Preparation:

460 136
Inputs:
Seed 360 889
Fertilizer 715 1766
Pesticides 200 494
Irrigation 200 494
Labour:
Sowing and Interculture 322 795
Harvesting:
Combine 600 1,482
2857 7057
Marnagement Charges 148 155 366
interest Charges @ 15% Per year 179 188 442
for 6 months.
Total Cost of Production 3184 7864
Yield per Acre/Hectare 0.648 T/Acre 1.6 T/Ha
Price Rs. 250/Mond 6250 Rs./Ton 6250 Rs./Ton
Gross Income 4049 10000
Net Income 865 2136
Land Rent @ 1x1000 1000 2470
Profit/Loss =135 -334
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Year-1

Operations/Inputs Total Exp. Total Exp.
Rs./Acre Rs./HA
Land Preparation:
483 1193
Inputs:
Seed 378 980
fertilizer 751 1854
Pesticides 210 519
Irrigation 210 519
Labour:
Sowing and Interculture 338 835
Harvesting:
Ctine 630 1556
3000 7456
Management Charges 155 384
Interest Charges @ 15% Per year 188 464
for 6 months.
Total Cost of Froduction 3343 B304
Yield per Acre/Hectare 0.688 T/Acre
Price Rs. 250/Mond 6563 Rs./Ton 6563 Rs./Ton
Gross lncoine 4517 11157
Net Income 1174 2853
Land Rent @ 1x1000 1050 2594
Profit/Loss 124 259
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YEAR - 2

Operations/Inputs Total Exp. Total Exp.
Rs./Acre Rs./HA

Land Preparation:

558 1378
Inputs:
Seed 437 1132
Fertilizer 867 2142
Pesticides 243 599
Irrigation 243 599
Labour:
Sowing and Interculture 391 965
Harvesting:
Cambine 728 1797
3465 8612
Management Charges 179 443
Interest Charges @ 15% Per year 217 536
for 6 months,
Total Cost of Production 3861 9592
Yield per Acre/Hectare 0.729 T/Acre 1.8 T/Ha
Price Rs. 250/Mond 6890 Rs./Ton 6890 Rs./Ton
Gress Income 5021 12402
Net Income 1160 2810
Land Rent @ 1x1000 1103 2723
Profit/Loss 57 87
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YEAR - 3

Operations/Inputs Total Exp. Total Exp.
Rs./Acre Rs./HA

Land Preparation:

614 1516
Inputs:
Seed 480 1246
Fertilizer 954 2356
Pesticides 267 659
Irrigation 267 659
Labour:
Sowing and Interculture 430 1061
Harvesting:
Combine 800 1977
381 9473
Management Charges 197 488
Interest Charges @ 154 Per year 239 590
for 6 months.
Total Cost of Production 4248 10551
Yield per Acre/Hectare 0.769 T/Acre 1.9 T/Ha
Price Rs. 250/Mond 7580 Rs./Ton 7580 Rs./Ton
Gross Income 5831 14402
Net Income 1583 3851
Land Rent @ 1x1000 1213 2995
Profit/Loss 370 856
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YEAR - 4

Operations/lInputs Total Exp. Total Exp.
Rs./Acre Rs./HA

Land Preparation:

675 1667
Inputs:
Sced 528 1370
Fertilizer 1049 2592
Pesticides 293 725
Irrigation 293 725
Labour:
Sowing and Intercuflture 473 1167
Harvesting:
Combyine 880 2175
4192 10421
Management Charges 217 536
Interest Charges @ 15% Per year 263 649
for 6 months.
Total Cost of Froduction 4672 11606
Yield per Acre/Hectore 0.810 T/Acre 2.0 T/Ha
Price Rs. 250/Mond 8338 Rs./Ton 8338 Rs./Ton
Gross Income 6751 16676
Net Income 2079 5070
tand Rent @ 1x1000 1335 3295
frotit/Loss 744 1775
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YEAR - 5

Operations/Inputs Total Exp. Total Exp.
Rs./Acre Rs./HA
Land Preparation:
743 1834
Inputs:
Seed 581 1507
Fertilizer 1154 2851
Pesticides 323 797
Irrigation 323 797
Labour:
Sowing and Interculture 520 1284
Harvesting:
tonbine 969 2392
4612 11463
Hanagement Charges 239 590
Interest Charges 8 15% Per year 289 714
for 6 mcnths,
Total Cost of Production 5140 12766
Yield per Acre/Hectare 0.850 T/Acre 2.1 T/Ha
Price Rs. 250/Monrd 9070 Rs./To 9070 Rs./Ton
Gross Income 7711 19047
Net Income 2572 6281
Land Rent @ 1x1000 1468 3625

Profit/loss
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1. TECHNICAL REQUIREMENTS

1. PLANT CAPACITY

1.1. Justification for a Rated Capacity of 500 metric tons per day (500 mt/d) as Daily Seed

Intake

As a result of financial and technical constraints the majority of the oilseed processing plants
recently sanctioned by ADBP in Pakistan have a rated capacity of 250 mt/d.

An appropriate technical and financial rationale must be developed in order to introduce a new
concept to the oilseed industry in Pakistan; the concept of developing a vertically integrated
commodity system, tying the edible oil manufacturing components with farm production.

As a result of an in-depth study and extensive discussions with cquipment suppliers and
entreprencurs within the oilsced industry. a 500 mt/d plant was considered the optimum sized
processing plant for the following reasons:

The cardinal principle of this coneept is to assure an ample and steady supply of
sunflower seed through a procurement division that will effect contracts directly
with sunflower growers. Therefore, availability of sunflower sceds will be
sccured and is no longer considered as a constraint.  Pakistan produces a
substantial quantity of cottonseed as a by-product of the textile industry.
Therefore sufficient supply of cottonseed would be readily available.

200 tons is the maximum daily tonnage of sced that can be handled in bags under
a conventional operation.  However, in the context of a 500 mt/d plant, the bulk
handling of raw materials must be introduced to the Pakistani oilseed industry.
Over time, bulk handling will prove to be both more efficient and cost cffective.

A significant step to achieving the necessary cconomies of scale would be the
establishment of a plant with a rated capacity of S00 mt/d since existing process
modules arc available from cquipment suppliers.

A daily sced intake of 500 tons justifies the installation of a complete refining unit
(neutralization, bleaching and deodorization). At full capacity (500 mt/d), the
plant can produce a maximum of 185 tons of sunflower oil daily. This coincides
with manufacturers’ recommendations regarding the minimum daily production
of 0il 1o justify the investment in a complete refinery unit. “Fhe recommendations
stipulate production ranging from 120 to 200 mt/d of cdible oil.  The rated
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B. TECHNICAL FEASIBILITY ANALYSIS FOR A SOLVENT EXTRACTION PLANT
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capacity and the operational capacity of the refinery unit are given below.

© The installation of a complete refining unit further integrates the commodity
system with the edible oil market: the maximum value of the process is derived
through complete refining and packaging of edible oil. This will enable the plant
to scll a finished product in the retail market. Serving as a logical extension of
the concept, the result is a speedicr recovery of investment including costs
associated with the establishment of the linkages with sunflower growers at the
opposite end of the chain.

® The total cost of the project (including the establishment of two procurement
centers for sunflower sced) is estimated at US $26 million for a 500 mt/d plant.
This is an attractive scale of investment for financing institutions: it is above the
minimum level for international banks such as IFC or ADB to show any interest

in a project.

° The larger the scale of operation, the more attractive the project is for investment
by a transnational corporation.

1.2. Processing Plant Capacity and Other Parameters

The following technical data are based on actual operations as well as recommendations obtained
from cquipment manufacturers:

RATED CAPACITY = 500 mt/d
Continuous proccess based on three
shifts per day at 100% capacity.

MAXIMUM UTILIZATION PERCENTAGE =95 %
DAILY OPERATIONAL CAPACITY = 475 mt/d
MAXIMUM PRODUCTION DAYS = 330 days

Based on three shifts per day,

seven days a week, with a maximum
of 330 days per annum (production
program, part I, chapter 1, Table B-2).

MAINTENANCE AND REPAIR = 30 days
In addition to these 30 days,
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5 days are nccessary to adjust

the machines when shifting from
cottonseed to sunflower seed. The
plant operates continually since
halting operations proves costly

as the press must be opened

and cleaned.

MAXIMUM ANNUAL SEED INPUT
ACTUAL SEED INPUT
CAPACITY UTILIZATION PERCENTAGLE

(production program, Table B-9)

1.3. Refinery Plant Capacity

RATED CAPACITY
Continuous process based on three
shifts per day at 100% capacity.

MAXIMUM UTILIZATION PERCENTAGE

DAILY OPERATIONAL CAPACITY

MAXIMUM PRODUCTION DAYS
Based on three shifts per day,

seven days a week, with a maximum
of 330 days per annum (production
program, part I, chapter 4, Table B-2)

MAINTENANCE AND REPAIR
Halting opcrations has adverse
effects on the neutralized oil
which may become contaminated

50
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475t x 330 d = 156,750 tons
= daily sced intake x prod. days

= ACTUAL SEED INPUT
MAXIMUM ANNUAL SEED INPUT

= 200 mt/d

=95 %

190 mt/d

= 330 days

30 days
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with soap stock. In addition
bleaching earth will be deposited
on the agitators and the oil

in the deodorizer will oxidize

190 t x 330 d = 62,700 tons

MAXIMUM ANNUAL OIL INPUT

ACTUAL OIL INPUT = daily oil input x prod. days
CAPACITY UTILIZATION PERCENTAGE = ACTUAL OIL INPUT

MAXIMUM ANNUAL CRUDE OIL INPUT
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2. PLANT SITE LOCATION AND COST OF LAND

2.1. Proposed Plant Site Location and Rationale

The identification of a possible geographic arca for the location of a sunflower and cottonseed
oil processing plant is based on the following criteria:

° Accessibility to sunflower sced and cottonsced
Ideally, the plant should be located in the cotton belt (maximization of plant
income), at the border of an arca where sunflower is also currently grown.

° Water availability for sunflower cultivation
It is reported that the non availability of water for a spring crop coming after
cotton in a rotation cycle is a major consiraint to sunflower cultivation in Punjab.
Therefore, the sclection of a geographic arca should also focus on irrigation
facilities and water availability.

° Average economie size of holding

In light of the fact that sunflower is not a traditional crop, it has to be encouraged
and developed. The focus of the oilseed commodity system is to effect forward
contracts with private growers, The average size of holding in the arca where the
plant’s procurumnl division will be operational is important, since it is reported
that sunflower is mainly cultivated on medium to large farms (greater than 10 ha,
PARC/CIMMYT Paper 90-8). Mechanized cultivation is most iikely to be found
in medium to large farms.

© Other factors affecting the availability of sunflower seed
Sunflower at maturity attracts pest attacks from birds (parrots) that cause great
loss to the sunflower grower and simultancously to adjacent mango/fruit orchards.
It is recommended that to avoid this conflict between the two productions, an area
where sunflower is widely grown should be selected as the losses resulting from
birds will be shared by more farmers and thus the loss less dramatic to growers.

e Facilities and conmunications
The site should be equipped with all facilitics such as natural gas, clectricity,
water, telephone tines and situated adjacent to a paved road.  However, as the
availability of electricity in Pakistan is critically deficient, generation of clectricity
at the site of the plant has to be considered.
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Telecommunication and transport facility requirements arc indispensable as
outputs will have to be transported. If explored in the future, oil ana meal sales
on international markets will require excellent telecommunications.  Since the
plant will not be located in a port, the proximity of a railway is another
requirement.

Management personnel availability

Obtaining well qualified management personnel is a major requirement. In this
respect, the proximity to a major urban center such as Lahore or Multan will
prove advantageous to the organization's ability to retain the services of
technically competent personnel. The availability of labor for the project can be
eastly secured.

Governmental regulations

To take tull advantage of the rural industrialization policy announced by the
Government of Pakistan in December 1990, the plant should be located in an area
falling under the regulation (SRO 1284)' regarding the exemption from customs
duty, surcharge and sales tax. (A copy of the regulation is attached in Annex
B-1.)

In view of the above requirements and constraints, the rationale for possible sites for the plant
and procurement division is as follows (see a map of Punjab in Annex B-2):

©

The requirement for highly qualified management personnel makes it necessary
to locate the plant next to a major urban center.

The location of the plant will be procurement oriented rather than market oriented
as the forward linkage with sunflower production is the main focus of the oilseed
commodity system and the supply of cottonseed has to be sccured.  In this
respect, the Multan area is preferred as it is in the heart of the cotton belt.

Any site at least 10 Kitometers removed from the Multan administrative limits but

Tax exemption is given to any plant machinery, equipment
or power generating unit imported before June 10, 1995
and installed in o rural arca. ‘The plant must be louated
a minimum distance of at least 10 kilometers from the
existing limits of Municipal Corporations and their
Ccantonment Boards, and outside the limits of Municipal
Committees (for Lahore the minimum distance is 30 km).
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no further than Kabirwala or Khanewal, located on a main road, with access to
gas and water (the plant will generate its own electricity), will be suitable for the

project.

o Locating the plant adjacent to Multan has the advantage of saving on freight.
As a result, with an oilszed procurement division located between Multan and
Lahore (currently a sunflower growing arca), the carriage of raw materials to the
site of the plant will be less costly. In addition, Multan is closer to the market
as well as the port of Karachi for distribution of its finished products.

o A procurement center must be established at the site of the processing unit, since
it is intended to develop maximum sunflower cultivation in the vicinity of the
plant.

° In addition, ficld procurement centers will be set up in the sunflower growing

area (primarily, it is a sunflower sced procurement division, but can also serve
for the supply of cottonseed). The location of this center should take into account
the constraints and requirements mentioned above (water availability, average
cconomic size of holding, ctc...).

The rationale for setting up the plant in a rural area versus an industrial estate is as follows:

° According to SRO 1284 (sce Annex B-1) pertaining to rural industrialization,
there is full exemption from customs duties, sales taxes and surcharges on
equipment and niachinery imported for a plant located in a rural arca.  But land
has to be purchased: for the project deseribed i this coneept paper, the total cost
estimate for rural land with access 1o a suitable road is approximately 6.25
million rupees, which includes the necessary Tand development (see chapter 2.2
hereafter).

© If the plant is located in an industrial estate, while there is no initial investiment
for land as it is rented from the government, the exemption on imported
machinery is only 50% of the duty normally leviable and surcharge, which is
10% of the equipment value, which is fully feviable. With 200 million rupees as
a rough estimate for the cost of imported machinery for a 500 mt/d plant, a
surcharge of 20 million rupees has to be paid by the company if the plant is
located in an industrial estate.

- Transportation of goods in Pakistan is more expensive
from south to north than from north to south.
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° Therefore, by locating the plant in a rural arca, the company achieves an
immediate net savings on fixed investment of 13.75 million rupees (the fand costs
Rs.6,250,000, but a surcharge of Rs.20,000,000 is saved), without taking into
account the savings gained from custom duty exemptions.

° The cost of Tand is insignificant compared to the various taxes (custom duties,
surcharge) that have to be paid for establishing a plant in an industrial estate.
Therefore, it is more economical for a company to set up a plant in a rural area.

2.2. Acreage Required for the Plant and Cost Estimate
The total acreage required for a SO0 mt/d plant is about 25 acres.

A 200 mt/d plant producing semi-refined oil requires about 8 acres. Considering normal
extension for raw material, output storage and machinery (especially the seed preparation unit)
and additional space for a complete refinery plant with a packaging unit, o surface of 20 acres
will be needed. Additionally, a main procurement center will be installed at the site ol the plant
for which about S acres are required.

Noear Mubnn e vt costoor rurel dand vanec o Rt e b o 200 0000 per dere
depending upon existing amenies aind aecessibiliny e the road, Foecpimy e nund the mflaton
and the necessany Lend development, including o gas connection and the mstallation ot a tubewell
and water tank, the untt cost estimiate used in this coneept paper is Rs. 250,000 per acre.

Therefore, the total cost of land for the site, including the plant and the procurement division,
is Rs.6,250,000.

2.3. Environmental Constraints

The government has now liberalized the installation of industrial units in the country. Units
which are being established outside municipal limits, and do not violate environmental protection
laws do not require approvals or authorizations. However, as a precaution, it would be
advisable to approach the local divisional office of the Ministry of Industries.

A packaging unit is planned to be installed at the site during a second investment phase, (o
manufacture plastic bottles. However, the technology sclected in this concept paper (blow-
molding based on P.E.T., sce part 1, chapter 5.1) is non-polluting: the burning of P.E.T. does
not release toxic gas and the plastic can be recycled.

N
Ui
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3. SITE PREPARATION AND BUILDING COST ESTIMATL

Building cost estimate:
- First phase = Rs.37,600,000 (see Table B-1)
- Second phase = Rs. 3,000,000 (see Table B-1 bis)

The unit cost estimates range from Rs. 180 to Rs.350 per square feet depending on the structure
and level of finishing required for cach type of building.

The built-up arca required for a 500 mt/d plant and its storage facilitics along with the
breakdown per type of building, is estimated on the basis of dimensions recommended by
equipment manufacturers,

For the second phase of investment, a bleaching and a deodorization scction will be added to the
neutralization process to complement the refinery unit. A packaging arca and a warchouse with
a 10-day storage capacity of refined packed oil will be needed in addition to the existing
butlding.

Note: The cost of the oilseed silos is estimated separately in section A, Silos account for about
40% of the constructed area.
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4. PRODUCTION PROGRANM

Note: The plant parameters are defined in part 1, chapters 1.2 and 1.3.

The production program of the plant is based on and detailed for a 6-year schedule (Table B- 2
to B-9). An overview of the monthly production program is presented in Table B-3. The
production program of the 500 mt/d Gil Processing Unit (Table B-9), has been compiled by the
plan of operation outlined in Tables B-2 through B- 8.

The program for the final refining is presented in Tables B- 10 to B-13.

The primary objective of establishing an inegrated commodity system must be fulfilled by
utilizing a dual program which would necessitate encompassing existing and available cottonseed
production along with the progressive introduction of sunflower. “The primary focus of the
production program is to utilize sunflower seed to the greatest extent possible, as both the
volume of oil recovered from the seed and the value of sunflower oil are high, To maximize
its income, the plant has to make the best use ol its operational capacity by purchasing and
processing cottonseed Lo be sold in the form of edible oil and meal.

Targeted Production Days (Tables B-2 & B-3)

Define the annual allocation of the 330 days for total production for both the sclected oilseeds,
cottonseed and sunflower sced respectively, beginning with year 1, up to year 6. Sunflower
production days are progressively increased annually with mcrcmcntdl crop production through
the forward linkage of the commodity system. High quality sced is available during a short
period of time following cach growing scason.

Cottonseed of an acceptable quality, is available for procuremert from ginning factories from
the beginning of Novenber tll the end of March (150 days).  The highest percentage of oil

content is found in cottonseed purchased from carly November until mid December.

A minimum of 35 days are essentially needed for plant adjustment (5 days when shifting from
cottonseed to sunflower seed, and 30 days for annual repair and maimtenance).

Annual Cottonseed and Sunflower Sced Intake (Tables B-4 & B-5)

Defines the percentage of capacity utilized of daily seed intake multiplied by the annual
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production days, to determine the annual seed intake. The capacity utilized gradually increases
from 75% (375 mt/d) in year 1 to 95% (475 mt/d) of the rated capacity in year 4 for cottonseed;
and, from 60% (300 mt/d) in year 1 to 90% (450 mt/d) of the rated capacity in year 6 for
sunflower seed.

Output Recovery Percentage (Table B-6)

Defines the individual percentage output of oil and by-products of the raw seed intake.
Comparatively, a sunflower sced produces more oil than a cottonseed.

Material Balance for Raw Materials (Tables B-7 & B-8)

Defines the total product output and by-product outputs for cottonseed (Table B-7) and sunflower
sced (Table B-8).

It is assumed that the period of oilseed procurement and the storage conditions are such that a
balanced seed quality can be maintained throughout the production period.  As a result, the
percentage recovery for each output (Table B-6) is valid, irrespective of the time of production.

Production Program for 500 mt/d, Year 1 to 6 (Table B-9)

Comprehensively defines the annual seed input and total annual output based on the product mix
and the pereentage of operational capacity utilized, beginning with 62% in year 1 to 98% in year
6. Crude oil must be submitted to a basic refining (neutralization of fatty-free acids) as soon as
it leaves the extractor, due to quality constraints. Therefore, a neutralization plant is required
from the first year o operation to produce basic refined oil.

Production Program for Refined Oil (Tables B-10 to B-13)

Cutlines the daily basic refined cotton and sunflower oil available for a 200 mt/d final refining
plant.

Tables B-10 & B-11:
The daily seed intake progressively increases corresponding to an increase in daily oil
production.
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Table B-12:
Defines the targeted annual cottonsced and sunflower oil production, based on the daily
oil input and the number of production days.

Table B-13:

Quantifics the production program based on the varying quantity of oil produced
annually. in year 4, the toa@l oil production is 30,253 tons which is only 489% of the
refining capacity, mainly aue to a lower oil recovery percentage from cottonseed.
Therefore, to fully utilize the refining capacity, an additional volume of basic refined oil
nceds to be purchased from the local market as quantified in year 4, 5 and 6, cnabling
an increased capacity utilization from 74% in the first year of the complete refining
operation to 100% by the third year which corresponds to year 6 from the initiation of
the project.

Keeping in mind the initial cost of a complete refinery unit, including bleaching and
deodorization, the investment is not justified in the first year of operation. Therefore,
the final refining part of the plant will be set up during a second phase of mvestment,
beginning operation from ycar 4.

The additional total volume of refined and packed cdible oil will ultimately generate
incremental sales revenue along with a greater share of the edibfe oil market nationally.
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TABLE B-2 - TARGETED PRODUCTION DAYS PO/A
FOR A 6-YEAR PRODUCTION PROGRAMME ‘ 04/0

| [ PRODUCTION DAYS | NUMBER OF | |

| Joome e e DAYS OF | |

| |COTTONSEED | SUNFLOWER SEED | SHUT DOWN |  TOTAL |

|ooennee e o [mmrneen e Joeeees |

|YEAR 1 | 210 | 60 | 95 | 365 |

[vEar 2 | 220 | 70 | 75 | 365 |

[YEAR 3 | 220 | 80 | 65 | 365 |

IYEAR 4 | 220 | 90 | 55 | 365 |

|YEAR § | 220 | 100 | 45 | 365 |

|YEAR 6 | 210 | 120 | 35 | 365 |
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TABLE B-3 - 6-YEAR PROCUCT

N
i

ON PROGRAMME ON A MONTHLY BASIS PD/22/04/1991
| YEAR/MONTH | NOV | DEC ! JAN | FEB | MAR | APR | MAY f JUN ] JuL | AUG | SEP | ocT |
et !
| I
[YEAR 1 1 Nov 210 days 29 May 5 Jun 60 days 3 Aug Oct 31 |
| e e R LR R TR R L R R LRSS E LRt bbb dd bbbttt R >AXC===-e-cmecccccooms oo~ >XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXRXX |
! COTTONSEED SUNFLOWER SEED |
I I
| YEAR 2 1 Nov 220 days 8 Jun 15 Jun 70 days 23 Aug oct 31 |
| R e ettt detedede ittt b2 3 AL S bbbk bl >XXXXXHXXXXXXXKKXXXXXXXXXXK |
{ COTTONSEED SUNFLOWER SEED |
I I
|YEAR 3 1 Nov 220 dzys 8 Jun 15 Jun 80 days 2 Sept oct 31 |
| P e D Rl el S iiiaiethhdabeb ittt >XXC- == -cesomscc-es-sscocooooen >XXXXXXXKXXXXXKXXXXXXX |
| COTTONSEED SUNFLOWER SEED |
I |
| YEAR 4 1 Nov 220 day: 8 Jun 15 Jun $9 days 12 Sept oct 31 |
i DR e e it be b b bbbl L L R LD bbbt s >XXXXAXXXXXXXXXXXXXX |
I COTTONSEED |
I I
|YEAR 5 1 hov 220 days 8 Jun 15 Jun 100 doys 22 Sept Oct 31 |
! D L T e LR L LR AL bRl O e e LR R >XXXRXXXXXXXXX |
| COTTONSEED SUNFLOWER SEED |

I
:YEAR 6 1 KNov 210 days 29 May 5 Jun 120 cays 2 Oct oct 31 |
| D L R L L L L L A b R A L L L LR R RS R LR > XXXXXXXXXXX |
| COTTONSEED SUNFLOWER SEED |
I I
o e e ool olslsssosssssnsossssssssssessonooosooooes
x = Shut Down



1ABLE B-4 - ANNUAL COTTONSEED INTAKE FOR A 6-YEAR PRODUCTION PROGRAMME WITH 500 MT/D
AS RATED PLANT CAPACITY

| |  RATED |  TARGETED PERCENTAGE ~ DAILY SEED INTAKE | TARGETED | COTTONSEED |
| | CAPACITY |  OF MAXIMUM DAILY | (tons) ] TOTAL PRODUCTION | ANNUAL INTAKE |
| | (tons) | SEED INTAKE | | DAYS | (tons) |
e |
JYFAR 1| 500 | 75% | 375 | 210 | 78,750 |
[YEAR 2 | 500 | 80% | 400 | 220 | 88,000 |
[YLAR 3 | 500 | 90% | 450 | 220 | 99,000 |
|yeak & | 500 | 95% | 475 | 220 | 104,500 |
[YEAR 5 | 500 | 95% | 475 | 220 | 104,500 |
[YLAR 6 | 500 | 95% | 475 | 210 | 99,750 |
I I I | | | I

TABLE B-5 - ANNUAL SUNFLOWER SEED INTAKE FOR A 6-YEAR PRODUCTION PROGRAMME WITH 500 MT/D
A5 RATED PLANT CAPACITY

| | RATED |  TARGETED PERCENTAGE ~ DAILY SEED INTAKE } TARGETED | SUNFLOWER SEED |
| | CAPACITY |  OF MAXIMUM DAILY | (tons) | TOTAL PRODUCTION | ANNUAL INTAKE |
! | (tons) | SEED INTAKE | | DAYS | (tons) |
L |
[YEAR 1 | 500 | 60% | 300 | 60 | 18,000 |
[YEAR 2 | 500 | 65% | 325 | 70 | 22,750 |
fyEaR 3| 500 | 70% | 350 | 80 | 28,000 |
[YEAR 4 | 500 | 75% | 375 | 90 | 33,750 |
(YLRR Y| 500 | 80% | 400 | 100 | 40,000 |
[1LAR 6 | 500 | 90% | 450 | 120 | 54,000 |

’ ..............................................
| OUTPUT |COTTONSEED |SUNLOWER SEED|
l ............................................ I
joit | 1477 | 577 |
[Meat ! 397 | 4,07, |
[Hults ! 314 | 187 I
[Linters ] 7% | |
|Soap Stock | 3% | 2% |
JLosses | 3% | 3% |
| TOTAL | 100% [ 100% |
I I | |

SOURCE: estimates derived from several feasibility studies on
oilsced processing plants in Pakistan, as well as from actual operation.
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MATERIAL BALANCE FOR A 6-YEAR PRODUCTION PROGRAMME
WITH S00 MT/D AS RATED PLANT CAPACITY
TABLE B-7 - MATERIAL BALANCE FOR COTTONSEED
o mm s TS T I
| INPUT (tons) | OUTPUT (tons) (1) |
.......................................................................................................... I
| | RAW MATERIAL INTAKE | OIL | MEAL | HULLS | LINTERS |SOAP STOCK| LOSSES |TOTAL OUTPUT|
| | | w7 | osex | x| o™ | 3% | 3% | 100% |
R R bt freememmeees |
| | I ! | | I I I |
IYEAR 1| 78,750 | 13,388 | 30,713 | 24,413 | 5,513 | 2,363 | 2,363 | 78,750 |
IYEAR 2 | 88,000 | 14,960 | 34,320 | 27,280 | 6,160 | 2,660 | 2,640 | 88,000 |
|YEAR 3 | 99,000 | 16,830 | 38,610 | 30,690 | 6,930 | 2,970 | 2,970 | 99,000 |
|YEAR 4 | 104,500 | 17,765 | 40,755 | 32,395 | 7,315 | 3,135 | 3,135 | 104,500 |
[YEAR 5 | 104,500 | 17,765 | 40,755 | 32,395 | 7,315 | 3,135 } 3,135 | 104,500 |
|YEAR 6 | 99,750 | 16,958 | 38,903 | 30,923 | 6,983 | 2,993 | 2,993 | 99,750 |
I I | | | I I I | I
TABLE B-8 - MATERIAL BALANCE FOR SUNFLOWER SEED
| INPUT (tons) | OUTPUT (tons) (1) |
.......................................................................................................... |
| | RAW MATERIAL INTAKE | OIL | MEAL | HULLS [soap STOCK| LOSSES | TOTAL OUTPUT |
| | | 3% | 40% | 8% | & | 3% | 100% |
e |
I | | | | I I | |
|[YEAR 1| 18,000 | 6,660 | 7,200 | 3,240 | 360 | 540 | 18,000 |
|veak 2 | 22,7150 | 8,418 | 9,100 | 4,005 | 459 | 683 | 22,750 |
[Year 5| 28,000 | 10,360 | 11,200 | 5,040 | S60 | 840 | 28,000 |
fveae 4| 38,750 | Neans oass00 | a0 | 6 | 1,008 | 33,750 |
JYEAR 5 | 40,000 | 14,800 | 16,000 | 7,200 | 800 | 1,200 | 40,000 |
JYEAR | 54,000 | 19,980 | 21,600 | 9,720 | 1,080 | 1,620 | 54,000 |
| I | ! I | I I I
R e e R E R EEREA LA AR A I
(@D] Source for vutput recovery percentages = estimiate:s deryved from

several feasibility studies on oilsced processing plants in Pakistan,

as well as from actual vpetations,
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]PROOUCTION PROGRAMME FOR THE 500 MT/D OILSEED PROCESSING PLANTl PD/AA
--------------------------------------------------------------- 04/04/91

RATED CAPACITY 500 MT/D (3 shifts, continuous process)

MAXIMUM UTILIZATION PERCENTAGE 95%
DAILY OPERATIONAL CAPACITY 475 MT/D
MAXIMUM PRODUCTION DAYS 330 days

330 days x 475 tons = 156,750 tons
Production days x daily seed intake
ACTUAL INPUT/MAXIMUM ANNUAL INPUT

MAXIMUM ANKUAL INPUT
ACTUAL INPUT
CAPACITY UTILIZATION PERCENTAGE

TABLE B-9 - &-YEAR PRODUCTION PROGRAMME FOR A 500 MT/D RATED PLANT CAPACITY

OUTPUT (tons)
THPUT olt MEAL HULLS LINTERS SOAP TOTAL LOSSES TOTAL OUTPUT
(tons) (1) STOCK (tons) + LOSSES
(tons)
COTTONSEED 78,750 13,388 30,713 24,413 5,513 2,363 76,388 2,363 78,750
Y 1 SUNFLOWER SEED 18,000 6,660 7,200 3,240 360 17,460 540 18,000
TOTAL INTAKE 96,750
4 UTILIZATION 62%
COTIINSEED 88,000 14,960 34,320 27,280 6,160 2,640 85,360 2,640 88,000
Y 2 SUNFLUWER SEED 22,790 8,418 9,100 4,095 455 22,068 683 22,750
TOLAL THTAM 110, 710
% UTTLIZATION [AVA
COTTONSLED 99,000 16,830 38,610 30,690 6,930 2,970 956,030 2,970 99,000
Y 3 SUNFLOWER SELD 28,000 10,360 11,200 5,040 580 27,160 840 28,000
TOTAL INTAKE 127,000
UTTLEZATTON B
COTTGHSTED 104,500 | VO, 0eh 40,795 32,505 7,315 5,135 101,365 3,135 104,500
Y o SUNELOWLR SEED 53,00 10,0l 15,500 6,074 675 52,758 1,018 33,750
TOTAL TNTARL 138,050
D UTIVIZATION g4%
COTTUNSEED 104,500 1, reh 40,755 32,39% 7,315 3,135 101, 365 5,135 104,500
v SUhi LGl oitL L0000 14,804 16, 000 7,200 200 38, 800 1,200 40,000
TOIAL INTARE Tas SO0
CUTHUTIATION G2
COTTONSEED 99,750 16,958 38,903 30,923 6,983 2,993 96,758 2,993 99,750
Y 6 SUNFLOWER SEED 54,000 19,980 21,600 9,720 1,080 52,380 1,620 54,000
TUTAL INTAKE 153,740
S UTILIZATICN 98%

(1) Basic refined oil
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DAILY SEED INTAKE
(tons)

DAILY OIL PRODUCTION (2)
(tons)

(1) Basic refined oil
(7 0il percentage recovery for cottonsced is 174

TAGLE B-11 - DAILY SUNFLOWER SEED OIL PRODUCTION (1)

YEAR 1
YEAR 2
YEAR 3
YEAR 4
YEAR 9

DAILY SELD INTAKL
(tons)y

300
325
350
375
400
450

(tensy

(1) Basic refined oil
(2) Cil percentage recovery for sunflower sced is 37%

RATLD
CAPACITY
(tons)

TABLE B-12 - ANNUAL TARGETLED PRODUCTION OF fULLY REFINED OIL

TARGETED DALLY
RASIC REFINLD
oIt fueUl

150 tons (75%)
170 tons (851
190 tons (95%)

FROM YEAR 4 10 YFAR 6

COTTONSEED OFL ! SUNELOWT
PRODUCTTON | TARGETED FULLY PROUCTTON
DATS REFINED 01U PR, DAYS
{ton)
220 33,000 30
220 37,400 1)
210 39,900 (AU
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CAPACITY

RATED CAPACITY

MAXIMUM UTILIZATION PERCENTAGE
DAILY OPERATIONAL CAPACITY
MAXIMUM PRODUCTION DAYS

MAX1HMUM ANNUAL OIL INPUT

ACTUAL OIL INPUT

CAPACITY UTILIZATION PERCENTAGE

olL |PRODUCED AND FULLY
[REFINED BY THE PLANT (1)

COTTONSEED Ol
SUNFLOWER STED O

YEAR 4 TOTAL OIL
% UTILIZATION

| COTTONSEED OIL |
| SUNFLOWER SETD OIL |
JVEAR &5 10TAL 011 |
| % ULLLE AT TN |
‘ ________

| COTTONSEED OIL |
| SUNFLOWER SEED OIL |
|YEAR 6  TOTAL OIL |
| % UTILIZATION |

(1) And packed

200 MT/D

95%

190 MT/D

330 days

330 days x 190 tons = 62,700 tons
Production days x daily oil input

ACTUAL OIL INPUT/MAXIMUM ANNUAL QIL INPUT

TABLE B-13 - 3-YEAR OIL PRODUCTION PROGRAMME

(tons)
17,765
12,488
30,253

43%

16,958

19,980

36,938
59%

|PURCHASED (2) AND FULLY
|[REFINED BY THE PLANT (1)
| (tons)

[ 15,235
| 1,012
| 16,247
} 26%

|

|

| 21,835
| 5%

| 22,942
| 2,820
| 25,762
| 41%

(2) The plant purchases basic refined oil which it tully refines and packs.
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(tons)

33,000

13,500

46,500
4%
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See Tables B-14 and B-14bis: Specifications and Cost of Imported Machinery for the 500 mt/d
Plant - Phases | & 2.

EQUIPMENT AND MACHINERY - FIXED INVESTMENT ESTIMATE:

First Investment Phase

Cost Estimate of Imported Machinery CIF Karachi = Rs. 195,345,900
15 % Charges Rs. 29,301,885
Cost Lstimate of Local Machinery Rs. 48,836,475
Cost stimate of Erection and Installation Rs. 4 883,047
Miscellancous Equipment .= Rs. 5,000,000

I

il

TOTAIL phase 1 = Rs. 283,367,907

Sccond Investment Phase

Cost Estimate of Imported Machinery CIF Karachi = Rs. 134,161,300
15 % Charges Rs. 20,124,195
Cost Estimate of Local Machinery Rs. 33,540,325
Cost Estimate of Erection and Instaliation Rs. 3,354,033
iiscellancous LEquipment Rs. 5,000,000

Il

Il

]

i

TOTAIL Phase 2 = Rs, 196,179,853

5.1. Selected Technology and Alternatives

See the chart attached in Annex B-4, describing the production process and the product
input/output material balance.

Alter considering all the alternatives to establish a SO0 mt/d edible oil processing plant, it is
suggested that the following technology and equipment outlined should be imported, due to the
fact that several aspects of the project are to be introduced to the Pakistan oilsced industrial
sector for the first time.  Although the initial investment is higher, the processing technology
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and machinery has proven longevity and reliability. This imported technology is morc modern
and energy efficient. Morcover, several foreign equipment manufacturers (listed in Annex B-3)
have excellent references throughout the country. 'The technology selected is as follows (oilseed
receiving, handling and storage technologies are discussed in section A of the concept paper):

Sced Preparation

Preparation of the sced includes cleaning and dehulling. In addition, delinting is required when
processing coltonsced. The seed preparation machinery to be imported is basically manufactured
for cottonseed. However, it can be adapted for cleaning and dehulling sunflower seed: specific
parts required for the necessary adjustment are also provided by the manufacturer.

The purpose of dehulling the seed is to reduce the fiber content of the meal. However, s
reported that sunflower seed decortication is a difficull operation and a crucial aspect of the
process:  the variation in the size of sunflower seed is important but it is difficult to adjust the
machinery so as to obtain perfect results. ‘This drawback car be reduced by scelecting varieties
yielding more homogenous seeds in terms of size, and also by having a skilled technician to
make necessary adjustments on the dehulling machines.  Otherwise, the fiber content of
sunflower meal might be too high, compared to other oilsced meals. Consequently, marketing
problems can be encountered because of livestock feed millers” reluctance to use sun flower meal.

Note: To maintain a good quality oilseed until the processing stage, it is recommended to clean
the seed before final storage as forcign matters may affect their quality during this period.
However, a global cstimate for sced preparation machinery was obtained from cquipment
manufacturers, as it has already been mentioned in seetion A, part [T, chapter 1.1, and the cost
of the cleaning machines is estimated altogether with the cost of delinting and dehulling
machines.

Oil Extraction

The process selected includes three stages:

© Flattening. and cooking decorticated seed (also called nreats) 1o facilitate oil
extraction.
° Pre-pressing to extract crude oil: a low pressure pre-press extracts about 50% of

the oil contained in the seed. An alternative is to have a high pressure pre-press.
It is more costly in terms of fixed investment and operating costs but it increases
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the pre-press oil extraction capacity by 50%, decreases the hexane consumption
at the solvent extraction stage and increases the global oil recovery percentage.
A force-feeder can be adapted on certain low pressure pre-presses to raise the
extraction pressure.

° Solvent extraction using hexane (the sclvent) mixed with the first cake to recover
the residual ¢crude oil contained in the cake.

Refining

The refining comprises two stages:

@ Basic refining, or neutralization of the fatty free acids contained in the oil,
° Final refining, including bleaching and deodorization.
Packaging

Plastic bottles are preferred to metal cans since they are less expensive, more hygicnic and leak-
proof.

The refining capacity considered in this concept paper (200 tons of oil per day) is large cnough
to justify the manufacturing of plastic bottles at the plant. Bottles can be produced through a
blow-molding process: pre-forms are manufactured and used as molds for the bottles. The size
of the pre-form can be modified to allow different sizes of bottle with regard to the oil content:
1, 2,3, 4o0r5 kgs.

The raw material used for plastic bottle production will be P.LT. Despite the higher initial
mvestiment required for the machinery, PUET s preferred to PV.CL for several reasons: it s

more solid, it is non-polluting (does not release toxic gas when burned) and it can be recycled.

A packaging unit also includes filling and capping cquipment.

Quality Control
Quality Control is a major concern. Because many local laboratories proved non-reliable, the

plant laboratory equipment must have the capability to perform sophisticated tests on seeds, oil
and meal on a regular basis. Some of the laboratory equipment will have to be imported.
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Power generating
Rationale for producing electricity rather than using WAPDA elcctricity is as follows:

The cost of electrical energy is not a determining factor in the production of oil. It is of far
greater importance that power be available at all times. A power failure of only one hour will
have damaging consequences:  the press must be opened and cleaned, nestralized ol may be
contaminated with soap stock, bleaching carth will be deposited on the agitators and the oil in
the deodorizer will oxidize. Collectively, the cost of these events represent imore than a couple
of days’ total electricity consumption.

In this respect, WAPDA clectrical supply is unreliable due to current fluctuations and numerous
toad shedding. Morcover, the raral industrialization policy stipulates that creation of power
aeneration by entreprencurs will be encouraged and in cases where excess eleciricity is generated
beyvond the plants needs, WAPDA will purchase the same.

Therefore, a power generation unit will be installed at the plant. This technology will also be
imported.

Dicsel, pas and furnace oil generator units are the three possible options. For purposes of
calcutation, a gas generator has been selected. 1 has a high initial cost than a diesel gencerator
but is cconomical in terms of operating costs. Morcover, Sui gas will be available at the plant
through a pipeline connection. Gas load-sheddings may also occur but are more infrequent than
clectric load-sheddings.  As a precaution, a gas tank should also be installed to avoid any power
generation breakdown.

The total maximum capacity required for the plant is 3.76 MWH (sce part 1, chapter 6.3). Six
generator units (five during the first phase, one during the second) of 750 KVA cach will be
istalled to mecet this requirement.

Note: Modern edible oil processing and packaging plants are tully computerized, but equipment
supplicrs and local entreprencurs were reluctant to recommend this level of sophistication as
local infrastructure and personnel do not bave the required teehnical ability o handle such a high
fevel of automation. addition of such a factlity may be considered in the future.

5.2, mported Phant Machinery Specifications and Cost Fstimate

Except for the small percentage of equipment that will be purchased localiy (see chapter 5.3

hereafter), the bulk of the machinery is to be imported.
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The cost estimates are derived from quotations provided by several equipment suppliers listed
in the annexes. Specifications and cost estimates of imported machinery for a 500 mt/d plant
are listed in Tables B-14 and B-14bis (sce also the synopsis at the beginning of this chapter).

Various taxes and charges accounting for 15% of the cost of imported machinery are leviable.
They include kyra tax (5%), 1./C charges, import license fee, insurance, octroi, clearing and
forwarding charges and inland freight.

There is no leviable custom duty, sales tax and surcharge, as the plant will be established in a
rural arca.

5.3, Locally Manufactured Plant Equipment and Cost Estimate

A rough cost estimate for the local machinery is 25% of the cost CIF of irnported machinery for
each phase.

A list of locally manufactured machinery (derived from several quotations and feasibility studies)
required for the project is as follows.

- Vessels, sterage tanks, cyclones, ducts, chutes, bins, hoppers, conveyors, bucket
clevators, baling press, boilers

- Pipes and fittings

- Cooling towers

- Motor pump for water and oil

- Transtformers, switchboards and distribution boards, motors and starters

- Llectric cables and wiring

- Gas and clectric welding equipment

- Workshop cquipment

- Weighbridge

- Tubewells and water tank

- Gas tank

- Fire fighting cquipment

- Laboratory cquipment
Auniliary cquipment tor the packaging unit

5.4. Erection, Installation and Comumissioning

The expenses are estimated to be 2.5% of the cest CHF of the imported machinery for each
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phase.

5.5. Miscellancous Equipment

A provision of Rs.5,000,000 (lumpsum) will be made for the purchase of vehicles, furniture,
office cquipment, computers, cte., for each phase of the project.

5.6. Spare Parts for Repair and Maintenance

The annual spare parts cost is conservatively estimated to be 1% of the total investment capital
in machinery (including imported and local equipment).
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6. AUXILIARY INPUTS (EXCEPT COTTONSEED AND SUNFLOWER SEED)

6.1. Tlexane
See Table B-15: Daily Hexane Consumption and Cost Estimate.
Hexane is the solvent used to extract the oil left in the cake after the prepressing stage.

An initial volume of about 60 tons of hexane is required the very first day of operation to be
mixed with about 187 tons of cake (sce Table B-15) this combination (also referred as first cake)
is fed into the extractor.

Since hexane is recyeled, its consumption 1s estimated interms ol losses per ton ol first cake
(Table B-15).

It is assumed that for an equal tonnage of cottonseed first cake and sunflower seed first cake,
the losses are identical and cqual to 0.25% of the weight of the first cake.

Heaane is imported and distributed locally by Pakistan State Oil (PSO) or Pakistan Burma Sheil
(PBS). Tt is advisable 1o have three or four month inventories ¢n hand at the site.

The price of hexane is estimated to be approximately Rs. I8 per liter, including the cost of
tansportation.  During the Gult War, the price jumped to R, 30 per liter, but one can expeci
the price to go down in the future and a reasonable estimate would be Rs. 20 per liter or about
Rs.25 per kg (hexane density is 0.82) or Rs.25,000/ton.

6.2. Caustic Soda
See Table B-1o: Darly Caustie Soda Consumption & Cost Estimate.

Caustic soda is used during basie refining o neutralize the fatty free acius (FFA) contained in

the crude ol
The consamption of caisie soda (NaOT depends ons the BEA - content m ool For this
caleulition, 1t assamed that the percentage of FEA meoil s only T and remans constant

throughout the year. This assumes that the moisture content ol the seed 1s maintained at an
acceptable level throughout the production period.

Recommendations for caustic soda usage by refining manufacturers are rather low and the
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consumption during actual operations is more realistic: 4.4 kg of caustic soda per ton of crude
oil with 1% as FIFA content.

The wtal tonnage of crude ol produced s taken as a basis for estimating the caustic soda
requirements (Table B-16). ‘There is a difference between the volume of crude oil going into
basic refining and the volume of basic refined oil as soap stock is formed during the process (sce

Table B-16).

Caustic soda is produced locally and is available throughout the year. 1ts unit cost is estimated
to Rs.9,000/ton.

6.3. Bleaching Earth

Sce Table B-17: Daily Bleaching Farth Consumption and Cost Estimate.

Bleaching carth (alvo called tullers™ carth or filtering carth) absorbs the color bodies of the basic
refined oil during oleaching or decolorization.

Bleaching takes place during the final refining stage. A bleaching plant will be installed al the
plant during the second phase of investment. It should be operational from year 4.

It is assumed that for an equal tonnage of cottonseed oil and sunflower seed oil, the bleaching
carth requirements are equivalent and amount to 20 kg per ton of basic refined oil.

Existing requirements of bleaching carth are met substantially through imports. One plant in

Dera Ismael Khan produces bleaching carth. It is advisable to have a two to three month
inventory at the plant. Unit cost for bleaching carth is estimated at Rs.6,500/ton.

6.4, Phastic (P.ECT)
Sce Table B-18: Daily Plastic (P E.T.) Consumption and Cost Estimate Year 1 to 6.

Together with the complete refining plant, the packaging unit will be operational from the fourth
yeur.

For this calculation, one will only consider the production of 3 kg bottles.  The plastic
consumption is estimated to TOS grams per 3 kg bottle,

P.E.T. is not produced tocally and must be imported. 1t is advisable to have a two o three
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month inventory at the plant. ‘The P.E.T. unit cost is estimated at Rs.65,000/ton.

Note: Bulk technology used for handling raw materials will also be used for meal handling.
Therefore neither bagging equipment nor any input in the form of bags is nccessary.
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Steam and water requirement estimates by machine manufacturers are usually far too low and
have to be doubled in order to fulfill actual needs.

Istimates for utility consumption (steam, water, clectricity) are derived from: Pre-Investment
Considerations and Appropriate Planning in the Vegetable Oil Industry, UNIDO Publications.

The cost estimate for insiallation of water and gas connections is included in the unit cost of land

as estimated in chapter 2, part L

Note: It is assumed that the consumption of water and electricity estimated hereafter also covers
the requirements of the procurement division installed at the site of the plant.

7.1. Steam

See Table B-19: Daily Gas Requirements and Cost Estimate for Steam Production.

Steam is required for extraction and refining. 1tis produced by locally manufactured boilers and
should be constantly avatlable.

Fhe average steam consumption per ton of oil is as follows:

tD

tons, if the process stops at the neutralization stage  (production of basic refined oil),

(]

3gons, if the process includes a final refining (production ot fully refined oil),
] )

). 3 tons for the Timal refining (bleaching + deodorization).

—

An exact Ld]klll wion of daily steam consumption for otlseed proce ssing and oil refining is found
in Annex BS. 10 is assumed that the steam requirements for processing cottonseed and

suntlower seed. are identical.

The fuel selected to operate the boilers is gas, this will be available at the plant site through a
main pipeline connection. Gas is less costly than furnace oil and does not normally require any
storage facility. However, gas load-shedding may oceur, therefore a small-capacity gas tank will
be installed (a gas tank is included i the Tist of local equipment required for the plant, see part
I, chapter 5.3). Another fuel alternative would be to use hulls as their value is low and their
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heating. capacity is 4,000 to 7,000 keal/kg.  However, they must be dried and pelletized to a
convenient form before use and have the disadvantage ot feaving large deposits of ash, thus
necessitating burners and boilers ofa special design, ultimately proving uneconomical since hulls
can also be sold as fertilizer or mixed with meal.

Gas requirements are estimated to be 78.83 cubic meter per ton of steam per hour. The unit
cost is estimated to be Rs. 0.706 per cubic meter.

7.2. Water

The total amount of fresh water needed ranges tiom 3 to 5 m3 per ton of oil produced.

A tubewell and water tank must be installed at the plant to fulfill the water requirements. Their
cost estimates are included in the list of local equipment and machinery found in part I, chapter
5.3

A water treatment plant will also be installed (see part I, chapter 5.2) as drinking water is
required during the refining stage.

7.3. Electricity

Sce Table B-20: Daily Gas Consumption and Cost Estimate for Electricity Generation.

Power should be available at all times and will be gencrated on-site.

Electricity requirements are as follows:

° Oil extraction: 150 KWH per ton of sced, including sced  houses operation,
cleaning, delinting, dehulling, pre-pressing, solvent extraction,

. Oil refining: 100 KWH per ton of oil, including basic and  final refining and
packaging.
The above estimaies include clectricity for the plant and offices. A detailed estimate of the daily
electricity requirements for oilseed processing and oil refining is found in Annex B-6.
On the basis of electricity requirements defined hereabove, the calculation of the maximum

hourly power generation capacity s as follows:
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o Oil extraction: with 475 tons as maximum daily sced intake, 19.8 tons of seed
will be processed per hour and  for which 2970 KWH are required (19.8 tons x
150 KWH),

o Oil refining: with 190 tons as maximum daily oil input, 7.9 tons of oil will be
refined per hour for which 790 KWH are required (7.9 tons x 100 KWH).

It is assumed that the clectricity requirements for processing a cottonsced and a sunflower seed
are identical.

Therefore, generator units with a total capacity of 3.76 MWH (2,97 MWIT + .79 MWIH) must
be installed.

The technology selected in this concept paper is a generator unit with gas as the prime power
(see part I, chapter 5). The gas cost estimate is Rs. 0.57/KWH (Source: Caterpillar
Representative in Pakistan).

Note: ‘Fhe plant will not operate at full capacity from the first year and therefore its power
seneration capacity will not be fully utilized.  According to the rural industrialization policy,
creation of power generation by the entrepreneurs will be encouraged and in cases where excess
clectricity beyond the normal requirements is produced by the plant, WAPDA will purchase.
Consequently the company could operate its power generation unit at full capacity and scll the
excess electricity.
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1. PLANT ORGANIZATION MANAGEMENT AND TECIINICAL PERSONNEL

1. MANAGEMENT AND TECHNICAL PERSONNLL

This chapter outlines the personnel requirements for the following divisions of the commodity
system: Factory, Personnel & Administration and Finance & Accounts. It estimates salaries
and wages of staff and labor attached to the different divisions and departments.  Personnel
requirements for the following divisions: Procurement, Sales & Distribution and Marketing are
outlined in separate reports (sections B and C).

Availability of stall and labor was a determining factor when claborating the rationale with
regard to the location of the plant (sce part 1, chapter 2).

Note: Management personncel, supervisors, foremen and some skilled operators will be recruited
in advance, in order to be trained and be present during the construction of the buildings and
the installation of cquipment. Personnel requirements during the pre-operational phase are
estimated i the Tollowing chapter (part H, chapter 2).

1.1. Production and Technical Personncl

Sce Chart B-1: Teehnical Personnel Required per Type of Operation and per Shift and Table
B-21: Production and Technical Personnel Base Salaries,

Except for the Production Manager, the Chief Chemist, and the Technical Manager, production
and technical personne! requinements are estimated ona three-shift basis.

As the process is continuous, the plant will operate 7 days a week. Therelore, the total cost of
monthly salaries, as caleulated on the basis of a 6-day work-week in Table B-21, must be
increased by 145 (roughly 1/7).

n addition. fringe benefits will be caleulated at the rate of 50%

Additional Tabor may be required from the fourth year 1o landle and transfer the bottles of oil
to the store house. The filling and capping machines of the packaging plant operate only 8 hours

a4 day, although personnel recuirements for this section were estimated on the basis of three daily
shifts. Therefore, additional personnel will be available for bottle handhng at the plant.
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CHART B~I -~ TECHNICAL PERSONNEL REQUIRED PER TYPE OF OPERATION AND

PER SHIFT
WAREHOUSE / EACH 1 Supervisor
1 Operator
2 Helpers
POWER GENERATION 1 Engineer
1 Operator
1 Mechanic
1 Helper
MAINTENANCE / WORKSHOP 1 Supervisor
4 Workers
LABORATORY 1 Chemist
SEED CRUSHING-~=-~===—~ SEED PREPARATION

1 Supervisor
1 Foreman

1 Engineer
1 Electrician
1 Mechanic

OIL EXTRACTION-==~==—-

1 Superviscr
1 Foreman

OIL PROCESSING=====w=w==x REFINING=======m===

1 Supervisor
1 Foreman

AND PACKING
1 Engineer
1 Electrician
1 Mechanic

PACKAGING-=—-—===~=~~

1 Supervisor
1 Foreman

CLEANING
1 Operator
2 Helpers
DELINTING
1 Operator
2 Helpers
DEHULLING
1 Operator
2 Helpers
PRE-PRESSING
1 Operator
2 Helpers
SOLVENT EXTRACTION
1 Operrator
2 Helpers
NEUTRALIZATION
1 Operator
2 Helpers
BLEACHING
1 Operator
2 Helpers
DEODORIZATION
1 Operator
2 Helpers
WATER TREATMENT
1 Operator
2 Helpers
BLOW MOLDING
1 Operator
2 Helpers
FILLING
1 Opecrator
2 Helpers
CAPPING
1 Operator
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1.2, Managerial and Administrative Personnel
Table B-22 outlines the managerial and administrative personnel base salaries.

In addition to the monthly cost of managerial and administrative personnel, fringe benefits must
be added at the rate of 50%.

Unlike the production and technical staff, it is assumed that the managerial and administrative
personnel requirements remain the same during the second phase of investment.
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2. PRE-PRODUCTION PHASE AND TRAINING PROGRAM

A sound recruitment policy is not sufficient to oftset the lack of managerial skills at the technical
and administrative level in the Pakistani oilsced industry. A training program in the form of
technical assistance s also required.

Training programs will be arranged on-site with forcign experts, but traiing visits overseas o
an oilseed processing plant will also have to be organized.

2.1. Pre-production Phase

A substantial portion of the managerial, technical and administrative pe rsonnel must be recruited
during the pre- pmduumn phase in order (o supervise/attend the installation of the machines,
recruit the rest of the necessary technical and administrative stall, define the production

program, plan the purchase of auxiliary inputs, ete..

Tables B-23 outlines the personnel requirements for this period. Similarly a fringe benefit of
504 must be added to cach monthly salary.

The cost of mnstallition of lhc cquipmcnl and machinery by foreign specialists has already been
estimated in part 1, chapter 5.4 (Erection, Installation and Commissioning).  However, the role
of these experts is not spguhmlly to train the tocal personnel. Therefore, w training program
must be organized.

For this purpose, two oilseed processing experts will be assigned for a period of three months
during the pre production phase Tor onsite training of the teehnical personnel reernited for the
project. The cost s estimated at US s $10,000 per man, per month (total cost: US $60,000).

Lo addition. a one-month training visit to an oilsced processing plant in o foreign country will
be organized for the Chietl Executive, the Factory Manager and the Production Manager before
the production starts. The total cost of their visitis roughly estimated at US 55,000 per person,
per month Gneluding mternational travel and per dicm).

2.2 Praining of Bersennel during the Operational Phuse
Similarly, on-site training by foreign experts will be provided to the production personncl during

the operational phase.  ‘The technical assistanee will consist of foreign experts assigned as
outhined in Table B-24,
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In addition, a two-month training visit to an oilsced processing plant in a foreign country will
be oreanized during the shut-down period for the technical personnet of the plant.

Five engineers and five supervisors will be selected to visit a plant by the end of year 1.
Similarly, a training visit for five engineers and five supervisors will be organized at the end of
yeur Q.

The cost of ciach annual visit is estimated at US $100,006 (10 people at the rate of US $5,000
per person, per month, including international travel and per diem).



TABLE B-1 - BUILDING COST

ESTIMATE / PHASE 1

DESIGNATION AREA UNIT COST TOTAL COST
sq ft Rs./sqg fr (1) Rs.000

Warchouses 45,000 186 8,100

(meal, lints etc.)

Machinery 50,000 300 15,000

(except solvent exti)

solvent Extraction 10,000 350 3,500

Office, Residence 25,000 300 7,500

Power Station 10,000 200 2,000

& miscelloneous

Boundary Walt (2) 125,000 12 1,500

TOTAL FHASE 1 140,000 (3) 37,600

(1) Unit cost derived from architects, actual operations and

team estimates.

(2) Lenght an feet and umt cost

(3) Except the boundary watl

i Rs/ft

TABLE B-1 bis - BUILDING COST ESTIMATE / PHASE 2

DESIGNATION AREA UNIT COST TOTAL COST
sq ft Rs./sq ft (1) Rs.000’
Refinery and Packaging 10,000 300 3,000
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TABLE B-14 - SPECIFICATION AND COST OF IMPORTED MACHINERY FOR THL 500 MT/D PLANT / PHASE 1

tOQUIPMENT SPECTEICATION UNIT COST NUMBER  TOTAL COST TOTAL COST
us ¢ (1) OF UNITS us % RS

- SEED PREPARATION

Cleaning, Delinting and 2,326,100 1 2,326,100 53,500,300
Lehulting Plant

Ol EXTRACTION

Pre-pressing and Solvent 3,685,500 1 3,685,500 84,766,500

Extraction Plant
BASIC REEINING

Neutralisatvon Plant 1, 110,600 1 1,110,600 24,045, 800

- QUALTTY CONTRQOL

Laboratory Cguipment for 20,200 1 20,200 464,600
Analysis of Protein, Ol

and Mo tare of Meal and Seeds

abutatery boprpaent by 1,000 1 11,000 Jh5, 000

Fotentyome tere Drtratsong

- AUXTUTA: Y FGUIPMENT

dater Treatment Plant 39,900 1 39,900 917,700
Fower Generotor, S9N AVA 260,000 5 1,300,000 29,500,000
TUTAL PHASL | 8,493, 500 194, 344, 90U

(1) CIF Karachi



TABLE B-14 bis - SPECIFICATION AND COST CF IMPORTED MACHINERY FOR THE 500 MT/D PLANT / PHASE 2

EQUIPMENT SPECIFICATION UNIT CCST NUMBER TOTAL COST TOTAL COST
us ¢ (1) OF UNITS us ¢ RS

- FINAL KETINING

Bleaching Plant 530,400 1 530,400 12,199,200
Deodorization Plant 1,342,700 11,342,700 30,882,100
- PACKAGING

Blow Molding Equipaent for 2,000,000 1 2,000,000 46,000,000

PFlastic Bottles Manutacturing

filling Machine 1,300,000 1 1,300,000 29,¢0c,000

Capping Machine 400,000 1 400,000 9,200,000
AUXTLTARY TQUIIMEN?

Power Generator, 750 KVA 260,000 1 260,000 5,980,000

TOTAL PHASE 2 5,833,100 134,161,300

(1) CIF Karachi
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TABLE B-15 - DAILY HEXANE CONSUMPTION AND COST ESTIMATE YEAR 1 70 6

HEXANE COTTONSEED SUNFLOWER SEED

UNIT COST R
ESTIMATE DALLY FIRST DAILY HEXANC DAILY COST DATLY FiRST DALLY HEXANE DAILY COST
(Rs/ton) INTAKE CAKE (1) LOSSES (3) ESTIMATE INTAKE CAKE (2) LOSSES (3) ESTIMATE
(tons) (tons) (tons) (Rs.) (tons) (tons) (tonw) (Rs.)
TEAR 1 25,000 375 187.5 0.469 11,719 300 180 0.459 11,250
YLAR 2 26,250 400 200.0 0.500 13,125 325 195 0.488 12,797
YEAR § 27,563 450 225.0 0.563 15,504 350 210 0.529 14,470
YEAR 4 28,94 475 237.5 0.594 17,183 375 225 0.563 16,279
YEAR 5 30,388 475 237.5 0.594 18,043 400 240 0.600 18,233
TEAR 6 30,388 475 237.5 0.594 18,043 450 270 0.675 20,512

(1) f1rst cake = 50 % ot the cottonsced ntake
(2) First cake = 60 % of the sunflewer seed intake

C0 Lo are enlimated to 0.9 % of the werght of the first cake
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TABLE 8-16

CAUSTIC SODA

COTTONSEED OIL

- DAILY CAUSTIC SODA CONSUMPTION AND COST ESTIMATE YEAR 1 10 6

SUNFLOWER OIL

UNIT €OST
FSTIMATE  DAILY CRUDE OIL  DAILY CAUSTIC SODA DAILY DAILY CRUDE OIL DALY CAUSTIC SODA DAILY

(Rs/ton) PRODUCTION (1) CONSUMTPION (3) Ccos1 FRODUCTION (2) CONSUMTRION (3) COST

(tons) (tons) (Rs.) (tons) (tons) (Rs.)

VEAR 9,000 75 0.330 2,970 "z 0.515 4,633
AR 9,450 80 06.352 5,326 127 0.599 5,281
ST 9,903 90 0.39 5,009 157 0.60% 5,081
AR« 10,419 95 0.418 4,355 146 0.642 6,693
1EAR 6 10,940 95 0.418 4,573 156 0.686 7,509
(AR b 10,940 95 0.418 4,573 176 0.774 8,472

Y v cade cottonseed ot

C) Uhede

‘o
Vo

TR N

sutittower ot

= 20 % of the cottonsced 1ntake

39 % ot the suntlhwer secd intake

Loda consomptron: b ky e

ton ot crude ol
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TABLE B-17 - DAILY BLEACHING EARTH CONSUMPTION AND COST ESTIMATE YEAR &4 TO 6

BLEACKING EARTH BASIC REFINED COTIONSLED OR BLEACHING EARTH DAILY COST
COST ESTIMATE (1) SUNFLOWER OIt DAILY INPUT (2) DAILY CONSUMPTION (Rs)

(Rs/ton) (tons) (3) (tons)
YFAR & 7,525 150 3.0 22,574
YEAR 5 7,901 170 3.4 26,863
YEAR & 7,901 190 3.8 30,023

(1) Bleaching earth cost estimate for year 1 = Rs.6,501/ton
(2) Refer to Table 11 of the production program that cutlines the daily cottonseed or sunflower

cil production.
(3) Bleaching carth consumption: 20 kg per ton of pa-ic refined oil.
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TABLE B-18 - DAILY PLASTIC (P.E.T.) CONSUMPVION ALD CGST ESTIMATE YEAR 4 TO 6

DALY PRODUCTION OF
3 KG FLASTIC BOTTLES

(nustor of battles)

P.E.T. DAILY OIl

COST ESTIMATE (1)  FPRODUCTION (2)

(Rs/ton) (tons)

TYLAR & Y, 046 150
YEAR 5 79,008 170
YEAR 6 79,008 190

(1) P.E.T. cost estimate tor yeat

oil production.

(8) P b T. contuaption: 109 grams per 3 kg bottte

90

1 = Rs.65,000/ten
(2) Refer to Table 1 of the production program that outlines the daity cottonsved or

50, 00U
56,667
63,334

pAlLY P.ELT. DALILY COST

CONSUMPTION (R:)
(3) (tons)

H.2h 394,040

5.95 470,097

6.65 525,411

sunt Lower



TAGLE B-19 - DAILY GAS REQUIREMENTS AND COST ESTIMATE FOR STEAM PRCDUCTION YEAR 1 70 6

Y[ AR
YEAR
1t AR
1t AR
AR

T AR

[

3

[SRS A S

GAS UNIT COST
ESTIMATE

(Ru/cubic meter)

con

ONSETD

DAILY STEAM
RCQUIREMENTS (1)

DAILY GAS
REQUIREMENTS (2)

91

DeiILY
CosT
(Rs.)

7,124
4947
9,449

13,336

14,409

14,815

(tons) (cubic meter)
1 0.706 128 10,090
N (U 136 Ju, 21
3 0.778 154 12,140
4 0.817 207 16,3518
s 0.858 213 16,791
& 0.858 219 }7,2(’)“
Soe Arneacre S tor the deteil of the calculation of steam requirements

tisated gas requirement: 78.83 cubic moter per ton of steam per hour

SUNFLOWIR SEED

DAILY STEAM

REQUIREMENTS (1)

(tons)

222
A
260
3235
347
391

DAILY GAS
REDUIREMENTS (2)

(cubic neter)

17,500
18,919
20,496
29 462
27,344
30,823

DAILY
CoST
(Rs.)

12,355
14,025
15,953
20,810
23,474
26,450



TABLE B-20 - DAILY GAS REQUIRLMENTS AND COST ESTIMATE FOR ELECTRICITY GENERATION YEAR 1 T0 6

COTTUNSEED SUNFLOWER SEED
GAS UNLT COST B o

ESTIMATE HOURLY LLECIRICITY DAILY GAS HOURLY ELECIRICITY DAILY GAS

(RS/KWH) REQUIREMENTS (1) COST ESTIMATE (2) REQUIREMENTS (1) COST ESTIMATE (2)

(AWH) (Rs.) (KWH) (Rs.)

YEAR 1 0.57 2,397 32,791 1,968 26,922
YEAR 2 0.60 2,557 34,729 2,131 30,610
YEAR 3 0.63 2,877 43,391 2,29 34,629
YEAR & 0.66 3,537 56,013 2,939 4h,543
YEAR S 0.69 3,604 59,928 3,10 53, 044
YLAR & 0.69 3,670 61,004 3,586 59,628

(1) Sece Annexure 6 ftor the detatl of the calculation of KWH requirenents
(2) Gow cost estimate for electricity generation = K 0.97/KWH (source: Caterpillar representative in Pakistan)
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TABLE 8-21 - PRODUCTION AND TECHNICAL PERSONNEL BASE SALARIES

DESIGNATION NUMBER OF BASE SALARY
PERSONS MONTHLY

(Rs)

Production Manager i 60,000
Chief Cnemist (1) 1 45,000
Technical Manager (2) 1 36,000
Engineers 9 32,000
Mechanics 9 16,000
tlectorerany 6 16, 000
Chemists 3 16,000
SUPCTVIRGEs 24 12,000
foreman (3) 9 10,060
Cperators (3) 36 8,000
workers (3) 9 6,000
elpers (4) 69 2,000

10TAL V77

(1) In charge ot the laboratory

(2) In charge of the factory maintenance
(3) Skilled labor

(4) Unskilled labor

93

YEAR 1
COST/MONTH
(Rs)

60,000
45,000
36,000
248,000
Vah 000
v, 000
48,000
284,000
20,000
288,000
S4,000
138,000

1,575,000

ADDITIONAL PERSONNEL

T0 BF HIRED

FROM YEAR

’

‘4



TABLE B-22 - MANAGERIAL AND ADMINISIRATIVE - KSONNEL BASE SALARIES

DLSIGNATION NUMBLR ¢ BASE SALARY YEAR 1
PERSONS MONTHLY COST/MONTH

(R+) (Rs)

Chief Executive 1 100,000 10y, 000
factory Manager 1 80,000 80,000
General Manager Finance 1 80,000 801,000
Assistant Finance Manager i 60,000 60,000
Personnel Manager (1) 1 a0, 0o 67,000
Assistant Porsonnel Manager 1 40,000 40,000
Purchase Officer (2) 1 16,500 16,500
Account Officer 1 25,000 25,000
Administrative honagoer i 50,000 50,000
Account Assistants 6 8,000 48,000
Store A tants Y 4y, 000 24, (g
Securty Otfacen i 149,000 14,000
Typrts 4 6,000 24,000
Security Staft 25 3,000 75,000
Drivers 5 5,000 25,000
Cooks 2 3,000 6,000
Peons 10 2,000 20,000
Sweepers 2 2,000 4,000
TOTAL 69 755,500

(1) The personnel manager should be familiar with legal issues.
(2) In charge ot the purchase of all the necessary inputs other

thon tho ras mais et
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TAGLT B-23% - MAMAGEMENT AND TECHNICAL PERSONNEL REQUIRIMENTS DURING THE PREPRODUCTION PHASE

DESIGMATION NUMBER OF BASE SALARY KUMBER OF YEAR O
PERSONS MONTHLY MONTHS ANNUAL COST
(Rs) (Rs)

MANAGERIAL AND ADMINISTRATIVE PERSONNEL

Chiet Daxccutive 1 100,000 12 1,200,000
General Manager Finance 1 80,000 " 880,00U
Factuty Manager 1 80,000 5} 480,000
e onnel Manager 1 60, 00U 11 660,000
Assntant Finance Manager 1 60,000 3 180,000
At tant Perconnel Manager 1 40,000 3 120,000
burchaso ctticer 1 16,500 3 49,500
Account Otficer 1 25,000 3 75,000
Acinisteative Manager 1 50,000 3 150,000
ACcount Ansistant 2 8,000 3 48,000
Store assistant 1 5,000 3 15,000
Security Stficer 1 15,000 6 90,000
Typint 2 6,000 6 72,000
Security Staff 15 3,000 [) 270,000
Irivers 2 5,000 1" 110,000
Ceok 1 3,000 6 18,000
Peon 2 2,000 6 24,000
Sweeper 1 2,000 6 12,000
PRODUCTION AND TECHNICAL PERSONNEL

B oadeo tion Manager 1 60,000 6 360,000
Chiet Chemist 1 45,00C 3 135,000
Technical Manager 1 36,000 6 216,000
Tngineer Q 32.000 3 864,000
dechanie 9 16,000 3 432,000
tlectrician 6 16,000 3 288,000
Supier/isor 24 12,000 3 864,000
Foreten 9 10,000 3 270,000
Woerator 36 5,000 3 864,000
Avtraer 9 6, 000 3 162,000
TOTAL PERSONNEL 8,908,500
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TABLE B-24 - FOREIGN TECHNICAL ASSISTANCE DURING THL PRODUCTION PHASE

DESIGNATION PERIOD COST/MONTH ANKNUAL COST
OF EXPERT OF TRAINING Uss Uss
YEAR 1 Processing 3 months 10,000 30,000
Quality Control 3 months 10,000 30,000
YEAR 2 Processing 3 months 10,000 30,000
Quality Control 3 months 10,000 30,000
YEAR 3 Processing 3 months 10,000 30,000

YUAR 4  Annual cost of training = 15,000 US$ (Llumpsum)

YEAR 5 Annual cost of training = 15,000 USE (lumpsum)

YEAR 6  Annual cost of training = 15,000 US$ (lunpsum)

96



C. M/\RKET S/‘\l[q AND DISTRIBUTION

e IO i D W P At v e LT P s S T I SRR W SR N S L 0

I. SUNFLOWER AND COTTONSEED O MARKET

1. EVOLUTION OF THE EDIBLE OIL MARKET IN PAKISTAN

1.1 The Traditional Pattern

A feature of the traditionad pattern of edible oil consumption in Pakistan before the late
nineteen-fiftics was the sharp division in consumption patterns between the poor and the
better-oft. The upper and middle classes used clarified butter (ash ghee) as a cooking
medium, while the poor relied on a variety of vegetable oils ranging from cottonseed oil to
various brassica types such as rape, mustard and taramira (aruguly, almost all which were
arown Tocally by the Jargely rural population. The total consumption ol fals by the majority
ol the population, including edible oifs, was very Tow. Asli ghee was for most, a rarely
attained tuzury. With rapid population growth, urbanization, and rising standards of hiving,
the demand for edible fat, above all for asli ghee, rose quickly, outstripping the sluggish
increase in availability of dairy products. Price rises and shortages of asli ghee came to
affect even the middle classes and it became necessary to find a substitute for what was
rapidly becoming a luxury rather than a staple.

1.2 The Introduction of Ghee

The substiture selected by both the government and private sectors was vanaspati ghee
(hereinafter ghee). basically hydrogenated vegetable fat which physically resembles asli ghee
(as well as Lurd and shortening) and like the aforementioned., is solid al room temperatures.
This chinge over was not made for reasons of health (ghee has the same high cholesterol
content as ashi ghee while kicking even its™ Hmited nutritional value) but rather due to the fact
that the two products were similar enough i appearance to encourage substitution and chee
could be made from @ wide variety of oils, Tt can, in fact, be made from a blend ol oils, a
typical mixture today being palm and soybean oils. The disadvantages of encouraging
consumption of a product that invelves an additional manufacturing process and 1s ot only
irerior 1o ordinary cooking oil but positovely harmfuls dawned on the government twenly
years after chee hud heenmiroduced s had displaced ase ghee twhieh is now over twice the
price of when the substitntion was introduced), and had even begun o extensively displace
crude vegetable oils in rural arcas.  However, in the face of an entrenched ghee industry
(both state-owned and private sector) the move towards refined cooking oil has been
excruciatingly slow.
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1.3 Cousequences of GOP Intervention

The historic paucity of fats in the diet of the majority of Pakistanis has meant that butter,
ghee and other fats have been considered highly desirable foods. The greater availability and
a stable price of ghee had become a political objective. The nationalization of private
Pakistani-owned ghee manufacturing units and their consolidation into the Ghee Corporation
of Pakistan (GCP), gave the GOP an unprecedented degree of control over the edible oil
manufacturing sector and over prices in particular. Thereafter, keeping down ghee prices
became as much a political article of faith to every succeeding government as low wheat
prices. The GOP could do this because the availability of cheap, often subsidized, inported
oil has allowed it to escape the immediate cconomic consequences of its own policy.
However, this effective underpricing of ghee to the Pakistani consumer was fraught with
serious consequences for oilseeds production in the country.

Ghee prices in Pakistan, which were already fow, have risen by only 84% 1n rupee terms
between 1975-76 and 1988-89. During this period, mutton and beef have registered 220%
and 242% increases respectively, cggs, despite a massive increase in production, 145 %,
pulses 345% and wheat, the price of which has always been severely controlled, has risen by
9141, Ghee prices are no longer formally controtled by the GOP but GCP's weight in the
market is so overwhelming that by setting GCP’s prices, the GOP has so far been able to
dictate overall market prices.

During the decade ending 1984-85, per capita consumption of vegetable ghee increased by
about 80 percent, from 3.77 kg. per person pcr annum in 1975-76 to 6.76 kg. in 1984-85.
In 1975-76, expendiiure on vegetable ghee was 2,10 percent of per capita income for that
year, whereas in 1984-85 it was no more than 1.89 percent of annual per capita income.

1.1 Smugpling of Ghee

If we compare Pakistani ghee/edible oil prices to those of two neighboring countries, e find
that Indian prices are 0 - 50% higher for comparable products, while Iranian prices have
varied from two to three times the Pakistani price’.  Low comparative prices have meant

that Pakistani ghee is consumed not only in Afghanistan, as well as in Indian Panjab and
[ran, but occasionally in Soviet Central Asia and in the Gult States as well. The only Tt
scems o be the carrying capacity of smugglers. [0 ditficult to quantify the amounts
smuggled; estimates have ranged from 13 to 20 pereent of production. Even the lower figure
represents astaggering quantity.
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1.5  State of the Industry

The industry is lcdmlcally proficient in ghee manufacture but economically inefficient.
Sanitation is substandard in most units and packaging and presentation generaily primitive.’
Over staffing is so endemic in the state-owned GCP that productivity per employee is
typically 18% of that in private sector mills.”

The industry has less experience in manufacturing, packaging and selling cooking oil.
Deodorizatiun is generally not fully effective and packaging is relatively poor and fails to
take into account the potential upmarket appeal of cooking oil. The lack of mandatory
labelling by content and consumer inexperience still hampers the growth of public
consciousness of the comparative characteristics of cooking oils and their relative health
advantages when compared with ghee.

2. DOMESTIC OILSEED PRODUCTION
2.1 QOilseed Production

The 1989-90 production of oilseeds is given in Table C-1. This gives an indication of the
potentially available quantitics of cdible oil in Pakistan, but is by no means indicative of the
actual amounts of oil produccd.

In the first instance, the bulk of cottonseed processed passes through expellers rather than
through a solvent extraction process and thus yields only 10 to 11 percent oil rather than the
16-17% possible with the solvent extraction process.

Rapeseed likewise is provessed through kohlus and expellers and the domestic varicties are in
any case not suitable for processing into cooking oil. This will be possible once canola

and othier double-zero varieties are widely grown, but this will not occur in the near to
medium ‘erm.

At present, rice bran is not treated immediately upon processing to neutralize free fatty acid
formation, henee this potentidly high quality oil is not extracted in edible form and

is used instead tor soap manufacture. For the foreseeable futare, only the large scale rice
mills will be able o install bran treatment facilitios even if market opportunities for rice bran
oil are seen to exist.

Soybean cultivation has been held back by the lack of locally adapted varieties of the sced
and the lack of cultivation technology. Discase, low germination rates and low yiclds have
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TABLE C-1
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OILSEED PRODUCTION AND POTENTIAL EDIBLE OIL IN PAKISTAN (1989-90)

Material

1. Cottonseed

2. Rapeseed/Mustard
3. Sunflower seed #
4. Soyabean #

5. Safflower seed
6. Rice bran *

7. Others

Total

Total excl. rice
bran oil

Quantity Less 10% Gross
Grown Seed $ 0il Ed. 0il
(M/tons)__ Retained  Content (M/tons)
2,949,000 2,654,100 17 451,197
300,000 270,000 35 94,500
60,000 N.A. 37 22,200
1,000 N.A, 12 120
500 450 28 126
300,000 270,000 11 27,700
2,000 1,800 20%% 360
3,613,300 598,203
568,503

been the result. Soybean also needs to find its proper place in the crop rotation cycle.

It is particularly discouraging fact that cottonseed, which provides over 70% of domestically
available cdible oil, is not even an oilseed crop but a by-product of the raw material for the
textile industry.  As far as the edible oil sector is concerned, it is merely fortuitous that
cottonseed oil availability has risen rapidly; it could just as casily decline.

2.2 lmpact of GOP Policy on Oilsceds

Pakistan’s edible oil policy has, in effect, been ad-hoc and implicit rather than long-term and
planned. This policy has had as its main features low prices for cdible fats, ghee as well as
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cooking oil, and reliance on cheap imported oils, both palm which is suitable for ghee
production, and soybean which for a variety of incentives offered to the GOP by the U.S., is
financially attractive to the GOP. The result is that edible fat prices for the consumer have
actually declined in real terms for the Pakistani consumer over the last fifteen years. This in
turn has led to depressed prices, fow demand, and limited financial incentive for the
production of oilsceds in Pakistan.

The availability of cheap imported oils has had an adverse impact on prices offered for local
oitseeds.  As the National Commission on Agriculture put it:

",..gross output of all agricultural products has quadrupled since independence, but
the production of oilsceds has stagnated.”

As demand in the past decade has grown by about 9% per year, imports of edible oils have
climbed sharply and now account (1988) for more than 60% of the domestic use of about 1.2
million tons. " (Subscequent research has shown that domestic use is 1.1 million tons).

The income disadvantage of growing oilseeds is further exacerbated by low yields in Pakistan
- the rate of introduction of new types and better varicties seeds has been slow and hampered
by weak research efforts and lack of diffusion of new sceds and technologies among farmers.
A further complication is that the main domestic source of edible oil is cottonsced which is

not primarily an il crop.

Accepting the nighly optimistic growth rates in domestic edible oil availability assumed in the
NCA report,® no more than 51% of total demand would be met through domestic sources by
the year 2000; this would include growth in yiclds and acreage, higher oilseed prices,
strengthened oilseeds research and extension and the growth solvent extraction processing.”’
This situation presents i major continuing problem for Pakistan for the foresccable future,
from both the balance of payments and food security perspectives.

Currently, there are clear indications that the GOP policy of artificially maintaining low ghee
and oil prices is unsustainable and thus will have to be gradually abandoned, particularly as
cheap soybean oil becomes difficult to obtain,

2.3 Limpact of GOP Palicy on the Sobvent Extraction ndustry

Solvent extraction plants were introduced in Pakistan in the late 1950s, and there are now 24
such plants with a total seed extraction capacity of 550,000 tons per year. By October 1989,
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five of these units had been shut down because raw materials were in short supply and
production was unprofitable at the prevailing prices.  Most of the other units switched over
to rice bran oil extraction (which is extracted in non-edible conditien), so that only about five
plants were being utilized for cottonseed, rapeseed/mustard, or sunflower. The extraction of
the high residual oil content from cotton and rapeseed cake from local expellers has also
become increasingly prevalent. There is a general consensus that many of the solvent
extraction plants are in need of new equipment and general overhaal. In particular,
decortication equipment for sunflower sced is needed in order to achieve efficient levels of
oil extraction and high quality meals.

3. THE EDIBLE OI1L MARKET IN PAKISTAN

3.1 Muarket Size

Private sector members of the industry regard the best estimaie for 1990-91 consumption as
1.1 million tons (Table C-2) with ghee comp.ising 75%, cooking oils of all types 20%,
packaged oils 7% and other fats including butterfat, comprising the remaining 5%. By far
die most dynamic segment of the market is the packaged cooking oil sector which is growing
at an annual rate of a minimum of 15 %o, somie estimates range up to 20 percent. The
expansion of ghee is more modest at 5% per annum although even if some market
substitution of oil for ghee at the upper end is assumed, the rate is not expected to full below
the 3.1 percent growth rate of population in any case.

Table C-3 assumes growth rates of 15% per annum for cooking oil and an optimistic 5% per
annum for ghee through 1995-96.

3.2 Product Differentiation

Cooking oils were introduced by GCP over a decade ago and at one point sunflower oil was
even being sold at a price slightly Tower than that of ghee, as a consumer incentive. For a
variety of reasons connected with GOP pricing policy and GCP inertia, the growth rate in the
consumption of cooking oils was low. The present relative pricing of cooking oil and ghee
however, retlects a strony, relatively recent. consumer driven product ditferentiation between
cooking oil and ghee o the extent that they can be regarded as two different produet ranges
with some possible substitutability at the lower end of the cooking oil range. This reflects
increasing consumer awareness, especiatly at the top of the market, of the fact that ghee is an
inferior, less healthy product and a willingness to pay a premium for cooking oil.
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TABLE C-2
EDIBLE OIL MARKET STRUCTURE - 1990-91
M.TONS PERCENT
Total Edible Oils 1,100,000 100
Ghee 825,000 75
All Cooking Oils 220,000 20
Packaged Oils 75,000 7
Other Fats 55,000 5

Source: Estimates, various sources

TABLE C-3
EDIBLE OILS - PROJECTED GROWTH RATES

Ghee* Packaged
Oil**
1990-91 825,000 75,000
1991-92 866,250 86,250
1992-93 909,563 99,187
1993-94 955,041 114,066
1994-95 1,002,793 131,175
1995-96 1,052,932 150,852

* 5 percent annual increase

*% 15 percent annual increase
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Heavy consumer demand for cooking oils in general and sunflower oil in particular, has led
to the typically Pakistani market situation of hoarding, shortages and unauthorized retailer
premiums. ‘This in turn has led to upward price adjustments by manufacturers including
GCP and widening interest in cooking oils by the private sector.

The situation by carly 1991 was a price range for domestic cooking oils (sce Table C-4) of
between Rs. 21.20/kg for the low end of the market, GCP's Pakwan (soybean) to Rs. 29. 15
for the recently introduced Dalda Sunflower Oil and Rs. 33.92 for Rathan Corn Oil.
Rathan, the oldest cooking oil in Pakistan, is sull hampered by odor problems and limited
supplies of crude maize oil, but retains a devoted following (and commands a premium) due
to its supposedly superior health characteristics. "There are even cheaper less known oils
available, often of dubious quality, but these cannot be considered true mass-market
products.

If the price for GCP's Kohinoor Ghee is taken as a benchmark, Pakwan the cheapest mass-
market domestic oil is priced 113% higher while Dalda SF and Rathan are 155% and 180%

higher respectively.

By contrast, the prices of most ghees tend to cluster at or slightly below the price of
Kohinoor, with only Dalda Vanaspati, truly one of a kind in terms of marketing success,
124% more expensive. The market is clearly divided into two distinct scctors, oil and ghee,
wiith sunflower near the top of it's sector.  Tullo sunflower, by no means the most expensive
sunflower oil is a full 38% more expensive than Kohinoor and 11% more expensive than
Dalda Vanaspat.

There is a separate, small niche devoted to imported packaged cooking oils, corn, suntlower,
soy and blended oils. The major brands are Coroli, Golden Drop and Chef. These command
a considerable premium of between 2309 and 2759 over the benchmark, albeit on a small
scale. This market seement would appear to owe it's existence to the restricted supply of
high quahty Pakistani cooking oils, doubts about quality of domestic packaged oils cte. It
will be interesting: to see the impact of this sepment on Dalda sunflower oil and other well-
marketed, good quality oils.

Given the fact that cooking oil is not only a difterent product from ghee but is also itself
differentiated into several major products, some of which are directly price-competitive and
close o cach other in quality and others forming a hicrarchy by price and quality, it is clear
that the obd system of marketing, i1 it can be so called, is inapplicable. The program of
hydrogenating winchever oil or blend of otls 15 cheapest or available by government deeree
and selling it in a fat-starved market which, seemingly oblivious to quality, soaked up
whatever was offered, seems to be at an end.  This was helped by declining real prices for a
considerable period.
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TABLE C-4

COMPARATIVE EDIBLE OIL PRICES

I 2223232222222 R R LR R 2SS

Retail % Premium
----------------------------------- over Metric
S ‘itre 4 litre 3 litre 1 litre 1 Xg Benchmark Ton
1.  Dalda Sunflower 0il - 110 27.50 29.15 155 29,150
(Lever)
2. Planta 119 23.80 25.23 134 25,228
(Lever)
5. Dalda Cooking 01l 113 22.60 25.96 127 23,956
(Lever) '
4.  Tullo Sunflower 0Oil 122 24.40 25.86 138 25,864
(GCP)
LA Tulto SF 1989 90 18.00 19.08 101 19,080
(GCP)
5. Pukwan 100 20.00 21.20 113 21,200
(GCP)
6. Rathan 72 32.00 35.92 180 33,920
(2.2 Litr)
. tported cornoil 145 48.33 51.23 273 51,233
(Coroli, Golden Drop)
u. lwportea SF ooil 125 41.67 44,17 235 44 167
(Corol)
cohinoor Ghee Skg* 94 18.80 100 18,800
L)
Lo da Ghee Y hy 117 23.40 124 23,400
(tever)
Caacer Various tetail outlets
Nt laported brand prices vary by upto 10 percent depending on retail outlet. Most

prevalent price selected,
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3.3 Price Trends

Not only have cooking oil prices risen steadily in the last two years despite GOP efforts to
control ghee prices, there is a premium of 13% to 55% commanded by cooking oil over
ghee with sunflower oil in the upper ranges. Even if the premium were (o narrow as GOP
allows ghee prices 1o rise to the point where domestic oilseed production becomes a major
factor (as it is doing at the time of writing), it is unlikely 1o go below 25 percent for
sunflower. In fact, with prices expected to rise in the near term, cooking oil appears set to
enjoy both higher reul prices and a significant premiuvm over ghee in an increasingly quality
conscious market.

R I-dible Oil Imports

The two major types of edible oil imported are palm oil and soybean oil (sce Tables C-5 and
C-6) Palm oil, the cheapest, lowest quality oil, is used for blending into ghee.
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TABLE C-5
VOLUME OF IMPORTED OILS
FY (/000 tons)
1979-80 346
1980-81 467
1981-82 624
1982-83 656
1983-84 753
1984-85 664
1985-86 825
1986-87 710
1987-88 1,013
1988-89 986
1989-90 957

Source: Various newspaper reports

107



C. MARl\ll bALLb AND lelRlBUll()N

P amser sasers
TABLE C-6
EDIBLE OIL IMPORTS

Year Quantity Value Avg. Price

(000 tons) (Rs. Million) Rs/Ton

Palm 0il
1983-84 345 2,980 8,640
1984-85 458 4,344 9,480
1585-86 596 3,877 6,510
1986-87 438 2,150 4,910
1987-88 458 3,193 6,970
1988-89 475 3,962 8,340
1989-90 597 4,120 6,901
Soybean 0il

1983-84 407 3,512 8,630
1984-85 195 2,432 12,470
1985-86 218 2,146 9,840
1986-87 249 1,706 6,850
1987-88 500 4,035 3,070
1988-89 384 4,440 11,630
1989-90 343 3,863 11,262

Source: Federal Bureau of Statistics Monthly Statistical
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indicates an average import price of around $ 420 a ton in 1988-89. Current prices in Kuala
Lumpur are even lower.

Soybean oil, which is used both in cooking oil and for blending into ghee is supplicd by GOP
to processors at a price S00 rupees per ton below the current price of refined, bleached and
deodorized (RBD) palm oil. This policy is aimed at taking advantage of subsidized U.S.
soybean oil. The United States supplies Pakistan with soybean oil under the PL-480
program. Approximately $ 80 million worth of oil has been supplied under this program in
1087-88 and 1988-89. Tonnages amounted to 137,135 in 1987-88, and 155,571 in 1988-89.
The arrangement also commits Pakistan to additional mandatory purchases of U.S. soybean
ot which in 1987-88 amounted to 247,600 tons and in 1988-89 to 258,700 tons. There was
some clement of subsidy implicit in the generous credit terms extended for oil purchases,
under VMR-102 Commodity Credit, so that the mandatory purchase of U.S. oil ts financially
attractive to GOP.® The balance of the soybean oil is purchased on world markets.  While
this dumping of cheap oil provides a short-term fix for GOP's congenital resource and
balance of payments problems, it has proved devastating to the domestic production of
oilseeds in Pakistan. It would not be surprising, in view of the present government’s
recognition of the external resource squeeze to see a regulatory tariff on imported oil aimed
at increasing domestic otlseed production.

4. MARKETING STRATEGY

4.1 Plant Output

The output of the phint will comprise sunflower and cotton seed oil. - Sunflower oil
production will commence with 6,600 tons in Year One, rising to 19,980 tons in Ycear Six
while cotton seed oil will commience with 13,388 tons in Year One rising to 16,958 tons in
Yeor Six (see Table C-7).

o a market that 1s presently 75,000 tons per annum and is projcclcd to be over 150,000 tons per
annum by the time refining facilities are operative, the sale of this amount of sunflower oil
should present no problem i a comprehensive marketing strategy is followed.  While it should
also be possible 1o sell cottonseed oil in refined form sale to ghee manufacturers remains a
fallback option,
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TABLE C-7
OIL & MEAL OUTPUT
0IL | MEAL
___________________________________ | e
|
COTTONSEED 13,388 | 30,713 |
Y 1 SUNFLOWER 6,660 | 7,200 |
COTTONSEED 14,960 | 34,320 |
Y 2 SUNFLOWER 8,418 | 9,100 |
COTTONSEED 16,618 | 38,123
Y 3 SUNFLOWER 10,360 | 11,200
COTTONSEED 17,59% | 40,365
Y 4 SUNFLOWER 12,488 | 13,500
COTTONSEED 17,76% 1 40,755
Y 5 SUNFLOWER 14,800 | 16,000
COTTONSEED 16,958 | 38,903
Y 6 SUNFIOWFRER 19,980 ! 21,600
4.2 Markeling Requirements
Marketing or promotion activitics are required in four arcas:
i) Bulk sunflower and cottonseed oil (FFirst phase of production)
i) Sunflower and cotton meal
iii) efined, packaged, sunflower and cottonsced oil (Second phase of production)
iv) Procurement related promotional activitics.
4.3  Marketing Strategy
The following factors will have to be considered:
i) Sunflower oil presently comprises virtually the top segment of the cooking oil market,
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second caly to corn oil, which is sold in relatively small quantities. This is a market
that commands a premium price but where competition is likely to become fairly stitf.
There are already indications that this is occurring; Lever Brothers has recently
introduced their own sunflower oil which sells at a price below only that of Rathan
corn oil, and which benefits from Lever’s excellent distribution and marketing
system. There arc bound to be other competitors in this market. Therefore a major
marketing and distribution effort for packaged suntlower oil will be absolutely
necessary.

In the early stages it would be a sound strategy to avoid the major investment
required in refining and packaging facilitics as well as the effort needed to market and
distribute finished cooking oil. The idea would be to seek a firm with an existing
distribution systeny and a similar product fine which would buy thie oil in buth torm,
refine, package and distribute the product on its own account.  An interesting prospect
would be to approach a company such as Lever Brotherss wlirch has a marketing and
distribution system, refining facilities and has recently formed astrong interest on the
seed side to gauge their interest in purchasing the bulk o, “The missing hink for
Lever is solvent extraction. They presently buy their oil in bulk form from the
markel. Guaranteed minimum amounts of guaranteed quality at market prices are
likely to be of interest to them.

Cotton seed il presenthy =ole ahnost entirely e phee mepiacturers, the eyoeptien
being Lever's Plante oib which s a blend of cotton seed and soybean oils. Cegon
seed oil iy intrinsically @ high quality oil, the international price of which s at par
with, and somctimes above that of sunflower oil. While this oil is attractive to ghee
manufacturers at present and can be initially sold to them in bulk form, once refining
facilitics are in place and a distribution system is developed, it would be a more
profitable proposition to scll cottonseed oil as refined cooking oil rather than as raw
material for ghee. The introductory market price could be at par with Lever's Planta
and somewhat higher thercafter. Given its relatively high smoke point, cotton seed
oil is often used by processors of potato chips, snack foods and nuts. This opens the
possibility of supplying refined cotton seed oil in bulk packing directly to
manufacturers in Pakistan and aborad should the current ban of exports of cdible oils
be lifted.

Pakistan’s varied agro-ccological environments allow the growing of a number of
other oil seed crops. Three other crops are likely to be formidable competitors to
sunflower and cotton seed oil and can also be considered for inclusion in the plant’s
product range at a later period. These are peanut, canola, and safflower. These are
discussed betow.
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4.3.1 Bulk Sunflower and Cottonseced oil

While it is convenient and desirable to locate a single purchaser for bulk oil, or if necessary
one for cach type of oil, the marketing division must ensure that:

1) The prices incorporated in purchase agreeiments should be attractive and subject to
annual revision to take advantage of changing market prices.

i) All possible purchasers should be thoroughly explored to provide alternatives in case
problems are experienced with the original purchaser. A monopsony situation is to be
avoided.

11) The oil supplier must have the right to publicize the fact that he is a (or the) supplier

of the oil being refined, packaged and sold to consumers by the marketer. The
collaborative aspect of the arrangement should be publicized.

V) The company must publicize its activitics including the sale of bulk oil from the very
beginning.

4.3.2 Sunflower and cotton meal

Given the importance of meal revenues to plant profitability and the nascent, though vigorous
meal market this is discussed in detail separately. (Section C. L)

4.4 Refined Sunflower and Cottonsced oil
The marketing effort for cooking oil can conveniently be divided into four segments:

1) The first phase, to commence in the year prior to plant operation, is publicity
concerning the enterprise itself, as mentioned above. This would highlight the firm’s
procurement and processing activities, stressing the unique features of its operation,
s technical supernonty, product quahity and commitment to the Pakistant market and
consumer.

ii) Market research should commence as carly as possible after the management decision
to invest in refining and packaging, and in any case no later than a full year and a
half before the refined oil is due to be marketed. This would involve a full-scale
market study including current demand, consumer profile, growth projections and
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market scgmentation not only by differential price and product but by area, i.e. each
major city and surrounding zone, smaller towns in aggregate cte.(the latter is
indispensable in planning a distribution network). Scasonal variations must be noted.
This information should be updated annually. 1t is suggested that the study be carried
out by a professional market rescarch firm with the close involvement of nominated
personnel of the marketing division who would gain valuable experience thereby.

i) Based on the information gathered from the market study, a distribution network will
be developed. This will involve targeting initial markets, appointing distributers,
determining retail markups (indicative markups are illustrated in Table C-8), and
distributor incentives.

V) A major advertising and promotion campaign will be necessary 1o launch the product
and capture the targeted market share. This would not only involve advertising on
television, radio and print media but also promotional literature such as specially
commissioned cookbooks and distribution of cooked items and samples of oil in
selected markets. It would be cost-effective to undertake this in conjunction with a
major advertising agency.

Apart from promotion ol its own products, the firm should take steps to increase
public awareness on the question of cooking oil versus ghee, stressing the health
aspects and quality of cooking oil and the cost to the national cconomy and the
Pakistani farmer of importing low quality oil for hydrogenation. This latter campaign
should be undertaken in conjunction with other interested cooking oil manufacturers
and cvery cffort should be made to revive the dormant Ministry of Health campaign
on the same subject.

4.4.1 Pricing Policy

[t is proposed to price the refined sunflower oil at an introductory wholesale price of Rs.
26/kg, approximately 7.5 percent below the price of Dalda sunflower oil for the first ycar. In
subsequent years the price will be Rs. 28/kg, which is only fractionally below the price of
Dalda sunflower oil. The cottonseed oil will be sold in refined form initially at Rs,

24,38 ke, the sume price as Levers Plantaoil which is a blend of cottonseed and lower
quality soybean. In subsequent years it is proposed to raise this price to Rs. 25.0, a level 5
percent above the price of Planta (For revenues, see Table C-9).
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PROVISION FOR MARKETING AND DISTRIBUTION

ARV AAARRAARARAAANAA NN AAR KR NN AR AN RN A ARKAN

PROJECTED CASH % MARKETING
RECEIPTS PROVISION
YEAR 0O 31,200,000 1%
YEAR 1 541,923,150 1%
AR ¢ 607,918, 280 1%
YLAR 3 766,660,902 2%
YEAR 4 1,523,062,167 3%
YEAR § 1,872,406,120 3%
YEAR 6 2,036,449,408 3%

*provision for Year 0 is 1% of projected cash receipts for Year
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4.5 Procurement Related Promotional Activities

A procurement system for a relatively new crop based on contract growers is a considerable
undertaking. Promotional activitics would be a considerable help in sctting up this system.
These would have the aim of:

1) encouraging the growing of suntlower in the procurement arcas and
1) attracting as many growers as possible towards participation in the firms contract

farmer scheme and encouraging their continuing, participation by

1 Publicity campaigns in the arcas themselves on local radio newspapers
billboards etc.

2) Regular publicized field days and contract farmer meetings.
J) A newsletter (with photographs) for contract farmers,
4) Incentives such as prizes for farmers with highest yicelds, highest quality, most

profitable innovation ctc.

5) Annual functions at the mill itselt where national, provincial and local
dignitaries are invited to address contract farmers.

These programs will be planned and implemented jointly by the marketing and
procurement/extension personnel, all of whom will participate in implementation.

4.6. Other Oilseeds
4.6.1 Peanuts

Peanuts are grown widely if not intensively in Pakistan.  Yiclds are low, and inappropriate
varicties and improper storage lead to contamination of stock by aflatoxins which render the
oil inedible. Once these problems have been solved, peanut oil which is of higher quality
than most others, would become available.  Given its high price it would compete with corn
oil in a higher market scgment than sunflower and cottonsced oil. It would be a useful high
value, high margin, exportable product to add to the product line.

116



C. MARKEF SALLS AND DISTRIBUTION

Ph. oy RS NN T T A 2 o0 o A TR A B

b it A e L8 B AR

4.6.2 Safflower

Safflower is a native plant in Pakistan which yields an oil that in quality and price is above
suntlower, cottonsced or canola and just below peanut oil. ‘The major problems with its
cultivation have been securing a suitable niche in crop rotation patterns and the fact that the
highest oil content is to be found in the spiny varietics. This will make mechanical
harvesting a necessity for this crop; in any case mechanical harvesting is becoming
mercasingly desirable for any large scale cultivaiion. TCis likely that both these problems
will be solved in the coming decade.  In this case, safflower would definitely be a crop to
consider in the future,

4.6.3 Canola

Canola o1l 1s close to and directly competitive with sunflower oil. Canola is an erucic acid
and glucosinolate free (double zero) variety of rapeseed which is already the second largest
oil seed crop n Pakistan. It has been hampered by three major factors i) lack of varieties
adapted for Pakistan, 11) the need for zoning to prevent contamination by domestic varicties
which lower its double zero quality and iii) low oil seed prices.  Adaptation of variceties is
alrcady in progress, and with prices already on the increase, the zoning problem can be
considered as simply one more major constraint to be overcome through extension programs
similar to those that the company is already considering.

4.7  Export Markets

Given the buoyancy of the domestic market and the quantitics of oil planned to be produced,
no export sales are planned at this time. it should be noted however, that quality sunflower
oil in packaged form would be an attractive export to both Middle-East and Far-Eastern
markets, should the legal barriers to such exports fall, and qualified importer/distributors be
located. Cottonseed oil in finished bulk packing could also be exported to the Far-East for
use 1 snacks manutacture and canned scatood.
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5. MARKETING MANAGEMENT, STRUCTURLE AND COSTS

5.1 Personnel

Although the oil produced will be sold in bulk form to refiners or ghee manufacturers in the
initial stage, and the meal will also be sold in bulk form, it will be necessary to set up the
basic structure of the Marketing Division carly on to meet the objectives outlined in 4.3.1
above and to prepare for the activities outlined in 4.4 and 4.5, The establishment and
operation of distribution networks will require additional statf and tunds for promotional

costs.
Accordingly the marketing structure will consist of:

l. The General Manager Marketing, who will be responsible to the chief executive for
all marketing, sales, distribution and promotional activities related to plant products,

9

The Sales Manager, Oil, who will be responsible to the General Manager Marketing
for sales and distribution of sunflower and cottonseed oil initiaily in bulk and
subsequently in finished torm.

3. The Sales Manager, Mcal, who will be responsible to the General Manager Marketing
for sales and distribution of sunflower and cottonseed meal.

4. The Advertising Manager, who will be responsible to the General Manager Marketing
(and will coordinate with both sales managers) tor all advertising and promotional
activities relating to o1l and meal. He and his stalf will provide assistance to the
Development Manager on procurement related promotional activities. He will also be
the Division's main Laison with the advertising agency.

5. The Mceal Nutritionist, who will be responsible to the Sales Manager, and will assist
in design and implementation of the marketing strategy for meal. He will be a
Livestock Nutrition Specialist and with the assistance of the Programmer/ Analyst, will
be particularly responsible for the formulation of least cost rations.
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6. Sales Officer, Meal. Initially two, to be raised to three in Year 3 as meal production
rises. Responsible to the Sales Manager Meal, for implementation of the marketing
strategy for meal, contacts with buyers including feed mills and brokers.

7. Sales Officer, Oil. Initially two, to be raised to four in Year 2 as a distribution
network for packaged cooking oil is being established, and to six at the beginning of
Year Four as the distributton network is up and running. Responsible to the Sales
Manager Oil, for implementation of the marketing strategy for oil, contacts with
distributors and overseeing particular retail markets ete.

8. Advertising Executive. Initially one, to be raised to two in Year 2 as an advertising
and promotion program for packaged cooking oil is being established, and to three at
the beginning of Ycar Four as the Program is in full operation,  Responsible to the
Advertising Manager, whom they will assist in all his activities.

9. An Analyst/Programmer will be hired to assist in all computerized operations
including meal formulation, demand and revenue projections cte.

10. Exccutive Scecretary. One, for the G.M. Marketing.

I, Typist. Initially three, to be raised to four in Year 3.

5.2 Marketing Costs

Indicative salary and benefit costs for the marketing division are given in Table C-10. These
personnel costs will be paid as general personnel costs of the organization. Additional funds
for the marketing division will be met by block provisions of 1% of the projected cash
receipts of cach year in Years 0 (Start-up) through 2, two percent in Year 3, and three
percent of the projected cash receipts for Years 4 through 6. (Table C-9). The provision for
Year O is 1 % of the expected cash receipts for Year | as Year ) is a preoperational year.
These block provisions should provide sufficient funds to meet all advertising, promotion and
distribution costs.
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SALARY AND BENEFIT COSTS - MARKETING DIVISICN
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®Marketing Perscnnel

Year 1 Kumber Base Year 2 Year 2 Number Base Yea- 3 Year 3 Number Base Year & Year &4
Cesignation

:al Cost Salary Monthly A-ncal Calary  Vont-ly Annual Salary Monthly Annual

Marketing Manager * 80,000 &I,l30 $60,000 1 24,600 84,000 *,078,000 1 g8,200  £3,230 1,058,400 1 92,610 92,610 1,111,320
sales Manager, 3il 140,000 13,070 480,000 142,000 42,000 S$7.,000 144,130 L4,°72 529,200 1 46,305 46,305 555,460
Sales Manager, “eal © 40,006 <I,070 480,000 i 52,000 42,000 ©T.,000 144Dt wL, 20 529,200 1 46,305 46,305 555, 660
advertising Marager © 40,000 £7,350 480,000 122,000 42,000 572,000 1 44,108 el,tIT 529,200 1 46,305 46,305 555, 660
ueal Nutritionis: 1 30,000 33,000 360,000 1 31,500 31,500 273,000 133,075 33,075 396,900 134,729 34,729 416,745
Sales Officer, Cil 2 25,000 57,090 600,000 2 26,250 52,500 22,000 4 27,563 110,235 1,323,000 6 28,941 173,644 2,083,725
Sales Of<icer, veal 2 25,0006 57,290 600,000 2 26,250 52,560  £3I°,000 327,563 £2,438 992,250 3 28,947 86,822 1,041,853
tdvertising Executive 125,000 23,390 300, 000 1 26,250 26,250 23,00 2 27,563 53,25 661,500 3 28,941 86,822 1,041,863
snalyst / Programmer 120,002 21,355 40,000 1 21,000 1,000 252,000 122,050 22,332 264,600 123,153 23,153 277,830
Zxascutive Secrezary 110,000 12,920 120,000 1 10,506 10,500 125,000 114,025 11,025 132,300 111,576 11,576 138.915
Typist 3 6,006 2,200 216,000 3 6,300 18,900 225,860 L €,615 24,450 317,520 4L 6,946 27,783 333,396
Totat Personne! 15 423,000 4,836,000 15 423,150 5,077,800 20 S6%,73 6,734,070 23 676,053 8,112,636
tringe Benefit 2 50 % 227,500 2,418,000 211,575 2,532,900 220,586 3,367,035 338,027 4,056,318
Total 6C<,500 7,254,000 634,725 7,615,700 41,759 10,101,105 1,014,080 12,168,954

120- a



TABLE C-10

Marketing Perscnnel

Number Base Year 5 Year 5 Number Base Year 6 Year %
Designation Salary Montrly Annual Salary Mornthily Annual
Marketing Manag:o- 197,241 1 1, 56,8856 1102,103 102,103 1,225,233
Sales Manager, 71! 1 43,620 0 S83,443 1 51,051 59,95 612,615
Sales Manager, “Yzoai 1 48,620 ¢ 383,443 1 51,051 51,251 612,6°3
Advertising Manaszer 1 48,625 3 283,443 1 51,057 51,251 12,5673
Meal Nutritioriass 1 36,465 36,4585 -37,582 1 38,288 38,228 459,45
Sales Officer, Z°i 6 30,388 182,326 2,°87,911 6 31,907 191,242 2,297,3C7
Sales Officer, “za!l 3 30,328 91,183 1,293,95¢ z 31,967 95,721 1,148,653
Advertising Exozutive 3 30,388 91,743 1,293,956 3 35,907 3,72 1,148,633
Aralyst / Pregrzrmer 124,310 24,30 291,722 25,526 25,326 306,322
txecutive Secratar 112,155 12,755 T45,861 12,763 12,783 153,15+
Typist 4 7,293 29,72 350,066 4 7,658 30,831 367,559
Total Personne! 23 709,856 2,218,268 23 765,348 8,344,131
Fringe Benefit = 50 % 354,328 4,259,134 372,674 5,472,09°
Total 1,064,783 12,777,402 1,118,223 13,416,272
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1. Calculated from indices given in GOP Economic Survey 1988-89,
pp. 125-135. 1t is worth noting that in order to further
increase wheat production, GOP has raised the price for the 1990
harvest still further.

2.. 1t can rightly be argued that India, with a considerable
indigenous ollsecds production capability and similar patterns of
convunption, presents a closer approximation to a realistic
Paklistani model for the tuture than [ran. That is to miss the
point. lran’s domestic ollsced production ig cven less able to
meet internal neceds than Pakistan, and Irvan, unlike Pakistan,
imports much edible o0il in finished packaged form, at world
market prices. Tt thus presents an example nore closcely
reflective of real world costs, if Pakistan continues to ignore
domestic oilseeds production and the PL-480 bonanza comes to an
end.

3.. For details see PEOI pp.211-228
4.. ibid. p.260

5.. GOP, Report of the National Commission on Agriculture,
TsTamabad 1088 pp.158-59

6.. 33 % annually during the 7th Plan, 23% on average from 1987~
2000. NCA, op. cit. p.164

7.. 1ibid. pp.1%9-1062

8.. lwport tigures supplied by Robin 1'iluworth, Attache, U.S.
Embasoy, Islanabad. Credit extended under PL-480 has a grace
period for repayment of 10 years at an interest rate of 2% per
annum and a subsequent repayment period of 30 years at 3% per
annum. The remaianing amount purchased under VMR-102 Commodity
Credit has a one-year grace period and, for the first three
years, an interest rate of 6.5 %, which is well below market
rates.
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II. SUNFLOWER MEAIL AND COTTONSEED MEAL MARKET

I. POULTRY AND CATTLE FEED MARKET

Mecal is the main by-product of solvent oil extraction. It is used as a source of protein in
compounded livestock feed.

Commercial poultry farms are the main consumers of the livestock feed industry. A few
commercial dairy farms also consume compounded feed.

The solvent extraction process results in meal recovery percentages of 39% for cottonseed,
and 40% for sunflower sced. The value of meal follows seasonal fluctuations and ranges
from Rs.2,500 to Rs. 3,500 per ton.

The volume and the value of this by-product 1s important enough to positively affect the
ceonomic viability of the proposed company. ‘Therefore, the disposal of sunflower and
cottonseed meals must be given special attention. By analyzing the feed market, the
strengths and weaknesses of the linkages between the final consumer (the poultry and cattle
farms), the feed industry and the oilseed processing plant will be determined. This will Lelp
in devising a meal marketing strategy as well as a meal sales and distribution programme for
the model company.

Sunflower meal is the primary focus of the following market analysis. It is still produced in
small quantitics and therefore not widely used by the local feed industry. The scope of use
for sunflower meal by the local livestock feed industry has to be estimated.

1.1. Poultry Feed Requirements

Table C-11 lists the different types of rations produced by feed millers in Pakistan and
estimates the feed requirements of commercial farms (opposed to rural poultry), on the basis
of recommendations for standard layers, broilers and breeders. The requirements are
estimated for cach kind of ration because the rate of incorporation of sunflower meal varies
with the type of ration (sce annex C-1: Estimated Market Demand for Sunflower Mcal in the
Livestock and Poultry Feed Industry in Pakistan).

In 1989, total feed requirements for commercial farms were about 1 million tons. Despite

several recession periods, the general trend of the poultry industry has been positive for the
last ten years with the commercial poultry flock having grown 9.3% per annum since 1980.
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A bad quality feed and the consumers preference for “desi” products are currently the major
constraints to the development of the commercial poultry industry.
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TABLE C-11
COMMERCIAL POULTRY FARMS FEED REQUIREMENTS IN 1989

RATIONS FEEDING FEED (2) NUMBER 1989 FEED

DESIGNATION LENGTH (1) CONSUMPTION BIRDS REQUIREMENTS
kg/100 birds (3) tons

LAYERS 11.2

Rations

Chick Starter 5 weeks 85.6 10

Chick Grower 17 weeks 649.1 73

Layer Mash 52 weeks (4) 3810.0 427

Total LAYERS . ¢ i ittt it ettt i e st eenosseoasossssasnansas veeee9l0

BROILERS 94.6

Rations

Broiler Starter 4 weeks 126.0 119

Brciler Finisher 4 weeks 320.0 303

Total BROILERS . ¢t ittt ettt s oo eescecccnsssssssseocsansasas 422

BREEDERS 2.0

Rations (5)

Chick Starter 5 weeks 85.6 2

Chick Grower 17 weeks 649.1 13

Layer Mash 42 weeks 3110.0 63

Total BREEDERS. ¢ ¢ ottt eervesesssssessnsannse s e s e e s e e ..78

TOT AL . ¢« v s ettt et e e sotencssossossossonasssoscsess 107.8..... 1010

(1) Number of weeks during which the bird is fed with the
designated ration

(2) Total cumulative feed consumption of 100 standard birds for
the period of time considered

Source for (1) & (2): feed consumption recommendations are drawn
from NORTH M.0., 1984, Commercial Chicken Production Manual.

(3) Source: Poultry Research Institute

(4) Egg production length for layers in Pakistan

(5) Assumption: breeder rations and layer rations are
identical, but egg production length of breeders is only 42
weeks.

Note: The official number of birds is probably over-estimated
by 10 to 15% and consequently so are the feed
requirements.
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1.2. Ponltry Feed Production and Mariket

Desi poultry scavenges for feed in backyards. Therefore, poultry feed is only manufactured
for intensive farming systems (commercial farms).

Feed manufacturers are located in the main poultry breeding areas. Punjab is now the main
poultry business arca, concentrating about 709 of the industry fixed investment and
producing about 50% of the total volume of feed. Related activities, including feed mills,
are located around Lahore and Rawalpindi. According to data provided by the Poultry
Rescarch Institute, the total feed production has grown at an average rate of 15% for the last
three years.

Table C-12 outlines some parameters of the poultry feed industry, including home-mix
production: home-niix is tecd compounded by poultry farmers for their own flock. Home-
mix production started to develop in the seventies and has increased at a rate of 20% per
year during the last ten years. The current production is estimated about 400,000 tons per

year.

TABLE C-12
POULTRY FEED INDUSTRY IN 1989
NUMBER OF PLANTS 110
FEED PRODUCTION CAPACITY 2.586
PRODUCTION 1.142
CAPACITY UTILIZATION PERCENTAGE 44%

Source : Poultry Research Institute - Rawalpindi

The total requirement for commercial farms is about 1 million tons, whereas the volume of
feed produced is about 15% higher. Assuming that the official data provided by the Poultry
Research Institute are accurate and given the insignificant feed exports, the difference
between requirements and production supplies evidence a poor quality feed (law nutritive
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value) resulting in a high feed conversion rate” and high production costs.

Commercial feed accounts for 61% of total volume (about 700,000 tons). A few (15-20)
large commercial feed mills producing an average of 35 to 40,000 tons of feed per ycar
account for more than 85% of the commercial feed market (61% of the total business).
Commercial feed millers are reported to have 80% of the broiler feed market and 50% of the

layer and breeder feed market.

The dramatic development of home-mixing, confirmed by observations in the ficld, is a
major trend of this last decade and is the market’s response to poor feed quality and high
prices. But it tends to exacerbate current problems such as scarcity of inputs and proper
quality control is too expensive for home-mixers.

Poultry feed market demand is estimated on the basis of statistics related to imports of parent
flock. However, this data is not rcadily available when feed mills plan their production and
it does provided enought detailed to enable the miller to accurately estimate the demand for
cach product. As a result, production is based on decisions made with inadequate
information and daily orders.

The feed demand is highly elastic as a function of the poultry product (cggs, broilers)
supply/demand. Therefore, the poultry product market may be a gross indicator of the feed
market at a national scale. Demand for poultry feed is highly seasonal, peaking in the cool
winter months (December) and falling sharply in the hot summer months (June). This
partially explains the excess installed capacity of the plant to meet peak demand.

Table C-13 (below) estimates the poultry feed market for 1989, per type of ration
(opportunity for full replacement of any vegetable protcm source by sunflower meal depends
upon the ration). About 40% of the finished feed is home-mix which is not marketed as it is

directly manufactured by farmers.

The commercial volumes and corresponding gross value have been also calculated and
detailed in Table C-13 (does not include the cattle feed market).
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TABLE C-13

ESTIMATED 1989 POULTRY FEED TOTAL AND COMMERCIAL VOLUMES
(000 BAGS) AND RESPECTIVE GROSS VALUES (MILLION RUPEES)

RATION PRICES RATION TOTAL FEED (3) COM. FEED (4)
(1) PERCENT. .
(2) VOLUME GROSS VOLUME GROSS
VALUE VALUE
Broiler
-Starter 236 10.8 % 2,467 582.2 1,974 465.9
-lIinisher 230 27.4 % 6,258 1,439.3 5,006 1,151.4
Layer
-Ch.5tarter 215 1.0 % 228 49.0 114 24.5
-Ch.Grower 195 7.7 % 1,759 343.0 880 171.6
~Layer Mash 200 45.5 % 10,392 2,078.4 5,196 1,039.2
Breeder
~-Starter 215 0.2 % 46 9.9 23 4.9
-Grower 214 1.3 % 297 63.6 149 31.9
-Layer 215 6.2 % 1,416 304.5 708 1552.2
TOTAL 100.0 % 22,908 4,870.0 14,050 3,034.3

Source : Livestock Feed

(1) In rupees per 50-kg bag,
weighted price comes to Rs.

Case Study, ACSCA,

(2) Estimated percentage of each ration.

to rounding.
(3) Commercial feed mills

RONCO, 1990.

effected in 1989. The average
212,57 per 50-kg bag.

Total may not add due

+ home mixer production: estimated

total volume in thousands of 50-kg bags and corresponding
gross value in million rupees.

(4) Commercial feed mills only:

estimated commercial volume and

corresponding gross value in million rupees.

In 1989, 22.9 million bags were manufactured, representing a volume of 1.142 million tons
of feed and a gross value of Rs.4.87 billion. Feed prices are not regulated and are fixed by a
commission of compound feed producers who meet regularly to revise and adjust them
according to raw material costs and feed demand.

127



C. MARKET, SALES, AND DISTRIBUTION

0 R s ] O b s AL SR T2 B A X 4 e e w0 VS T

R S T R N N T R N N O R TN

The gross value of commercial feed comes to Rs.3.03 billion which accounts for 62% of the
total value of the manufactured feed.

1.3. Major Constraints to the Development of the Feed Industry
Feed quality is the major problem faced by the livestock feed industry. This is due to:

e Lack of feed inputs
Good quality high protein oilseed meal does not exist. Good quality cereals are

also in short supply.

Several inputs arc not available throughout the year. As a result capital is tied
up in raw material inventories. Fish meal, a major source of protein, is only
scasonally available, adulterated and expensive.  Sunflower meal has high
levels of fiber content, low level of protein and contains aflatoxin.

o Absence of enforceable quality standards
Current laws are considered too stringent, and apply only to finished feed and
not to feed inputs (Punjab Animal Compound Feeding Stuffs Act - 1974,
Punjab Act no XIV). As a result, they are unenforceable.

o Lack of proper storage facilities for feed inputs and finished feed
Storage facilitics are basic warchouses where bagged inputs are stacked in tight
piles (no air flow stacking). High storage temperatures badly affect vitamin
content. The quality of the finished feed is so bad that no feed miller will store
the feed for more than two days.

Another major constraint to the development of the feed industry is the weakness of forward
linkages with the poultry industry and of backward tinkages with the feed input industry,
including the oilseed processing industry.

Market planning, marketing, market testing, quality control, product packaging rationale,
product promotion: all these concepts are almost unknown to most feed millers.  Moreover,
the credit system has been dominating the industry for a limg time. However large feed
mills tend to abandon credit facilities.

The only positive feature of the feed industry with reeard to forward linkages with the
[=] &S
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poultry industry is the existence of a network of full-time veterinarians involved in the sales
and distribution of providing technical assistance to customers and promoting mill products.

1.4, Cattle Feed Market

Livestock breeding in Pakistan is not developed on scientific lines.  However, some spots of
intensive dairy production can be found here and there:

° The niain concentration of dairy buffalos is found in the cattle colonies near
Karachi where about 250,000 females are maintained on intensive breeding
lines.

° A dozen military dairy farms breed altogether some 50,000 females for the

strict purpose of providing the army with milk products.

° For the last five years, several large farms (more than 200 cattleheads) have
been developing in the neighborhood of large cities (Lahore, Peshawar,
Hyderabad...).

Everywhere else, small flocks of dairy cows or buffalos are maintained in the rural arcas.

As aresult, the manufacture of concentrated feed for large animals is stitl very limited (only
three cattle-feed mills in Pakistan).  Intensive breeding is developing but the necessity of a
better nutrition and better management is not yet anchored in farmers’ minds.

Therefore, dairy cattle rations are a very minuscule part of the livestock market. There is a
long tradition of using cottonseed cake (even by small farmers) for milk production, as a
supplemental protein to the basic maintenance ration: cottonseed cake currently provides
tough competition to livestock feed millers.
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2. MARKET AND PROJECTED PENETRATION

2.1. Meal Quality

The scope for the use of meal in poultry or livestock rations, greatly depends upon the
quality of the meal. This is determined by the following factors:

Initial quality of the sced crushed
It is assumed that good quality seed will be supplied to the company and that
appropriate storage facilitics will maintain the moisture content of the sced at

an acceptable level.

Industrial process

The sced will be totally dehulled and the solvent oil extracted. This process
produces a low fiber and fat content product compared to direct oil extraction
of undchulled, or partialty dehulled sceds.

Gossypol, a toxic substance contained in cottonseed, will be removed during
the process at the heating stage (see section B, part I, chapter 5).

Storage of the meal

To prevent mould and aflatoxin, the meal must be kept in a properly ventilated
warchouse. Heat can also damage the meal by evaporating the vitamin
content. The meal should not contain more than 10% moisture.

The targeted quality of meal to be produced by the model company is presented in Table C-

14:
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TABLE C-14
COTTONSEED AND SUNFLOWER MEAL - TARGETED QUALITY

COTTONSEED MEAL SUNFLOWER MEAL

% as fed
Fiber 13.0 % 14.0 %
Crude Protein 41.0 % 41.0 %
Fat 0.5 % 0.5 %
Source: For sunflower meal National Sunflower Association, USA

For cottonseed meal: American Soybean Association

2.2. Local Market Development Opportunities for Sunflower Meal

Table C-15

1989/90 PRODUCTION AND SUPPLY OF MEALS IN PAKISTAN

MEAL (1) PRODUCTION IMPORT TOTAL PRICE (2) VALUE
SUPPLY PER TON (3)

Cottonseed (4) 1143 0 1143 2,265 2,589
Rapeseed (5) 148 0 148 2,250 333
Sunflower 16 0 16 3,500 56
Soybean 3 22 25 5,750 144
Fish meal 30 0 30 10,500 315
TOTAL MEAL 1340 22 1362 3,437
Source : Oilseeds and Products Annual Report, 1990.

(1) Volume in thousand metric tons

(2) Sources For cottonsced meal, 1989/90 average

For soybecan meal, (anded price in Lahore, May 1990

For
for
(3) Marketed value

other meals,
1989/90
in millions of rupees.

(4) 90% Cake and 10% Meal

(5) Mostly Cake

data collected from feed millers
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Pakistan oilsced and marine meal production in 1989/90 was estimated at 1.34 million tons
and is entirely absorbed by domestic feed consumption. Moreover, due to price and freight
advantages, 22,000 tons of soybean meal were imported from India in 1989/90 to mect the
growing requirements of the poultry feed industry. Fish meal production has remained static
at 30,000 tons with cottonseed cake mainly used as ruminant feed.

Due to strong domestic demand, Pakistan has not ¢xported any meal since 1982, when small
amounts of rapeseed meals were shipped out.

The Pakistani meal market currently suffers fron: Indian soybean meal imports. As a non-
traditional protein source, soybean meal is the most popular vegetable protein meal used in
feed manufacturing. Soybean is not grown in Pakistan and, by suppressing import duties and
sales tax on soybean imports in 1989, the government has enabled the feed industry to have
access 1o a good quality source of protein.  However, duc to the pressure of the oilsced
industry which has mounting problems marketing its cottonsced meal, soybean meal imports
arc likely to be restricted again.

Despite its mediocre quality, the aggregate of small sunflower meal currently output (16,000
tons in 1989/90) is used for poultry feed production. The import of soybean has definitely
improved the situation, but there is still a lack of reasonably priced, high quality protein that
forces the feed miller to accept poor quality sunflower meal.

However, on a long term basis, the current quality of sunflower meal in Pakistan retricts its
use in poultry rations. IFor instance, large feed mills would not incorporate more than 5 to

7% of sunflower meal in their rations due to the high fiber content which results in low
protein content.

Scope for the Use of Sunflower Meal in the Poultry Feed Industry

Replacement of soybean meal by sunflower meal in poultry rations is subject to three factors:

o Comparative prices on an equivalent protein basis:
Cost ol sovbean meal S RSUSI50/on,
current protein content = 41%
- Cost of sunflower meal = Rs.3,500/ton,
current protein content = 34%

(Source : data collected from feed millers)
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The ratio "cost/protein content” is actually in favor of the sunflower meal :

- sunflower meal ratio = Rs.10.3 per kg of protein

- soybcan meal ratio = Rs.14.0 per kg of protein

o Availability of sunflower meal throughout the year: it is presently available
only three months a year, while soybean meal can be imported throughout the
year.

° The quality of the real determined by the protein and fiber content: a meal

recovering from a good quality sced, properly dehulled before solvent
extraction can yield a protein content as high as 41%.

In layer diets, full replacement of soybean meal (extensively used in typical poultry rations)
with sunflower meal on an equivalent protein basis is possible using a lysine
supplementation, if the ration contains more than 5% of sunflower meal.

Due to its high fiber content (compared to other meals), the use suntlower meal is restricted
(0 8% in broiler growing dicts, and 16% in broiler finishing dicts.

In 1989, based on the above recommendations, the poultry feed industry could have
theoretically absorbed a maximum of 215,000 tons of sunflower meal (see calculation in
annexure 1), for a total marketed value of Rs. 752.5 million (based on a unit price of
Rs.3,500/ton). This is contingent on the availability of sunflower meal throughout the year
and provides a comparatively cheaper alternative to other sources of vegetable protcins on an

equivalent protein basis.

Opportauities tor Replacement of Traditional Protein Cake by Sunflower Meal in the
Dairy industry

Mediocre quality is not the major deterrent for using sunflower meal in cattle feed: the main
constraint is farmers’ preference for cottonseed cake, the traditional protein and cnergy
supplemental source in dairy rations,

Bul ruminant rations offer very interesting opportunitics tor suntlower meal consumption
partially because dehulled sunflower meal can be the sole source of supplemental protein in
dairy rations. Undehulled or partially dehulled sunflower meal can fully replace soybean
meal on an equivalent protein basis.
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Market development opportunities for sunflower meal in the dairy industry are directly
proportional 1o the number of intensive dairy units developing throughout the country. ‘The
concept of protein supplementation is most likely to spread with the development of intensive
production, resulling in a growing demand for protein cake or meal. An increase of 50
grams in the average suppleniental protein consumption of a female buffalo or cow at «
national scale would lead to a 110,000 tons increase in the demand of cottonsced cake,
cottonseed meal or suntlower meal (Rs. 385 million is marketed value for sunflower meal) as
they are interchangeable in rations, assuming the price is the same for both (sce annex C-1).
But as compared to cottonseed cake, sunflower meal is hardly known to dairy farmers,
therefore, a product promotion has to be developed.

As far as the use of sunflower meal for fattening is concerned, there is no immediate scope
as such units are not yet developed in the country.  As with dairy cattle, sunflower meal can
be the sole source of supplemental protein in beel rations.

Assuming that the development of a solvent oil extraction industry will progressively result in
larger sunflower meal outputs of a better quality (lower fiber content, high protein content)
and at a cheaper rate, the scope for use of sunflower meal in the Tivestock and poultry feed
industry is promising.

2.3. Sunflower Meal Export Market Opportunities and Constraints

Future opportunities with regard to the sunflower meal international market are most likely to
be found in Eastern Europe (see annex C-2: International Sunflower Mcal Trade Overview
and Market Opporturitics and Constraints for Pakistani Sunflower Meal) and in Eastern Asia
to a lesser extent.

However, there are several constraints with regard to meal traded internationally and the
scope for Pakistani exports :

o Standard quality requirements must be fulfilled, including a minimum protein-
plus-fat content. Meal is normally pelleted so as to reduce bulk and
transportation cost.

° The quantity marketed has to be significant. This requires larger inventorics.
o Economic incentives are given to similar industries in other countrics to

encourage crushing of seed.
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2.4 Cottonseed Meal Market

Cottonseed meal is @ vegetable protein of good quality with about 41% protein content. A
dehulled cottonseed meal will carry 509% protein.  However, the nutritional value is inferior
to soybean meal wnd should not be used as the sole source of vegelable protein in a ration.
Current poultry rations in Pakistan contain 10% cottonseed meal.

1989/90 cottonseed meal production is estimated at 143,000 tons and is used entirely in
poultry feed.

The best opportunity for cottonsced meal market is offered by the development of the
livestock feed market, assuming a progressive replacement of cottonseed cake by cottonseed
meal. This is most likely to occur when the development of the solvent oil extraction
industry in Pakistan progressively climmates oil expellers: a decreasing volume of
coltonsced cake will be available on the market whereas cottonseed meal will be available in
larger quantitics and at cheaper rates.

2.5 Projected Market Penctration

The projected market penetration of the project (Table C-16) is roughly estimated on the
basis of the plant production programme, with the following assumptions:

o Periods of availability for cottonsced meal and sunflower mcal do not overlap
with each other nor with any other meal:  the different meal markets are
independent and therefore the meals are not interchangeable in ratiens.  The
market penetration for one type of meal is estimated as a percentage of the
total production of this meal.

© The national meal production, exciuding the project production, remains static
at the level indicated in Table C-16 for 1989/90.
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TABLE C-16

OTLSEED PROCESSING COMPANY - PROJECTED MARKET PENETRATION
FOR COTTONSEED MEAL AND SUNFLOWER MEAL

COTTONSEED MEAL (000’'tons) SUNFLOWER MEAL (000’tons)
T]\.RGL r 1939/90  TOTAL 3 PROJI;‘CT l ‘7 ‘) ") t) '[ () L‘AL %
PROD. PROD. PROD. PROD. PRrROD. PROD.
(1) (2) (3) (1) (1) (2) (3) (4)
Y1 31 + 143 = 174 18 7 + 16 = 23 30
Y2 34+ 143 = 177 19 9 + 16 = 25 36
Y3 39 + 143 = 132 21 11 + 16 = 27 41
Y4 41 + 143 = 184 22 14 + 16 = 30 47
Y5 41 + 143 = 184 22 16 + 16 = 32 50
Yé 39 + 143 = 182 21 22 + 16 = 38 58
(1) Targeted production (rounded) by the company
(2) 1989/90 National Production (sce Table 21)
(3) (1) + (2)
(4) Projected market penecration (percentaqge)

Projected market penetration ol sunflower meal may not seem realistic. However, one should
not forget that current production is very small and cquivalent to the production of three 200
mt/d sunflower seed plants operating two months a year. By sctting up a 500 mt/d plant, the
national production will dramatically increase.  Morcover, current production accounts for
only 7% of the maximum volume of sunflower meal that could be used in poultry rations as
estimated carhier.
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3. MARKETING STRATEGY, SALES AND DISTRIBUTION

3.1, Muarketing Stracegy

The purpose of a meal marketing strategy is to establish a strong linkage between the oilseed
processing plant, as part of the feed input industry, and feed manufacturing plants.

Hich quality meal will be producad by the plant terude protein content = 41% for sunflower
meal and cottonseed meal). Therefore, it is fmportant o identily feed millers who emphasize
putnent value per ke ot feed produced. Potental customers are likely to be the fargest feed
manulacturing plants woking for a regular supply of high quabty standard meal.

The quality of the meal as an input 1o the feed industry must be highlighted through
consumer awareness programs and market promotion. This should include

v Technical assistinee 1o customers by formulating least cost poultry rations
based on sunflower meal and/or cottonseed mead.

@ Organization and financing of trials based on suntlower meal or cottonsced
meal supplementation in dairy and fattening diets with publication of the
results and comparison with traditional protein sources (cottonseed cake,
rapesced cake.. ).

o Advertising (technical magazines, billboards in feed manufacturing areas...).
© Introduction of bulk handling of meal: bulk handting facilities are available al

the oilseed processing plant. A gram conveyor can be used o toad/unload the
truck. This system climinates the costly jute bags and later prevents mold and
aflatoxin from appearing by climinating the stage of piled bags without
acration in the feed plant warchouse.

Y Technical information to the teed milters on the benefit of better storage
Facilitics Cventiiativny . scletizing the meat and introduction of quality control

at the feed plu,

° Discount or credit facilities on sales, to promote and develop the use of good
quality meal and to hold customers.  Discounts could go up to 5% of the FOB
price and credit facilitics could be provided for @ month.
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Product pricing

As quality is a major issue in the marketing strategy, product pricing is mainly based on the
unit cost of crude protein contained in the meal. Comparative 1990 prices of sunflower meal
currently produced in Pakistan and imported soybean meal (the favourite protein source of
poultry feed millersy and unit costs for protein follow (table C-17)

TABLE C-17

COMPARATIVE UNIT COSTS OF CRUDE PROTEIN FOR
SUNFLOWER AND SOYBEAN MEALS CURRENTLY AVAILABLE IN PAKISTAN

Sunflower Soybean
cost of meal in rupees per ton 3,500 5,750
Crude Proutein content 34% 41%
unit cost of protein in rupees per Kg 10.3 14.0
The company will face competition with:
o Other sunflower meal and cottonseed meal producers: a premium can be

charged on the current unit cost of protein to highlight the nutritional value of
the meal (cottonseed or sunflower) produced by the project.

° Soybean meal imports (1 any): on an equivalent protein basis, sunflower meal
must be supplemented by lysine; morcover, it is unavailable throughout the
year, whereas soybean meal can be purchased anytime. Therefore, the unit
cost of sunflower protein has to be significantly lower than the unit cost of
soybean protein.

A propused umt price is Rs. T per kg of crude protein. A good quality meal (sunflower or
cottonseed) containing 41% of crude protein can be sold at Rs.4,500 per ton. Meal is
normally purchased by feed manufacturers at the plant gate, therefore the price proposed is
an IFOB price. There is no sales tax on meal.
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Note:

There is no distribution programme to be organized because the meal is normally purchased
by millers at the oilseed processing plant gate and the cost of transportation is borne by the
feed miller. Due to the current shortage of good quality protein sources, feed millers
purchase vegetable or fish meal whenever it is available on the market and store it as long as
is required. Therefore raw material inventories are most likely to be found at the feed plant
rather than at the oilseed processing plant. However, as a target, the markeling strategy
should aim at not keeping meal inventories for more than three months.

The marketing strategy will be designed and implemented by a meal promotion supervisor
assisted by a programmer analyst.

The cost of implementation of the marketing strategy, excluding personnel requirements (see

chapter 3.3 below), including ration formulation, protein supplementation trials and discounts
on sales is part of the provision for marketing expenscs as estimated in section C, part 1.

3.2, Sales Revenues

Refer to the production programme (section B, part I, chapter 4) for volume produced,
product pricing (chapter 3.1 above) for unit cost of meal and to the financial analysis section
(D) for salcs revenues.

3.3. Marketing and Sales Cost

Sales costs are limited to salaries, training and travel expenses of sales personnel.

There is no distribution cost as meal is purchased at the plant gate.

The company's Organization Chart is presented in section B, part I, chapter 1 (chart B-I).
Phe ot of sales and distribution and marketing management personnel is detailed in section
(7, part

The personnel in charge of the meal sales will operate under the supervision of the Sales and
Distribution Department Manager.

Personnel requirements for the purpose of designing and implementing a meal marketing
strategy and for selling the meal are defined in section C, part 1.
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4. FOOD CONSUMPTION AND AGRICULTURAL COMMODITY
PRODUCTION TRENDS

Per capita estimates of food consumption trends for major food items is presented in Table

C-18. The projected annual consumption growth rates for both edible oil and poultry meat

products through 1996 confirm that market demand trends are very favorable for companies
entering the oilseed processing and poultry production sectors.

With respect 1o feed meal products and compound feed manufacturing sectors, the livestock
production trends preseried in Table C-19 overwhelmingly confirm the strong market
deveiopment opportunities for poultry feed products in the medium term. The data presented
also reflects that the overall growth trends for livestock production significantly exceeds the
estimated growth of locally produced feed inputs such as cercal, cotton and oilsced and

sugarcance.
’ 2.5 kg of feed are required to produce 1 kg of broiler alive, whereas in standard
conditions the consumption should not exceed 2 kg.
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TABLE C-18

PER CAPITA ANNUAL CONSUMPTION OF MAJOR FOOD ITIMS IN PAKISTAN,
1979 10 1995-96 (SELECTED YEARS)

l ...... | ....................... l .............................................. l ................ I
| | | (  XG unless otherwise stated ) | Growth Rate |
I I I I

|st.No. | Food Items | 1979 | 1985-86 | 1989-90 | 1995-96 |1985-88 |1989-90]
I I | I | I | to | to |
| | | | | | ]1989-90 [1995-96|
R |- oo oo e |- |- |
I | I | | I I I I
| 1. |Cereals | 149.76 | 146.88 | 140.09 | 135.94 ] =110 | -0.5 |
I | | | | I I | I
| 2. [{rPulses | 7.8 | 6.24 | 6.42 | 6.62 | 0.45 | 0.45 |
I | I I I | | | I
[ 3. |Milk, Fresh and Borted | 62.16 | 80.40 | 83.04 | 89.89 [ 0.8 | 1.3 |
| [¢Litre) I I I I | I I
| | ! I | ! | I |
| 4. |Butter and Desi Ghee | 2.28 | 192 | 1.e8 | .68 | 3.0 | o |
| | ! I | [ I I |
| 5. [|vegetable Ghee and 01l |  6.48 | 7.32 | 9.10 | 12.62 | 5.85 | 5.5 |
! I I | I I | I I
| ¢. [Hutton and Beef | 6.84 [ 6.4 | 6.30 | 6.50 [ -0.75 | 0.5 |
I | I | | I | I |
| 7. |Chicken | 0.6 | 0.7 |  0.93 | 1.2 | 7.2 | s.0 |
| I I | I I | I |
| 8. [Eggs (Nos.) | 16.2 | 18.42 | 18.52 | 18.63 | 0.06 | 0.1 |
I ...... l ....................... I ........... I ....... I I - | I I

Source: Estimates based on data from the Houschold Income and Expenditure Surveys of 1979, 1985-86
and 1987-88. figures for 1689-90 and 1995 9¢ were estimated using growth trends in
consunption between 1985-86 and 1987-88. The growth rates used were, however, slightly
adjusted (upward or downward) keeping 1n view the trends between 1979 and 1985 -86
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TABLE C-19

ACTUAL AND PROJECTED ESTIMATLS RELATING 1O LIVESTOCK AND CROP
SUB-SECTORS IN PAKISIAN, 15H-08Y 10 1995 6

BAROARA R AR AP AN ANNG R RSN AED Rt RRARARR P bRt aRARANRARCRRDREY

l ...... I ........................................ I ....... I ........ I ...... I ------- | ........ ' ....................... '
| | | | | ] % | % JAnnual Growth Rate (1)¢|
| | | | | |Increase|Increase| |
| | ] | | | 1980-81) 1989-90 | | |
|SI.N0.| Item | 1980-8] 1989-9uf 1995-9{ to ! to | 1980-81 | 1987-90

| [ | | ] | 1989-90[ 1995-96 | to | to |
| | | | | | | | 1989-90 | 1995-96
Jorees | R TR | ....... foree | "I ........ R R EERERRRRa |
| {value added (At constant factor cost 1580-81) | | | | | | | |
I | I | I | I I I I
| [ tivesteck (Rs. titl) | 20,14 | 32,48 | 48.07 | 61.27 | 41.84 | 5.79 | .0 |
| ! ALl crops (Ru. biut) | 52.79 | 72.37 | 88.90 | 37.08 | 22.92 | 3.5 | 3.0 |
| | | I | | | | I I
' 2. ILIV(‘S!OLR Popatetion (ML) I I ] | I I ' I
| | | | | I | | I |
! | Buffatues (i) [ 17,60 ) 1853 | 29.78 | 59.71 ] 39.13 | 5.70 | 5.66 |
! | Cattle (E) | 1672 17,98 | 2167 | 2215 | 19.4t | 2.10 | 3.00 |
! ! Goats ] 25.8 | 35.40 | 44.79 | 37.21 | 26.53 | 3.75 | 4,00

| | Sheep | 22.v | w2 | 3070 ] 32.13 | 29.32 | 3.66 ! 6.5 |
| I ) I I | | I I I I
! | Terat Standard Amimal units (Mill) | 33,70 | 4u.7 | 60.28 | 3B.58 | 29.08 | 3.90 | .65 |
! f oty | 67.« | 186,70 |327.2 | 174.04 | 77.%5 12.5 | 10.00

| I | I | | I ! | I
| 3. |Crops Tennage (Mill.Tonne) [ | | | | | [ |
I I I I | I I | | I
| | Cereol | 16714 | 20726 | 23204 | 24.00 | 11.96 | 2.2 | 1.690

] | Cottun ang Oilseeds (3) | 2416 | «&25 | 5852 | 91.40 | 26.53 | 7.2 ! £.25

| | Sugarcane | 32359 | 36188 | 44484 | 11,18 | 22.92 | 1.1 | 3.50

J o e [EEEREES [<-eeeene [-ove--- [<ommennn ' ........ | ........... I ........... |
Source: Except the figures on buffaloes and cattle, data on which the estimates are based were taken from

)

(2)

3

Econamic Survey 1989-90.

Estimates based on Pakiste wgricultural Census, 1980 and Livestock Census, 1984,

Annual greath rates used for projecting 1995-96 data are based on the growth trends between
1985-86 and 1¥89-90 ewtimated on the basis of the data from Economic Survey, 1989-90,

Stanatord animal umits refer to cow units and are calculated by using conversion factors taken from
S1at, Munawar, ct.al, "Livestock Feed Sources and Requirements Scenario" (Draft) university

of Agriculture, Faisalabag, 1790,

Cotten growth between 1985-86 and 1989-90 was much lower as compared to that between 1983-84 and 1585-86
when it was more than doubled. This phenomenon is not tikely to be repeated in the next five ycars or so.
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D. FINANCIAL ASSUMPTIONS AND ANALYSIS
[

I. THE MODEL OILSEED PROCESSING COMPANY

1. GENERAL OPERATIONS AND ANALYSIS ASSUMPTIONS

I1.1.

All data analyzed and integrated on oilseed production, procurement, processing plant technology
and capacity, marketing, sales estimates and personnel requirements are derived from the Oilseed
Production and Procurement Unit, Technical Feasibility Analysis for a Vertically Integrated
Solvent Extraction Plant and the Edible Oil and Feed Mill Market Analysis reports that form
part of the RONCO/ACSCA Oilseed Commodity System Investment Concept Paper.

1.2.
All cost and revenue projections are estimates based on prevailing rates and assumptions made
as of April 1, 1991 and are increased at the rate of 5% per year for Years Two through Four,

and 10% per year for Year Five. For the purposes of this analysis, input cost and revenue
projections are held at Year Five levels for Year Six, with the exception of Human Resources.

(See 1.4 below)

1.3.

A Rupee to Dollar conversion rate of Rs. 23 : US$ 1 is held constant for all years.

1.4.
All salaries and labor costs are based on the prevailing rates and estimates as of April 1, 1991

and increased at the rate of 5% per year for Years Two - Four, and 10% per year for Years
i“ive and Six. (Sce Table D-18)

1.5.

All projections assume GOP policies and laws as of April 1, 1991. This model does not
anticipate any policy changes such as lifting the current ban on the export of edible oil and feed
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_mm
1.6.

All capital equipment costs arc based on recent quotations from manufacturers or their
distribuiors. No discount has been assumed.

1.7.

Capital cost estimates are based on the prevailing terms and conditions, both domestic and
offshore, as of April 1, 1991 and are held constant.

1.8.

Depreciation Schedules are prepared in accordance with prevailing GOP statutes as of April 1,
1991.

1.9.

All input costs are paid upon receipt, all revenues are received 90 days after sales.

1.10.

The Fiscal Year used is November | through October 31.
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D. FINANCIAL ASSUMPTIONS AND ANALYSIS

2. PROPOSED CAPITAL STRUCTURE ASSUMPTIONS

2.1.

The capital investment for the proposed enterprise occurs in two phases. The first phase
(Investment Phase One) consists of the construction of a complete 500 metric ton (MT) per day
oilseed processing plant and two sced procurement centers. The second phase (Investment Phase
Two) adds a complete 200 MT per day crude oil refining plant with bottling and capping
facilities.

2.2.

Total expenditures for the start-up year (Year Zero, Investment Phase One) are estimated to be
Rs 410,260,309. These include Capital Asset costs of Rs 370,896,323 for the Oilseed
Production and Oilseed Procurement Unit, and the Oilsced Processing Unit; as well as Rs
39,363,986 to fullill the proposed marketing, extension and training programs plus all other
start-up administrative and management costs. (See Table D-8).

2.3.1.

The proposed capital structure for the venture (See Table D-1) is based on the assumption that
a financially solid transnational corporation undertakes the project. An equity stake in the
amount of Rs 201,102,455 (USS$ 8,743,585) provides 49% of the Year Zero costs; the initial
capitalization. (See Table D-8). Four Loans provide the remaining 51% of the initial
capitalization.

2.3.2.
An offshore Suppliers Credit or Capital Equipmeni Loan of US$ 3,000,000 carrying an interest

rate of 15% for a term of six ycears is assumed. This loan would be secured offshore by the
transnational company.

2.3.3.
A Locally Manufactured Machinery Loan would be obtained through a Development Finance

Institution (DFI) in Pakistan. The loan would be in the full amount of the locally purchased
equipment, Rs 59,934,400, and would carry an interest rate of 7% for a term of ten years. It
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is secured by the value of the equipment plus a portion of the value of the imported equipment.
(US$ 7,122,200)

2.3.4.

A mortgage loan in the amount of Rs 39,922,200 would be obtained from DFI in Pakistan to
finance the actual construction cost of the buildings for the plant and the two procurement
centers and would be collateralized by the land and buildings themselves. This loan would be
for a term of ten years and carry an interest rate of 16%.

2.3.5.

An Overdraft facility would be obtained in the amount of Rs 40,301,254 to meet the remaining
Year Zero costs. Interest will be charged at the rate of 1.5% per month (18% per annum). All
principal and interest will be cleared by the end of Year One.

2.4,

At the beginning of Year Three a second phase of investment is envisioned. The costs for
Investment Phase Two (sce Table D-9) are estimated to be Rs 207,000,000 (US$ 9,000,000.00).
This is the estimated cost for building and equipment to install a complete 200 MT per day crude
oil refining plant with bottling and capping facilities 10 begin operation at the start of Year Four.

2.5.

The capital to finance the entire cost of Investinent Phase Two would be obtained in three loans.
The first is an offshore Suppliers Credit or Capital Equipment Loan in the amount of US$
5,833,100 (Rs 134,161,300) carrying an interest rate of 15% for a term of six years. A sccond
mortgage loan in the amount Rs 34,298,375 (US$ 1,491,234) would be obtained from a local
institution with an interest rate of 16% for a term of ten years, secured by the buildings and the
plant. A third loan in the amount of Rs 38,540,325 (US$ 1,675,666) would be obtained from
a local DFI for the procurcment of locally manufactured machinery and would carry an interest
rate of 7% for a term of ten years.
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2.6.1.

In addition to the sources and uses of capital cited above, additional significant overdraft
facilities must be obtained for the procurement of raw materials and meeting operating expenses
in Years One through Four. (Sec Table D-14, Years One - Four) This need arises for two
recasons. The first is that the cottonseed and sunflower seed Procurement and Production
"Scasons” are distinct. (See Section B. 1. 4.) Thus, it is necessary to purchase the raw materials
required during specific times of the fiscal year. The second reason is that for the purposes of
this analysis, it is assumed that oilseed raw material costs are paid upon receipt whlle all
revenues are received 90 days net.

2.6.2.
The maximum overdraft balances in Years One through Four are:

Year One Rs 240,595,610 (US$ 10,460,679)
Year Two Rs 223,724,291 (US$ 9,727,143)
Year Three Rs 174,463,828 (US$ 7,585,384)
Year Four Rs 227,475,136 (US$ 9,890,223).

2.6.3.

The overdraft balances have been charged at a monthly interest rate of 1.5% (18% per annum).
All overdraft balances are cleared, all interest is paid, and all balances are in surplus at the end

of each fiscal ycar.
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3. BALANCE SHEET ASSUMPTIONS

3.1.

The current assets of the company are cash and accounts receivable.  This assumes that no
inventory of raw materials is carried over from one year (o the next and that all production in
a given fiscal year is sold. The fiscal year has been set to the Procurement Season. Further,

it is assumed that all other purchased inputs are fully utilized during the fiscal year. Accounts
receivables arise from the assumption that all sales revenue is received ninety days after the sale.

3.2,
The cash at the end of Year Zero, Rs 2,300,000 assumes sale of oilseeds procured at the end

of the year.

3.3.

The fixed assets of the venture are carried at costs less accumulated straight line depreciation.

3.4

Based on the assumption that all purchases are paid upon receipt, the only current hiability is the
long term debt (principal) payable in one year.

d
.
wn
.

No provision is made for the payment of dividends in these projections.
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.......

4. INCOME STATEMENT ASSUMPTIONS

4.1.

All sales projections by volume assume the production targets and schedules projected in Section
B of this concept paper.

4.2.

For Years One through Three the Oilseed Processing Plant produces nine separate products each
of which sells for a separate price. (See Table D-13) Years Four through Six add to these
products the purchase of additional crude oil that the Oilseed Refining Plant fully refines and
bottles. Each of the sales prices used tor this analysis are conservative, ex-plant estimates based
on prices and projections as of April 1, 1991 (See Section C).

4.3.1.

Sales are recognized when the product is transferred to the buyer. All cash received is in
scttlement of accounts receivable resulting from sales.  No interest earnings are projected for
investment of cash balances.

4.3.2.
Sales for Year Zero are Rs 31,200,000. This represents the sale of 5,200 MT of sunflower seed
at a price of Rs 6,000 per MT. (Sce Section A. 1. 1.) This is the Year Zero target of the farm

extension test program and assumes that the company will be able to sell the oilseed sced at the
prevailing price.  Year Zero assumes no processing of oilseeds procured.

4

4.4.1.

Material costs include all physical inputs purchased during the Fiscal Year.

4.4.2.

Material costs of Rs 31,200,000 represent the price paid to farmers for 5,200 MT of Sunflower
seed under Year Zero targets of the farm extension test program.
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4.5.1.

Marketing and administrative costs for all years include the full cost of the Marketing and
Training Programs for ecach year.

4.5.2.

The first day of Year Three begins investment Phase Two. (See Table D-9) The Marketing and
Administrative expenses rise to accommodate increases in marketing and training expenses.
4.6.1.

Interest charges for all years include interest paid each year on the long term debt plus the

interest charges paid on the overdraft.

4.6.2.

No provision for interest payment is made for Year Zero. It is assumed for purposes of this
analysis that interest charges will not begin until the first day of Year One.

4.6.3.

By the end of Year Four the need for an overdraft facility has expired.

4.7.

No provision for the payment of income tax has been made in this analysis since the company
is to be located in a rural area, (See Section B. 1. 2.), according to the Tax Code in effect as
of April I, 1991, no income tax would be due during the period of this analysis. In addition,
ail imports of equipment and supplies are assumed to be duty free.

4.8.1.

Year Zero shows an operating loss of Rs 37,063,986. This is explained by the fact that Year
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Zero is a start-up year and the only operation is the procurement and sale of 5,200 MT of
sunflower sced which is then sold at cost.

4.8.2.

All production years are projected to be profitable.

4.8.3.

Year Three is the last year of the production of only basic refined oil. The net income for Year
Three is Rs 107,985,494,

4.9.

The first day of Year Four marks the beginning cof the production of fully refined oils and the
cost of material inputs rise significantly. The purchase price of basic refined oil is assumed to
be the sales price of basic refined oil used previously.  Additionally other inputs are required;
(See Tabie D-15) «nd additional utility costs are incurred.

4.10.
Ycar Six carnings drop when compared to the earnings level of Year Five. This is explained

by the assumption in this analysis that revenue projections are held at Year Five prices while
personnel and marketing expenses are proiected to increase by 10%.
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5. RATIO ANALYSIS ASSUMPTIONS

The Breakeven Capacity and Revenue Points (Sce Table D-6) are achieved in Year One of
Phasc One and Year Three of Phase Two. These include provision for interest charges and
principal repayment based upon the Proposed Capital Structure, (See Table D-1)

The Return on Assets appear to be satisfactory but would be much greater than they appear in
Years Four through Six if retained carnings were invested in money market instruments, an
option not included in this analysis.

n
|79

The Current Ratios in this Analysis are equivalent to the Acid Test ratios, as no inventory is
assumed to be carried over from one fiscal year to the nest. (See Section 3.1.) Year One is
the only year where the projected ratio coes not meet the desired 2:1 standard.

sS4,
The Gross Profit Margins average 21.5% over the first thiee years of operation and 31% over

the second three years.  These are significantly higher than other comparable operations in
Pakistun, according to earhier studies performed by the ACSCA project.

'
n

Fhe Dobt-bquity Ratios are larger than most isternational fenders would wish in the first years
ol the project. A tmancially solid transnational corporation would either have to invest more
equity than 1s projected or provide off-shore guarantees to obtain the proposed debt financing
if these ratios were to apply in the early years of implemcntation.

.6.

n

The IRR figure of 30.29% for this project is attractive. Despite the high interest costs, low
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sales prices, and high personnel and procurement costs projected, the project is a very profitable
venture.
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6. CONCLUSIONS
6.1.

‘The proposed company, operating within a verticaly integrated oilseed commodity system would
seem (o be a very attractive investment for financially solid transnationals with experience in
such agribusinesses in countries like Pakistan.  Nothing in this financial model pre-supposes any
changes in the current laws and incentives available to investors in Pakistan, The analysis is
based on the current situation.

6.2.

‘The major financial nisk assumption in this analysis is the investment period envisioned for Year
Zcro. Provision has been made for full fixed cost and overhead expenditures for Year Zero
which encompasses only a twelve month period. Should there be hold-ups in construction,
clearance and instatlation of plant machinery tiom ports, tatlure o secure permits, elc., that
impede the implementation of the project, its profitability and the capital investment required

would be wdversely ettected.

6.3.

The capital structure proposed assumes an tmtal offshore capital equipment loan of US$
3,000,000, sccured by the transnational, allowing the equipment to be used as collateral in
support of local loans for buildings, cquipment, and wo-tang capital.  The alternative to this
arrangement 1s increased up-front equity investment or USS 3,000,000 by the transnational.
Increased equity investment would iniprove the imtial debt/equity ratio, and, siven reduced
interest payments, would raise the IRR to 33.56% by year seven of the period projected in this

analysis.

6.4,
The major risks attendant o this mvestment are:
a) the projected rate of growth of the cooking oil market;
b) the assumption that the poultry and hvestock feed industries will purchase the
feed meal output of the processing plant;
c) the effective implementation and operation of the oilseed production and
procurement unit;
d) the availability of cottonseed and sunflower seed raw materials from non-contract

cotton ginners ard growers, as well as the availability of semi-refined edible oil
from oilseed processing plants that de not have full refining capability; and

¢) the capability of the company to successfully introduce and market fully refined
and consumer packaged cooking oil in competition with Lever Brothers, the Ghee
Corporation, and other manufacturers and vendors of cooking oil in Pakistan.

—
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6.5.
The major benefits that make the investment an attractive proposition are;

a) The projected return is very attractive. For an initial investment capital outlay
of approximately US$ 9 million, the prospective investors can expect complete
capital recovery by the end of Year Frour and projected annual earnings of over
USS 21 million by the end of Year Six.

b) By the end of Year Six, the net worth of the organization, without including
provision for the invesiment of retained carrags, will be of over US$ 75 million;
with projected annual carnings of at least US$ 21 million per year for all
subscequent years.



TABLE D-1

PROPOSED CAPITAL STRUCTURE CH
I [{TERM | I I I I | I
[EculTY I} YRS | Rs | RATE | us's | RATE | TOTAL | o V93 |
I 3 | I I I | I I
IPLANT 1 | | | 7,122,200 | | 163,810,600 | 7,122,200 |
I H | I ! I I I I
|WORKING CAPITAL Il ] 28,066,855 | | 375,000 | | 37,291,855 | 1,621,385 |
I 5 I I I I ! I I
ITorAL €autTY I | 28,666,855 | | 7,497,200 | | 201,102,455 | 8,743,585 |
I H I | I I I I I
[orst [ I I I I I I I
| 1 I I I I | I - I
fLoan 1 /1l ! l I I I N
|SUPPLIERS CREDIT Il 6 | | | 3,000,000 | 15.00%| 69,600,000 | 3,/006,008 |
[ [l I I | | I I |
[Loan 2 I I I | I I I |
|LMM THRU DFI I| 10 | 59,934,400 | 7.00x | | | 59,934,400 | 2,605,843 |
I [ I I I I I I I
[LoAN 3 I | I | I I I I
[LCNG TERM CONSTRUCTION || 10 | 39,922,200 | 16.00% | | | 39,922,200 | 1,735,748 |
| H I I | I I I I
[LOAN 4 Il | I I I I I I
[QVERDRAFT FACILITY [ | 40,301,254 | 18.00% | | | 40,301,254 | 1,752,228 |
| 1 | I | I | I I
{TOTAL DEBT M | | | | | 209,157,854 | 9,093,820 |
| I I I I I I I I
{TOTAL DEBT PLUS EQUITY ] | | | | | 410,260,309 | 17,837,405 |

b0l

2012

.30
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TABLE D-2

BALANCE SHEET
i YEAR O YEAR 1 YEAS 2 YEAR 3 YELD 4 YEAR S YEAR 6

CURRENT ASSETS

CASH 2,300,000 5,261,231 39,278,301 134,835,845 427,761,262 B39,187,598 1,225,365,448

ACCOLNTS RECEIVABLE 0 ¢,B78,600 67,0-3,483 130,407,588 139,271,772  315.,8535.7t8 420,990 989
{TOTAL CUIRENT ASSETS 2,300,000 10,139,8M COLBITLTE. IO, 237430 637 ,UUIL9TL Y Yhu 763 3en 1,645,356, 437
|
FIXED ASSETS

LAND 6,750,000 8,750,090 6,750,003 €,756,050 4,750,007 6,750,000 6,750,000

PLANT & EQUIPMENTY 364,146,323 364,146,323 T4L,1:6,303 56T 3060075 56311267176 563,326,176  $63.326176

LESS: ACCUMULATED DEPRECIATION 0 36 862, 74 TILECSLSY 105 LT2 0N 38T 40,500 [24.Bi6.07T  2R0.40B. 004

NET PLANT & EQUIPMENT 364,146,323 327,753,562 290,540,840 452,517,952 39%,:57,226  338.476..95  292.718.172

TOTAL FIXED ASSETS 370,896,323 31.,073,582 267,200,840 459,607,952 402,447,226 3I45,226,.99 289,468,172
TOTAL ASSETS 373,796,323 380,233,013 397,600,628 694,505,385 1,323,550,20% 1,499,069,645 1,635,822, 609

LIABILITIES
CURRENT LIASILITIES
OVERDRAFT
DEBT PAYABLE ONE YEAR
TOTAL CURRENT LIABILITIES
LONG TERM DEBT
TOTAL LIABILITES
EQulTy
RETAINED EARNINGS

NET WORTH

TOTAL LIABILITIES & NET WORTH

40,301,254
13,725,503

54,026,757
155,131,067
209,157,854
201,102,455
(37,063,986
164,038,449
373,196,323

4]
15,572,625
15,572,425

119,538,472

155,134,097

201,102,455

(12,006, 135)

189,102,316

344,233,413

5
17,652, 734
17,652, 73
121,865, 735
139,554, 2.2
201,102,535
56,651,667
258,054,152
397,612,524

157

366,039,686

£94,9C5,385

8}
<4,676,782
44,976,782

4c,573,752

~)

r

89,5.7,53¢
231,152,455
542,91C,210

744,012,645

1,054,296,617

1,255,399,0%2

1,033,550,200 1,499,949, 845

0
40,268,102

1,541,653,560
1,742,756,015
1,935,824, 609




TABLE D-3

I NCOME S

ATEMENT

SALES
LESS COST OF SALES

MATERIAL

 LABOR
DEPRECIATION
TOTAL

GROSS PROFIT (LOSS)
MARKETING & ADMINISTATIVE EXPENSE
GROSS OPERATING PROFIT
INTEREST
PROFIT (LOSS) BEFORE TAX
TAX

NET INCOME (OVERDRAFT)

YEAR O

YEAR 1

YEAR 2

YEAR 3

TEAR &

YEAR S

YEAR 6

31,200,000

31,200,000
12,118,500

0
43,318,500
(12,118,500)
24,945,486
(37,063,586)

0
(37,063 ,586)

0
(37,063,986)

546,801,750

344,338,950
59,171,200
36,802,741

440,312,891

106,488,859
34,286,232
72,202,627
47,138,780
25,063,847

25,083,847

664,083,263

420,555,895
62,129, 760
36,802, 741

519,489,386
144,563,877
33,687,034
110,908, 8.3
41,955,008
68,951,835

I8
v

68,951 83¢

158

826,019,007 1,632,532,251 1,978,099, 156

512,483,264

65,236,248
36,802,741
614,522,154
161,496,813
52,347,479

139,165,134

QUL 27T 4L
81,204,188
57,220,727

1,124,298,383

508,233,908
76,377,347
437,854,561
53,881,542
377,973,259

1,195,832, 02¢
89,324,606
57,220,727

1,342,377,359

635,712,798
89,112,667
546,597,831
35,213,404
511,386,427
o
511,386,627

2,141,884,649

1,375,341,833
98,257,067
55,758,327
1,529,357,227
612,527,422
96,482,473
516,064,949
28,688,027

487,356,922




TABLE D-4

COST OF GOODS SOLD

GROSS PROFIT MARGIN

OPERATING MARGIN

ASSET (NET) TURNOVER

CURRENT RATIO

DEBT EQUITY (TOTAL DEBT/NET WORTH)
DEBT EQUITY (LONG TERM DEBT/NET WORTH)
DEBT COVERAGE

RETURN ON CAPITAL

RETURN ON EQUITY

RETURN ON ASSETS (EBIT)

BREAXEVEN CAPACITY

BREAKEVEN REVENUE

NET PRESENT VALUE @ 37X (EBIT)
INTERNAL RATE OF RETURN (EBIT)
NET PRESENT VALUE 3 30%
INTERNAL RATE OF RETURN

RATIO ANALYSIS

159

YEAR 1 YEAR 2 YEAR 3 YEAR & YEAR 5 YEAR 6
NA 80.53% 78.23% 76.24% £8.87% 67.86% 71.40%
NA 19.47% 21.77% 23.76% 31.13% 32.14% 28.60%
NA 13.20% 16.70% 17.26% 26.45% 27.63% 24.09%
NA 1643 174.87% 122.95% 165.14% 136.56% 113.00%
NA €5.11% S6T.0I% 5.8.26% 1403.22% 2262.13% 4088.49%
56.06% 45.07% 35.1C% 47.33% 26.01% 16.31% 9.97%
48.60% 42.46% 32.08% 4. 17% 24.746% 13.33% —B.06%
NA 153.17% 264.35% 466.51% 801.49% 1552.25% 1798.82%
NA 7.63% 18.15% 16.47X% 38.23% 35.31% 25.71%
NA 12.46% 3.20% ©3.70% 187.95% 254.29% 242.34%
NA 21.97% 29.19% 21.23% 43.68% 37.74% 27.22%
NA 47.12% 45.44% 44.00% 40.05% 40.94% 45.92%
NA 429,362,291 439,337,719 457,776,865 619,014,503 675,647,084 748,806,874
6,388, 765
37.49%
4,596,888
30.29%



TASLE D-5

STATEMENT OF CHANGES IN FINANCIAL POSITION

YE&R 3 YEAR & YEAR S YEAR 6§
Sources of funds:
Net Income (Loss) (37,063,684) 23,043 847 68,895,035 T7,%B5 4G4 377,973,0°9 511,386,427 L87,35¢,922
Add: Non-cash expenses: depreciation 3¢,802,7461 36,802,741 36,802,761 57,220,727 57,220,727 55,758,327
Total funds from operations (37,063,986) 61,866,589 105,754,577 144,783,236 435,193,745 568,607,156 543,115,249
Funds received from:
dcbt 20%,157,85¢ 197,179,853
Sale of stock 201,102,455
Totat funds available 375,196,323 61,866,589 165,754,577 343,96E,3589 435,193,745 568,607,154 543,115,249
!
|
‘tpplication of tunds
| .....................
!
1Purchase cof capital assets 370,856,323 09,179,853
Repayment cf loans 54,026,757 15,572,025 T,L52,734 39,31E,204 44,976,782 51,502,159 ;
Increase in accounts receivable 4, E78,600 56,104, L83 39,358,135 109,470,124 105,584,036 175,435,241 |
Total applications of funds 370,89¢,323 58,905,357 71,737,5C8 256,230,092 148,788,328 150,462,818 156,€37,400
5 i
i
Elﬂcre:sc(dccrease) in cash 2,300,000 2,941,231 34,077,045 7,737,357 188,405,617 417,940,336 385,177,849
!
Beginning cash G 2,390,200 5,261,234 39,278,301 127,015,697 413,421,114 £31,367,450 |
Ending cash 2,300,000 5,261,231 39,278,301 127,015,607 413,421,114 831,367,456 1,217,545,300 ’
------------------------------------------------------------------------------------------------------ +
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BPEAVEVEN ANALYSIS - FULLY Sffiain Sl

. Stee ces eawe site ol s TITRIT T T T o
Tkl CLECTRICEHTY pER P s pER PEs Few EARTR VERIAELE CO5T ALt (T9tS PER REVERUE FIXED COSTS FIXED COSTS 34.f. g£.£. X B. .
t i TONS FER TOw TON Ty TON TON TON TOn PER TUN FEE YEAR bie TON 1 PER 0w T0TAL ALLOCATED TONS REVENUE
' —_— —— e [ —— e
"YEAT T coTion | 78,752 37.44 19 (2 .82 33,25 2,750 JoELl29,21 ¢, 08y 2,18% TLCQT, TS 922 I8, 004 55,782  &T.i2% WD %e Iue
' SORFLOWT 2 ! ML epld] 89.74 LTk Tt e 37,52 6,020 TIN5, 87 £, 131 T, 3¢, 73,115 17,824
333,338,85¢

vEaFp > Carrny . 88 a0 91,82 .8 £.32 3

, s £ 2.8t 2,mee 247,592,058 1,00 5,139 2,355 EISLLLT 2D LUICNT €0 Tie oS aey oe 31c veq
i SUNFLOWER 22,750 PL18 43t tit 3938 g 300 LT, T Bl ¢, <53 8,538 2,665 38,281 270 g, Ti3
: t €5, 336,600

(AL COTTow i 99,30 §6.43 21,58 £.7r 3.5 3.c32 306,008,202 3,63 5,678 2,85 Y44, 132,457 TN, 34T GLE B, L1 Sl TIN WST T ten
' SUNFLOWES : 22,723 C8.94 5.5z TS e3 6,618 AR S N4 ¢ €8 £, Sem PR 3,78, 7L 07,10
- S
TRV . Tl 05T 138.25 P2 I .58 3,184 L BRI 7,882 L 3t JTT 21, 03. EI.™ 8T 5,087 ER S A TP Al
L 1E2.55  WR.ie TES LTl 6,60 2Ll 8T B T t.oTe 2,907 TT,UTILNe tL 82
°e,239 2¢.28 1.2~ 10,207 3,634 oy 30 054,288 e, e 25,59¢ $.628 58,337,434 7 3¢5
' 1,092 I.a 6.4C 19,10t 3,83 202 {2, e3. - 27,153 4,653 G T2T 98 1, a2
Q21 267,084

(YEAR T CoTrow 104,500 NsS.77  26.83 .63 37.68 3,343 385,220,723 3,533 8, 066 4,532 219,710,00¢ 71,749,878 15,830 4C.94% 675 6T, T8
: SUNFLOWER 40,000 129.57  S1.¢1 18.77  L5.58 7,293 301,953,643 7,539 12,927 5,3e8 59,774,670 11,093
BR OIL (CCT) 19,635 29.05 3.50 17,017 3,648 2 iC,495,120 20,92 26,880 5,97¢ 79,301,412 13 275

i
|
|
!
|
! cE ¢
BR OIL (SUN) | 2,206 7.14 6.77 20,056 3,648 208 2,818,646 23,927 29,400 5,473 2,885,335 1,423
| 3
|
|
!
!
!

YEAR & CoTTON
SUNFLOWE R

i BR QlL (coT)

| SR OIL (suwN)

S 3,588 229,505, %0 82,072,528 37,302 45.60% 7.8 BCe.ETG
€13 13,37 5,607 73,130,162 2,853

21,219 26,880 5,661 83,97¢,173 ., 83
5 A8 3ee 037 2¢ 21 2%.500 S, 160 16,322,236 1,009

99,750 15.77  27.59 .63 37.9 3,343 162,913, 348 3,93 7,52
54,000 129.66  S2.0C B9y iy, 7,293 EERRA T 7,83

22,962 n.7m 3.6C 17,077 3,60 22¢ 486, 80 %85

2,820 8.74 &£.78 2G,05¢ 1,940 22

wn
ts (n
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Tat.le D-7

SUMMARY FUNDS

FLOW SCHEDULE

e Enr T0TAL TOTAL US$ [YEAR TWO TOTAL “1OTAL USS  [YEAR THREE TOTAL TOTAL USS
(l "‘l)‘-l ----------------------------------------------------------------------------------------------
FEb o NN 79,988,700 3,677,768 a5.587, 516 4,891,635 90,290,561 3,925,677
AUX. INPUTS T, 76,40 62,454 1837 B8 475,560 21,582,700 938,378
SiknrS 5,000,554 217,391 5, 2u0, Cud 228,261 5,512,504 239,674
TR2INING 5,750,430 250,000 S, 759, Gl 250,000 4,140,000 180,000
HARY LT IRG L,619,032 235,619 6,077, 58 254,312 15,333,218 666,662
TS W, 138, /80 2,049,512 Wl,855,008 1,924 131 31,163,640 1,354,941
Pl Kb At 15,725,508 Y, J6Y 19,870,600 ol 17,692,734 769,249
YLt el SERVICE 60,864,279 2,648,273 57,527,608 &, 501, 2N 48,856,376 2,124,190
PEDTLOTEYS 159 e 150

P LATS 21) 2 220

COTTURSEE 218,562,500 9,615,761 LN 1L 0T 1Y Gy, 739 300,168,000 13,050,783
o LA w5 Wl 45

ih‘ s UATLS ] n 80

R TNPUTS 33,749,040 1,400,359 42,501,153 1,439,181 $1,789,042 2,251,697
AT SR 74,250,750 3,008,293 101,023,847 ., 362,341 133,430,958 5,801,346
[t 496,360,725 21,540,898 631,628,950 00,455,432 671,103,357 29,178,407
lkfluk --------------------------------------------- B I T T I I I
kEv LAeY R 22y 220

COTTUNSERD L90,443 750 17,410,598 46,854,000 20,428,435 555,015,038 24,131,089
Kiw LATS “8 Y0 70

SRt el Z3EED 141,479,400 6,141,278 138,064,35¢ 6,002,799 211,645,865 9,201,994
1074 541,523,505 23,541,876 07,918,380 s 431,234 766,660,902 33,333,083
EAF I NOS 05,567, 4 1,550,578 123,512,5574) (1,0.22,198) 95,557,545 4,154,676
AL £k 5,261,241 59,278, 101 134,835,845

BALEhIE S 228, /4% 1,700,75 5,862,428

YeAY Ak TTroTAL TOTaL Uss  JYEAR FIVE TOTAL " 10iAL USS JYEAR SIX TOTAL TOTAL USS
T (7 e | [
Friy il 109,821,070 4,774,855 120,195,389 5,225,886 131,576,058 5,720,698
Ar INSUTY a6, 689,580 6,377,825 170,637,660 7,610,330 195,014,520 8,478,892
A Y, 788,130 751,658 6,077,530 264, 241 6,077,536 264,261
TRA NNt 2,070,000 50,000 2,070,000 90,000 2,070,000 90,000
MR E RN 05,691,805 1,756,603 56,172,184 2,442,269 61,093,482 2,656,238
InTikiS! 93,881,542 2,%.2,676 35,213,404 1,531,018 28,688,027 1,247,306
beih o SOl AY $2, 818, 204 1,709,487 64,978,780 1,%95,512 51,502,159 2,239,224
TOIAL Leel SERVICH 65,199, 766 4,052,163 80,190,186 3,486,530 80,190,186 3,486,530
FROL. LRYS 150 150 150

bPros. DAYS 220 220 210

CUTTLNBEED 332,728,000 14,466,435 349,343,500 15,188,848 333,464,250 14,498,446
CUlTonLLES HLRL O 246,909,858 10,715,210 334,130,513 14,527,414 390,406,021

RO, DAYS 45 64 45

Froo, DATYY 50 160 120

Frud Teuly 62,267,563 2,707,285 73,800,000 3,208,699 95,101,665 4,134,855
Sunbtodalin 172,159,957 7,485,215 217,919,930 9,474,780 298,720,335 12,987,841
Sb e LED BURL O 19,330,022 8.0,43% 46,122,870/ 1,918,386 56,557,506 2,459,022
T s 1,036,865, 3 S3,707,685 1,456,459, 78i 63,257,382 1,650,271,559 71,750,937
lk'li’k’ --------------------------------------------------------------------------------------
REV LAty 220 220 210

COTTONSEED 1,182,105,540 51,395,893 1,370,638,233 59,592,967 1,327,063,381 57,698,408
REV DAYS &0 90 110
SUNFLOWERSEED 340,956,627 14,824,201 501,767,887 21,815,995 709,386,027 30,842,871
10181 1,523,062,1¢7 66,220,094 1,872,406,120 81,408,962 2,036,449,408 88,541,279
EARNINGS 286,405,417 12,452,409 417,946,336 18,171,580 386,177,849 16,790,341
BALANCE 421,241,262 839,187,598 1,225,365,648

BALANCES 18,314,837 | 36,486,417 53,276,759

162

TOTAL
TOTAL USS

1,646,356,436
71,580,715

EIECEIEESSECSITEOIICALESNEECEISEEEIETBERE

PLUS 62 DAYS 420,990,989

S ESCSEESCSSSSSCSSISSRITSEDSSSISZSRIIZIIIEZD




SUMMARY INVESTHENT PHASE OHWE

l-. YAR Y
LRV STHIWT PHASE ON!
'.

!

|

[, PLANT

Jiex0

|

i

fuTLDIRGS

[T 0PMERNT & MACHINERY
i

! w11 AL CHARGES
I

| CfOAL PRLOUREMENT

!

[REW AL

|

‘;; »« U JTEMERT CENTER (PLANT)
b

[W SN

|

V6o 1N

1

Ptk a MACHTINERY

PRV UNAL CHARGES

LOrer v nOTUREMENT

<CTURTMENT CENTELR (FIELD)

AoolviwaD CHARGES

|

t

I

I

I

|

I

I

|

I

I

|

|

|

I

Peoo oMot 0 MACHIKE R (
'

I

!

| P UCAL FRGCUREMENT
I
I
I
|
I
I

(YEAR 2ERQ)

5,000,000

37,700,000

34,332,043
§4,045, /75

131,077,818

1,250,000

1,000,000

3,430,910
2,099,875

8,283,735

500,000

1,088, 360
3,288,750

6,099,310

145,457,913

8,529,700

8,529,700

1,001,570

1,001,570

270,400

270,400

9,801,470

.............

5,000,000
37,700,000
196,183,100
34,332,043
54,045,775

327,260,918

1,250,000
1,000, 600
23,036,110
3,430,910
2,599,875

31,316,895

500,000
1,222,200
6,219,200
1,088,360
3,288,750

12,318,510

370,896,323

217,391
1,639,130
8,529,700
1,492,698
2,349,816

14,228,736

54,348
43,478
1,001,570
149,170
113,038

1,361,604

21,739
53,139
270,400
47,320
142,989

535,587

..........................................................................................................................
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TAaulE -8

]JH"L"IHLNI PHASE ONE

, ..............................

MESFET 0 PROGRANM

l
l
|
fr
f
|
l
{!’« NING FROGREM  U3S
i

WTANLENDT FUND R

TOIAL ALLITIOKAL COSTS

TOTAL YL AR ZERO

TEAR ZERO ADDITIONAL COSTS

164

23,019,750

5,419,236

2,300,060

30,736,986

176, 196, 859

375,000

10,176,670

|
|
|
[
|
|
|
375,000 |
I
|
|
|
l
l
!
|
|

23,019,750
5,419,236
2,300,000

39,363,986

410,260,309

l
!
|
I
I
|
8,625,000 |
l
|
I
I
I
l
I
|
|

375,000

100, 000

1,711,478



TABLE D-9 INVESTHENT SUMMARY PHASE TWO GM
| INVESTHLNT PHASE TWO | LOCAL |  IMPORTED | Rs | uss | TOTAL Rs  |TOTAL uss

I I I I I I I

I I | I I I I

[A. PLAKI | | | | | |

| | I I I I I

[BUTLDINGS |X | | 3,000,000 | | 3,000,000 [ 130,435
‘ I I I | I I

I

[LQUIPHENT & MACHINLRY [ | | | 5,823,100 | 134,161,300 | 5,833,100
| I I I I I I

| RDDITIOHAL CHARGES |X | | 23,478,228 | | 23,478,223 | 1,020,793
| I I I I ! I

| LOCAL PROCUREMENT |x | | 38,540,325 | | 38,540,325 | 1,675,666
' | | | I I |

i

JTCTAL A. CAPITAL ASSITS ] ] | 65,018,553 | 5,833,100 | 199,179,853 | 8,659,994
| I I I I I I

I I I I | I I

[PHAZE TWO AGDITIUNAL COSTS | | | | | |

I I I I | I I
TLONTIHCERET FUKD |x i | | | 7,820,148 | 340,006
I I I I I I I

! I I | | I I

[TO1AL PHASE TWO | | | | | 207,000,000 | 9,000,000
|

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
|
I
|
|
I
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TABLE L-10 | GM

R T R R T B - il Bl S A S — S - - 2 -
LAND REQUIREMENTS AND COSTS: ACRES Re PER ACRE TOTAL
* A. PLANT, RAW MATERIAL, 20 250,000 5,000,000
INVENTORY STORAGE, AND
COMPLETE REFINING PLANT
* B. PLANT SITE PROCUREMENT CENTER 5 250,000 1,250,000
* (. RURAL PROCUREMENT CENTER 5 100,000 500,000
TOTAL PLALT SITE (A. B.) 25 6,250,000
TOTAI, RURAL PROCURUMENT CENTER (C.) 5 500,000
LOTVAL (A, B, C.) 30 6,750,000
10TAL USS 293,478

= INCLUDES GAS AND WATER INSTALLATION
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TABLE D-11

INVESTMENT PHASE 1

BUTLDING DESIGNATION

A. PLANT SITE

{1} WAREHOUSES

B. PLANT PROCUREMENT CENTER

ADMINISTRATION, STORE

(1]
{2) UNLOADING BAY & RAMP

[3] PARKING AREA

TOTAL B.

C. RURAL PROCUREMENT CENTER

[1] ADMINISTRATION, STORE
(2] UNLOADING BAY & RAMP
[3] PARKING AREA
[4) BOUNDRY WALL

(§) MISCELLANEOUS [LUMP SUM]**

TOTAL C.

[2] MACHINERY
(3] SOLVENT EXTRACTION
(4] ADMINISTRATION, RESIDENCE
(5] POWER STATION & MISCELLANEOUS**
[6] BOUNDRY WALL
TOTAL A.

167

GM

RREA LENGTH [UNIT cOoST| coOST Rs

(SQ FT) (RN FT)

45,000 180 8,100,000
50,000 300 | 15,000,000
10,000 350 3,500,000
25,000 300 7,500,000
10,000 200 2,100,000
125,000 12 1,500,000
140,000 | 125,000 37,700,000
1,500 300 450,000
1 250,000 250,000
2,000 150 300,000
1,000,000
1,500 300 450,000
1 250,000 250,000
2,000 150 300,000
1,850 12 22,200
200,000
1,222,200




INVESTHMLNT PHASE |

PUTLDING LESIGHATION AREA LENGTH UNIT COST COST Rs
[SQ FT! [RN FT)

TOTAL (A.B.C.) 1" 147,000 ] 126,850

TOTRL PHASE 1 INVESTMENT {A.B.C.) 39,922,200

TOTAL USS 1,735,748

INVESTMENT PHASE 2
BUILDING DESIGNATION

A. PFLANT SITE

[1] FEFINERY & PACKAGING PLANT 10,000 300 3,000,000
TGTAL A 10,000 3,000,000
TOTAL (A.B.C.) 10,C€00
TOTAL PHAST 2 INVESTMENT (A.B.C.) 3,000,000
rOTAL USS 130,435
TOTAL PHASE 1 & 2 (A.B.C.) 157,000
TOTAL PHASES 1 & 2 INVESTMENT (A.B.C.) 42,922,200

TOTAL US5S 1,866,183

** INCLUDES Rs 100.000 FOR WAPDA CONNECTION
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e .1::;:.:::::::::2:»—'::::::::::::::::::::::::::::::..‘::_"::::.:;:::::::: T ::;;-.::::::::::::::::=:====:======::=:===:===::=
LGUIFHENT & MACHINERY REQUIREMENTS & COSTS

- -_.—;:;:::::::::::::::::======:::=======:::::::=::::::::":::::::::::::, o ;;:;::;:::::::::===:======ll8ll===:=:===:a===:
INVESTMERT PHASE 1 emee et
JuNITS JUNIT COST USS  |UNTT COST Rs |TOTAL COST US$ |TOTAL cosT Rs |
J-eeeeeees EERREEE el AR
EQUIPHINT SPECIFICATIONS ] | | | | |
(IMPURTED CIF KARACHI] | | | | | |
I I I I I |
A. PUANT €ITE | I | | | |
I I | I i I
{11 CLEANING, DELINTING, DEHULLING | 1| 2,326,100 | 53,500,300 | 2,326,100 | 53,500,300 |
PLANT I l I | | |
(2] PRL-PRESSING AND SOLVENT | L 3,685,500 | 84,766,500 | 3,685,500 | 84,766,500 |
EXTRACTION PLAKT | | | | | |
{31 NEUTRALIZATION FLANT i 1] 1,110,660 | 25,543,800 | 1,110,600 | 25,543,800 |
I I | I | l
(4] QUALITY CONTROL EQUIPMENT | 1] 20,200 | 464,600 | 20,200 | 464,500 |
| 1 11,000 | 253,000 | 11,000 | 253,000 |
{5) WATER TREATMENT PLANT | 1 39,900 | 917,700 | 39,900 | 917,700 |
I | ! I I I
{£] POWER GENERATORS, 750 KVA | S | 260,000 | 5,980,000 | 1,300,000 | 29,900,000 |
I | I | I I
ICTAL A. (IMPORTED CIF KARACHI) | | | | 8,493,300 | 195,346,900 |
I I I I I I
AULTTIINAL CHARGES: (LUMP SUM) | 15%| | | 1,274,002 | 29,302,035 |
(1] 1GRA, LICENSES, FEES, INLAND FREIGHT, | | | | | |
OCT*OT, INSURANCE ETC, | | | | | |
I I I I I I
[€) EKECTICN INSTALLATION & | 2.5%| | | 212,334 | 4,883,673 |
COMMISSTONING (LUMPSUM) | | | | | |
| l I I I I
TTIAL AL (DELIVERLD B ERECTED) | ] | | 10,022,398 | 230,515,143 |
I I I I I I
5. FLAMT PRCUURTMENT CENTER | | I | | |
I I I I I I
(1] THERMOFLEX BUILDING | 2| 384,200 | 8,836,600 | 768,400 | 17,673,200 |

'
i | | | | |
[Z] COMVEYER (40 TON) | 8 | 6,000 | 138,000 | 48,000 | 1,104,000 |
I | I I I I
(3] COMVLYER (100 TON) | 4 | 9,000 | 207,000 | 36,000 | 828,000 |
I I | I | l
6] TRUZK DUMPER | 1| 36,400 | 837,200 | 36,400 | 837,200 |
I [ I I I g
TGVAL B. (IHMPORTED CIF KARACHI) ] | | ] 888,800 | 20,442,400 |
I I ! | I I
RLOITIONAY  HARGES: (LUNP SUM) | 15%] i | 133,320 | 3,066,360 |
(1) {3RA, LICENSES, FEES, INLAND FREIGHT, | | | | | |
OCTRO!, INSURANCE ETC. | | | | | |
I | I I | I
{2] ERECTION THSTALLATION & | 2.5%| | | 22,220 | 511,060 |
COMMISSIONING [LUMPSUM) ! | | | | |
I ! I I | | |
TOTAL B. (DELIVERED & ERECTED) I | | | 1,044,340 | 24,019,820 |
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TABLE D-12
INVESTHENT PHASE 1

C. FIELD PROCUREMENT CENTER

[1] THERMOFLEX BUILDING / SMALL CAPACITY

[2) CONVEYER (%0 TON)
(31 COUNVEYER (100 TON)
[4] ASPIRAICR
[5) TRUCK DUMPLR
TOTAL C. (IMPORTED CIF KARACHI)
ADDITIONAL CHARGES: (LUMP SUN)
(1] 1CRA, LICENSES, FEES, INLAND FREIGHT,

OCIROI, INSURANCE ETC.

EKECTION INSTALLATION &
CLHMISSIONING [LUMPSUM)

(2]

VOTAL €. (DELIVERED & ERECIED)

1GTAL FQUIPMENT (A.B.C.)
TIMPGRTED CIF XARACHI DELIVERED & ERECIED)

tUIFMYNT SPECIFICATION
[LOCAL])
A, PIANT SITE

[1] ALL LOCAL EQUIPMENT & MACHINERY
[LUMP SUM) .

(2] MISCELLAKEOUS EQUIPMENT
[LUMP SUM)

TCTAL A.
B. PLANT PROCUREMENT CENTER
(1) WEIGHBR:DGE
(21 VEHICLES
[3) TRACTOR
(4] IMPLEMENTS
[3) SUNFLOWER HARVESTING KIT
(6] OFFICE EQUIPMENT & ACs [LUMP SUM]
{7} FIZLD EQUIPHENT ([LUMP SUM)

TGTAL 8.

I
|
I
I

!
I
|
I
I
I
I
|
I
I
I
I
I
I
!
I
!
I
!
I
I
I
I
I
I
I
|
|
I
l
I
I
I
I
I
I
I
I
I
I
|
I
I
|
I
I
I
I
I
I
I
I
I
I
I

I
| |
| |
2 | 60,000 | 1,380,000
| |
8 | 6,000 | 138,000
I | I
4 | 9,000 | 207,000 |
| | |
2 | 15,000 | 345,000 |
I | |
1] 36,400 | 837,200 |
| [ I
| | |
| | |
N
| | |
I | |
2.5%{ : ,
l | |
| | |
| | |
| | I
| | |
I | I
| | |
I I |
| | |
| ! I
I I |
I I I
| I |
1] | 49,045,775 |
I I |
| I |
| I |
1 i | 5,000,000 |
| | I
I | I
I I I
I | I
[ I I
1 ; [ 30,000 :
|
3 | | 500,000 |
3 | | 30,000 |
2 | | 240,000 |
I I |
1] | 63,875 |
| | |
8 : | 22,000 |
I |
1] | 160,000 |
! | |
1 ; | 100,000 |
| !
| ! |

|UNIT COST Rs [TOTAL COST USS |TOTAL COST Rs |

............... l-.......--..--l
i

120,000
48,000
36,000
30,000
36,400

270,400

40,560

6,760

317,720

11,341,588

2 760,000

I

|

]

{

I

|
1,104,000 |
I
;aza,ooo [
I

690,000 |
837,200
6,219,200

.932,880

155,480

7,307,560

I
I
I
I
!
I
I
I
I
I

260, 858 813

I

I

I

!

|

I

|

I
49,065,775 |
I

I

I

5,000,006 |

|
54,045,775 |

[

I

I

30,000 |

i I
1,500,000 |
90,000 |
aao 000 |

|
f} .875 |
|
176 000 |
|
160,000 |
I
100,000 |

~
2,599,875 |



TABLE D-12
INVESTHENT PHASE

SLELD PROCUREMENT CENTER

{1] COMYEYER & ALRATION [LUMP SUM)

[2] WETGHBRIDGE

(31 VEHiCLLS

[4] TRALTOR

[S] IMPLEMLNTS

[5] SUKFLOWER HARVESTING KIT

[7) OFFICE ECUIPMENT & ACS [LUMP SUM]

{C) FIELD EQUIPMENT fLUMP SUM)

{9) GENLRATOR

TOTAL C.

TOTAL A.B.C. [LOCAL)

TOTAL A.B.C. [IMPORTED]

19TAL PHASE 1 INVESTMENT A.B.C
(LOTAL & IMPORTLD)

iUNlI COST US$  |UNIT COST Rs

e e e

JuniTs

l
I
|
I
|
I
I
I
I
I
I
I
I
l
I
I
I
|
I
I
I
!
|
I
I
I
|
|
I
I

171

200,000
30,000
500,000
30,000
240,000
63,875
22,000
160,000

50,000

425,000

2,605,843
11,341,688

13,947,531

30,000
1,500, 000
90,000
480,000
127,750
176,000
160,000
100, 000
425,000
3,288,750
59,934,400

260,858,813

320,793,213



TABLE D-12
INVCSTMENT PHASE 2

EQUIPKCNT SPECIFICATIONS
[ IMPORTED C1F KARACHI)

A. PLAKT SITF
1) BLFACHING PLANT
{2) DECKOGRIZATION PLANT
[3] POWER GENERFTOR, 750 KVA
{4) BLOW MGLDING LGUIPMENT
[S) FILLING LINE

[6] CAPPIRG MACHINE

TOTAL A. (IMPORTED CIF KARACHI)
AGDITIONAL CHARGES: (LUMP SUM)
(1] TQRA, LICENSES, FFES, INLAND FREIGHT,

OCTRO!L, INSURAKRCE ¢ 1C.

[2] TRECTION INSTALLATION &
CUATSSTON TR (LUMPSUM)

TGTAL A. (DFLIVERL. & ERECTED)
. PLANT PROCUREMENT CENTER
[1) THERMGFLEX BUILDING LARGE CAPACITY

{21 TIMPERATURE, HUMIDITY MONITORING
& CUNTKOL SYSTEM

TGTAL B, (TMPURTED CIF KARACHI)
ALDITIONAL THARGES: (LUME SUM)
(11 1ORA, LICEMSES, FEES, INLANO FREIGHT,

OCTRGL, INSLKANCE ETC.

[2) ERECTIUN INSTALLATION &
COMM!ISSIOHING 'LUMPSUM]

TOTAL B. (DEL.VERID & ERECTED)
C. FIELD PROCUREMENT CENTER
TOTAL C.

TOTAL EQUIPMENT (A.B.C.)
[IMPORTED CIF KARACHI DELIVERED & ERECTED]

I
I

Juntrs

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
I
I
|
|
I
[
I
I
I
I
I
I
I
|
I
I
I
I
!
|
I
I
|
I
!
I
I
I
|
I

Junit

15%

15%

172

I
COST USS  |UNIT COST Rs

530,400
1,342,700
260,000
2,000,000
1,300,000

400,000

338,700

45,500

0

v

|

I

|
| |
I I
I I
I I
| 12,199,200 |
I I
| 30,882,100 |
I |
| 5,980,000 |
I |
| 46,000,000 |
I |
{ 29,900,000 |
I |
[ 9,000,000 |
| |
I |
| |
I I
I |
I |
| |
I I
I |
I |
[ I
| I
| I
I |
| I
I |
| 7,790,100 |
| |
| 1,046,500 |
| I
I I
| I
I I
I |
I I
I I
I |
| |
I I
I I
I I
I I
| 0|
! I
| 0|
I |
I I
I I

TOTAL COST US$S

530,400

1,342,700

260,000

2,000,000

1,300,000

400,000

5,833,100

874,965

145,828

6,853,693

338,700

45,500

384,200

6,825

1,138

392,163
0
0

7,246,055

!
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
|
I
I

|
I
I

I
l
|

I
I
I
|
I
I
I
I
I
I
I
!
!
I
!
|
[
!
I
I
I
I
I
I
I
I
I
I

TOTAL COST Rs

12,199,200

30,882,100

5,980,000

46,000,000

29,900,000

9,200,000

134,161,300

20,124,195

3,354,033

157,639,528

|

7,790,100

1,046,500

8,836,600

156,975

26,163

9,019,738

o

0

166,659,265

|
I
I
I
I
I
I
|
I
I
I
I
I
l
I
I
I
|
I
I
I
I

I
I
I
|
I
I
I
I
I
I
I
I
I
I
I
I
|
!
|
|
I
I
|
|
|
|
I
I



TARLE D12
INJESTHENT PHASE 2

(LOCAL]

A. PLANT SITE

[1] ALL 1OCAL EQUIPMENT & MACHINERY

[LUKP SUM)

(2] MISCELLANEOUS EQUIPMENT
{LUMP SUH)

TOTAL A,

B. PLANT FROCURIMENT CENTER

TOTAL B.

C. FICLD FROZUREMINT CENTER

TOTAL C.

TOTAL ALB.C. [1OCAL)

TOTAL ALB.C. {IMIOKTED)

TOTAL FHAYE 2 INVESTMENT A.B.C
[LOCAL & IMiORTED )

TETAL PHASYES 1 8 2 INVESIMENT A.B.C

JuntTs

......... l......-........,.........-...

I
I
I
I
I
I
I
I
I
I
I
I
!
I
I
I
I
I
!
I
I
I
I
I
|
I
|
[

I
I
I
I
I
I
I
I
!
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
I
I
I
!

0

0

0

0

I
!
|
I
I
I
I
I
|
I
!
I
I
I
I
I
|
I
I
I
I
I
I
I
I
|
|
!

33,540,325

5,000,000

0

(=]

(=]

0

I

|
I
I
I
I
l
I
I
I
I
I
I
|
|
I
|
!
I
I
I
I
I
I
I
I
I
I
I

JUKTT COST us$ |UNIT COST Rs lTOTAL COST uss ]TOTAL COST Rs

............... l..------..-..-
|
I
I
I
| 33,540,325
I
[
|
| 5,000,000
I
| 38,540,325
I
0 | 0
I
0| 0
I
0| 0
I
0| 0
I
| 38,540,325
I
| 166,659,265
I
| 205,199,590
I
|
22,869,252 | 525,992,803

I
I
I
I
I
I
|
I
I
I
I
I
|
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I



TABLE D-13

OTL

MEAL

HULLS
LINTERS
SOAP STOCK
TOTARL

O1l1L

MEAL

HULLS
LINTERS
SORP S5TOCK
TOTAL

Lot

MEAL

HULLS

I INTERS
SOAP STOCK
TOTAL

OIL

MEAL

HULLS
LINTERS
SOAP STOCK
REFINED OIL
TOTAL

OIL

MEAL

| HULLS
{LINTERS
SORP STGCK
REFINED OIL
TOTAL

OIL

MEAL

HULLS
LINTERS
SOAP STOCK
REFINED OIL
TOTAL

SALES RlVENUr

qUNILUWhRSEFD

134,890,000
32,400,000
2,268,000
NA
1,800,000
1,358,000

REVENULE

SAlEs
i ﬂE‘RSE'”\
14 1".\)33,1'))
L2597,
1,009,480

i

2,388,740
194,229, v6

SUNE

REVENUE

S:’xl.‘:‘,S

SUNE! OhIRSF‘W

J,.Gl an
,7,46 ,_pl
s, 689,00

f- (‘i
3,087,000
21,003,970

REVENUE

Sﬂlhu
bUW“AAJdERSEE'

1,908, }‘“
, 674,543
4,922,800
fu\
3,906,%84
27,627,600
451,040,697

REVENUE

SALES
SUNFLOWERSEED
435,120,000
9¢,049, 800
6,126,150
N
4,862,00¢
¢4,680,000
606,837,977

SALES REVENUE YEAR SIX GROSS

et et s s o e e S et Bt P s ot ot s e o e o s T 0 o e o s et e . o oy e ot B S o o foan ot e o et et e e s P S o S T o o o D T Pt e P s P P S s P S

e e e e e e o P2 e P P o e o o e e e ot By o e o s e e o o e o ot o S e e e e o= = vt e v s o Tt o s o o o o s S P S et o o P . P S

COTTONSEED %
187,425,000 34.28%
138,206, 250 25.28%

24,412,500 4.46%
38,587,500 7.06%
11,812,500 2.16%
400,443, 75C 73.23%
.'1
COTTONSEED %
?:z,912,oou Sile
162,162,000 Talale
28,644,000 4.c1%
45,276,000 6.32%
13,860,00C 2.09%
469,854,000 10,75
COTTONSEED (3
259,771,050 52.73%
191,453,863 237 7%
33,435,725 400w
53,482,275 C.haY
16,372,128 2.03y
555,015,038 nY. 30%
COTFONSE‘D A )
454,766,235 27,9
222,415, 31t 11.62%
7,501,262 2.30%
£9,276,188 3.63%
18,145,772 1.11%
390,000, 765 23.38%
1,182,105, 540 72.38%
COTTONSEED %
477,523,200 24,164
244,656,850 10.37%
39,376, 325 R
62,239,99¢ V.15
16,053,060 U.an%
527,788,800 T6.69
1,370,638,235 69.31%
COTTONSEED %
455,817,600 21.28%
129,667,230 6.05%
47,286,232 2.21%
59,410,907 2.77%
18,187,012 0.85%
616,694,400 28.79%
1,327,063,381 61.96%

587,412,000
129,667,230
8,270,305
NA
6,563,734
82,908,000
814,821,268

#f

Y'AR ONE GROSS
. TOTAL RUPEES §

20.10% 297,315,000 54.37%
5.93¢ 170,606,250 31.20%
0.41% 26,680,500 4.83%
0.00% 38,587,500 7.06%
0.33% 13,612,500 2.49%

26.77% 546,801,750  100.00%

THAR TWO GROSS
. TOTAL RUPEES %

'i.96% 365,745,188 55.08%
C.47¢ 205,159,500 30.89%
L.A5% 31,653,825 4.77%
0.00% 45,276,000 6.82%
0.36% 16,248,750 2.45%

2%.25% 664,083,263  100.00%

yeAR O OTHREE GROSS
[ TOTAL RUPEES )

Y..38e 448,232,400 55.61%
L EG% 247,119,863 30.66%
TEDY 37,725,345 4.68%
V. 00% 53,482,275 6.64%
0.238% 19,459,125 2.41%

31.14% 806,019,008 100.00%

MR POUR GCROSS
TOTAL RUPEES %
20.87% 795,674,985 48.72%
.51% 296,089,881 18.13%
0.301 42,424,062 2.60%
0.00% 59,276, 188 3.63%
0.24% 22,052,756 1.35%
1.69% 417,628,365 25.57%
27.62% 1,633,146,237  100.00%
xIAR IIVE GROSS
" TOTAL RUPEES %

22.00% 912,643,200 46.15%
4.86% 340,706,650 17.23%
C.al% 45,502,476 2.30%
0.00% 62,239,998 3.15%
0.25% 23,915,085 1.21%
3.27¢ 592,468,800 29.96%

30.69% 1,977,476,209  100.00%

% TOTAL RUPEES %

27.43% 1,043,229,600 48.71%
6.05% 259,334,460 12.11%
0.39% 55,556,536 2.59%
0.00% 59,410,907 2.77%
0.31% 24,750,746 1.16%
3.87% 699,602,400 32.66%

38.04% 2,141,884,649  100.00%




Teble D-%

FUNDS FLOW SCHEDULE

YEAR ONE wOVERER DECEMSER JANUARY FEBRUARY RARCH APRIL e JUKE any AUGUST SEPTEMBER octoeEr TOTAL TOTAL USS
OUTFLOW avecscrannnn AeAA AL AL A A S A AR AR i S e e e R R P e
PERSONNEL 6,665,683 6,565,685 6,665,683 6,665,683 6,665,683 6,665,683 6,645,683 6,665,683 6,665,683 6,665,683 6,665,683 6,665,683 79,988,200 3,477,748
AUX. INPUTS 1,638,119 1,602,723 1,692,723 1,528,911 1,692,723 1,638,119 1,583,515 1,323,846 1,654,807 130, 961 0 0 14,776,446 642,454
SPAZES 416,667 416,667 16,67 416,667 416,667 216,667 416,667 416,667 416,667 416,667 416,667 416,667 5,000,064 217,391
TRAINING 479,167 v, 187 oS, 567 479,167 T, 167 479,167 47,187 479,167 (79,167 4T, e A79, 67 a9, 167 5,756,000 252,000
MARKET I G 451,603 451,623 ¢s1,003 451,603 451,603 451,603 451,803 451,603 451,603 451,603 451,603 451,603 5,419,232 235,619
INTEREST 1,744,413 1,733,118 1,720,493 1,710,137 1,698,449 1,685,627 *.,674,670 1,662,575 1,850,341 637,687 1,625,450 28,563,340 47,138,780 2,049,512
PRIN, REPAY 1,079,231 1,092,527 1,108,952 1,113,507 1,128,19¢ 1,037,017 1,1.E,975 1,%¢1,07C 1,173,303 1,083,078 1,19€, %% 1,210,855 13,725,523 596,761
TOTAL DET SERVICE 2,873,644 2,823,606 2,823,644 2,B23,644 2,823, 644 2,823,644 2,823,644 2,823,644 2,823,604 2,823, 6% 2,823,604 29,B34,195 80,864,279 2,646,273
PROC. DATS 30 3 3 28 L5 0 0 0 0 0 0 9 159

PROD. DATS 30 0 3 28 3N 30 » 0 0 0 0 0 210
COTTONSEED 43,312,500 44,756,250 L&,T96,230 40,425,000 43,312,500 0 0 ¢ 0 o 0 T 216,562,500 9,415,761
PROC. DAYS 0 0 0 0 ¢ 0 16 Fol 0 0 0 0 45

PROD. DATS D 0 0 0 0 0 o 2 32 6 0 ¢ 60

FARM INPUTS 11,999,733 21,749,517 0 0 2 o 0 0 0 0 0 0 33,769,250 1,467,359
SUNFLOWERSEED 0 0 0 0 c 3 26,400,267 47,850,483 0 0 o 6 74,250,750 3,228,293
ToTAL 67,787,116 79,035,253 57,285,737 52,790,675 55,841,987 12,474,883 38,820,545 60,001,093  12,491,57) 11,167,725 10,836,766 37,817,315 496,360,685 21,580,598
L e e R R
REV DAYS 0 0 2 28 bR 3 13 ? 1 27 0 c 210
COTTOMSEED 0 0 3,812,75G 53,392,500 59,113,125 57,206,250 59,113,125 57,206,250 59,113,125  5',4E5,&25 0 G 400,483,75C 17,410,598
REV DaYS o 0 0 0 0 0 0 0 o 0 27 3 58
SUNFLOWERSEED 0 0 0 0 o] 0 0 0 0 [+} 65,861,100 75,618,300 141,479,400 6,151,278
ToTAL ) 0 3,813,750 53,392,500 56,113,125  57,20¢,250 59,113,125 57,206,250 56,113,125  S1,45,625 65,861,100 75,615,300 541,523,150 23,581,876
EARNINGS 67,787,116)  (79,035,253) (53,471,987) 601,825 3,271,138 4,731,367 20,292,580  (2,804,Be3)  46,621,55¢ 40,317,900 55,026,336 37,800,985 45,562,485 1,983,978
BALANCE (108,038,370) (187,123,624)(240,595,610)(239,993, T85) (236,722,647) (191,951,282) (171,698,700) (174,503,5L3) (127,881,989) (E7,564,090) (32.539.75&) 5,261,231

BALANCES (4,699,49%6)  (8,135,810) (10,460,679) (10,434,512) (10,292,289)  (B,347,447)  (7,465,161)  (7,587,111)  (5,560,086) (3,807,13&)  (1,414,772) 228,49

|75


http:2.814.43
http:3,22!,.93
http:2t,593,3.40
http:1,698,.49

Table D-%

YEAR TWO

DECEMBER

FEBRUARY

JANUARY MARCH APRIL Y JUNE Ly AUGUST SEPTEMBER OCTOBER TOTAL TOTAL USS
OUTFLOW e et Tt T
PERSOMNEL 6,998, 768 6,998,968  6,99E,965 6,998,968 6,998,968 6,998,958 6,998, e 6,99€, 908 6,998,968 6,998,968 6,996,908 6,998,908 83,987,610 3,851,635
AUX. INPUTS 1,833,815 1,006,942 1,8%4,%2 1,711,560 1,894,942 1,833,815 1,896, %2 1,429,711 1,54, 101 1,505,110 ) 0 17,837,880 775,540
SPARES 437,500 437,500 437,550 437,523 437,500 437,550 037,572 PR (37,500 417,500 (37,82 237,522 5,250,054 228,26°
TRAINING 479,167 479,167 4,167 479,167 479,187 T, teT 73,107 479,167 73,167 7,167 Ty, ts? 479,187 5,750,000 259,007
MARKE T ING 506,599 506,59% 536,599 506,599 536,599 506, 56% 506,599 55,557 $06,599 S0g, 359 3¢, 5 506,599 6,079,184 264,312
INTEREST 1,569, 83 1,587,030 *,%73.627 1,560,673 1,547,268 1,533,704 *.510,984 1,404,709 1,662,C72 1T e 1,L€3,508 25,002, 87E 41,955,008 1,E2¢,13%
PRIN. REPAY 1,223,661 1,236,615 1,i<%, 718 1,262,972 1,274,379 1,267, 94 1,123,65% 1,347,025 LI, 1,3, 07T 1,300,138 1,370,668 15,572,625 677,07
TOTAL DEBT SERVICE 2,823,644 2.82%,6ki 2,823 600 2,823,6kk 2,823,606 1,823, et 2,803, 6k 2,323 ¢t 2,823, 6k 2.B2Y, e 2,873, 64 26,4t7,54 57,527,628 2,501,201
PROC. DAYS 30 31 3 28 3 2 2 c 0 o 0 0 150

PROD. DATS 30 3 3 2 5 39 31 ¢ 0 0 0 0 220

COTTONSEED 50,828,800 52,523,093 52,523,963 47,445,213 50,822,330 2 o o] 0 5 o 0 254,1e6,000 17,049,738
PROC. CATS ° 0 ¢ ) 2 ¢ 16 2 0 o ¢ ¢ 5t

PROD. DAYS 0 c o 2 ¢ z td .5 2 2% n ¢ 7

FARM INPUTS 15,040,410 27,260,743 0 c ¢ 0 ¢ C o 0 d 0 42,301,153 ,B39,18%
SUNFLOVERSEED 0 (i o . c o T 35,919,500 65,132,257 G 0 0 C 101,023,847 ¢,352,34%
TOTAL 78,948,902 92,924,656 45,683,913 60,397,651 63,960,619 13,079,672 45,060,410 77, 7TV,Bab  13,7E9,67B 12,750,088 1%,205,ETE  3L,B8C,778 431,428,519 27,451,432
i"er .............................................................................................................................................................................................
REV DAYS 0 0 2 e 3 30 3 3z | 1 ¢ ] 2

Ot TONSEED o 0 4,271,400 55,799,600 66,206,700 ~,07,000 86,206,703 6,073,030 64,236,700 64,200,705 GZ,E36,230 o 469,E534,03C 2C,628,435
REV DAYS 2 0 ¢ ) 0 c o c ¢ 0 17 3 50
SUNFLOWERSEED 4,878,600 0 ¢ ) 0 ¢ ¢ 2 ¢ 0 47,166,95  85,0%5,816 138,064,380 €,002,799
10TAL 4,878,600 0 4,271,400 59,799,600 66,206,700 64,071,000 66,206,700 64,071,000 60,206,700 6¢,25:,700 55,95 isi 846,375,816 607,918,350 24,431,234
EARNINGS (74,070,302)  (92,924,656) (61,392,513)  (598,051) 2,237,081 50,991,308 17,146,290  (313,70f,8.6) 33,016,722 53,055,732  «E,738,2B¢ 51,126,039  (23,510,559)(1,C22, 198;
BALANCE (68,809,071) (161,733, 727)(223, 126,260)(223,724,291) (221,487,210) (17C,495,9C3) (153,349,612) (“67,758,458) (154,0<1,736) (60,584,024) (1%,B47,735) 35,278,301

BALANCES (2,991,699)  (7,031,901) (9,701,141) (9,727,143)  (9,629,879)  (7,412,865) (6,607,374)  (7,263,411)  (&,958,33&)  (2,634,17%) 515,119y 1,707,752

116



Table D-14

YEAR THREE FWOVEKBER DECEMBER JANLIARY FEBRUARY MARCH APRIL MAY JUME JuLy AUSUST SEPTEMBLR OCTOEER TOTAL TOTAL USS
e e ettt
PERSOMKEL 7.524,213 7,524,213 7,524,213 7,524,213 7,524,213 7,524,213 7,524,213 7,524,213 7,524,213 7,524,213 7,526,213 7,526,213 90,290,561 3,925,677
AUX. IKPUTS 2,158,190 2,240,463 2,240,463 2,023,644 2,240,483 2,168,190 2,200,483 1,643,679 2,202,023 2,202,023 213,09 0 21,58,700 938,378
SPARES 459,375 459,375 459,375 459,375 459,375 459,375 459,375 459,375 459,375 456 17 459,375 459,37 5,512,504  239,67¢
TRAIK:¥G 345,000 345,000 38, 000 345,000 345,000 345,008 349,00 5,035 345,000 34y, 500 344,000 %5, 000 4, 14C, 000 183,000
MARCETING 1,277,768 1,277,768 1,277,7¢2 1,277,7e2 1,277,768 1,277,7¢8 1,277,768 1,277,768 1,277,7¢8 1,277,768 1,277,768 1,277,768 15 331,218 668,662
INTEREST 1,434,219 1,419,410 1,604,369 1,389,153 1,373,760 1,358, 189 1,342,436 1,326,500 1,310,379 1,29¢,170 1,277,572 16,233,522 31,163,640 4,354,941
PRIN. FEPAY 1,359,365 1,404,234 1,000,008 1,834,492 1,449,884 1,685,458 i,-8%,208 1,897,144 1,533,265 1,506,574 L5 I3 1,568, Tém 17,652,734 TES,F4%
10TAL DIV SERVICE 2,823,648 2,823,648 2,531,644 2,823, 64 2,823,644 2,823, 444 2,823,044 2,823,634 2,823, 64k 2,823, ik 2,803,044 17,796,288 LB ET6,3TL 2,12e,1%%
PROC. DATS 30 3 3 28 30 0 0 3 0 0 0 ¢ 150

FRCD. CAYS 30 31 N 28 3 30 3 8 0 o 0 0 220
COTTOMSEED 63,633,600 62,034,720  62.C%,722 56,031,360 60,033,600 0 0 c 0 ] 0 0 330,168,000 13,059,753
FRGC. DA'S 0 0 0 0 0 0 146 29 0 0 0 0 45

PROC. DATYS 0 0 < 0 0 b o 15 n n 3 e 82

FARM IXPTTS 18,413,882 33,375,160 U 0 0 o 0 0 ] [ 0 S S%,7BES,0K2 2,251,657
SUNFLOMEPSEED 0 0 0 0 0 0 47,4£2,118  85,98¢,E4D 0 3 0 0 133,432,958 5,801,1cs
TGiAL 93,045,673 110,080,345 76,705,184 70,485,005 74,704,064 14,598,191 62,112,583 107,082,520 14,431,024 14,632,024 12,643,100 27,402,643 671,3C3,357 29,178,407
E L e R T T TR T T T U
RS 0 0 2 28 n 3 3 30 31 L3 6 o 220

COTTAsial 0 0 5,0-%,591 70,e35,I7TE 78,206,644 75,683,865 78,206,604 TV,6E1, 826 78,201,064 TELLut, e 05,13, 7T G 855,079,028 24,131,089
TAYS 22 0 c 0 0 ] 3 2 o e 17 : 7e

SUNEL WERLLLD 61,043,483 0 0 0 o ¢ o c e O 53,338,344 97,264,038 211,645,B45 9,20%,9%
TG 61,043,483 0 5,0i5,%61 72,638,278 7B,236,685  TS,681,E87  TE, 208,664 TLLLBI,BE5 TR, 006,604 TEDLA ek GELATT 1T 67,20 035 76,440,952 13,331,063
EARN:INGS 132,002,190) (110,080,345) «71,655,5%3) *s3,272 3,502,600 61,085,677 16,094,082 (24,37E,€5%) 63,574,640 oI,%T.,M2 S5,B3Z.017 69,851,396 95,557,545 ¢,15<,67c
BALANZE 7,276,110 (102,804,235)( 174,463 ,E28)(174,310,555) (170,807,955) (109,722,278) (93,628,196) (138,036,E+7) (5&,432,207) G,142,433 64,574,450 134,835,845

EALANES 316,353 (4,669,749) (7,585,384) (7,578,720) (7,426,433) (4,770,534)  (4,070,791)  (5,132,732)  (2,360,618) 397,457 2,824,976 5,862,428

1
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Table D-14

YEAR FOUR NOMEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER TOTAL TOTAL USS
OUTFLOW
PERSOMNEL 9,151,806 9,151,806 9,151,806 9,151,806 9,151,806 9,151,806 9,151,806 9,151,806 9,151,806 9,151,806 9,151,826 9,151,806 109,821,670 4,774,855
AUX. [NPUTS %,013,450 14,480,565 14,480,565 13,079,220  14,4B0,565 14,013,450 14,480,565 11,057,700 15,129,612 15,129,632 6,344,676 0 146,689,980 6,377,825
SPARES 482,344 482,344 (82,344 482,344 482,344 482,344 482,344 482,344 482,344 482,344 482,344 482,344 5,788,130 251,658
TRAINING 172,500 172,500 172,500 172,500 172,500 172,500 172,500 172,500 172,500 172,599 172,500 172,500 2,070,000 90,000
MARKETING 3,807,655 3,807,655 3,807,655 3,807,455 3,807,655 3,807,655 3,837,655 3,837,655 3,857,655 3,807,655 3,837,655 3,807,655 45,691,865 1,986,603
INTEREST 3,603,141 3,568,699 3,533,848 3,498,582 3,462,658 3,426,789 3,350,250 3,353,277 3,315,864 3,278,056 3,239,696 16,210,491 53,881,542 2,342,676
PRIN. REPAY 3,079,37 3,113,816 3,148,668 3,183,933 3,219,618 3,255,727 3,202,265 3,329,238 3,356,651 3,404,510 3,000,819 3,481,585 39,318,204 1,709,487
TOTAL DEBT SERVICE 6,682,515 6,682,515 6,682,515 6,682,515 6,682,515 6,682,515 6,682,515 6,682,915 6,682,515 6,682,515 6,682,515 19,692,076 93,199,746 4,052,163
PROC. DATS 30 3 1 28 0 0 0 ) 0 0 0 0 150
PROD. DATS 30 31 3 28 3 30 3 G 0 0 0 0 220
COTTONSEED 66,545,600 68,763,787 68,763,787 62,109,227 66,545,600 0 0 0 0 0 ) 0 332,728,000 14,466,435
COTTONSEED B.R. OIL 33,669,523 3,791,841 30,791,841 31,424,888 34,791,841 33,660,523 34,791,841 £,978,540 0 0 o O 246,929,836 16,735,216
PROC. DAYS 0 0 [4] 0 0 0 16 29 [o} 1] o] 0 &S
PROD. DATS 0 0 0 0 o 0 0 15 33 31 13 0 0
FARM INPUTS 22,139,578 40,127,985 0 0 0 o 0 0 0 0 0 0 62,267,563 2,707,285
SUNFL “WERSEED 0 0 0 0 0 0 61,212,422 116,947,515 o 0 0 0 172,159,937 7,485,215
SUNF LOJERSEED B.R. OIL o 0 0 0 0 0 o 3,221,670 6,658,116 6,658,119 2,792,1%% 0 19,330,022 840,436
R 156,664,972 178,460,998 138,333,013 126,930,156 136,134,826  67,979,7%  130,7E1,668 154,502,246 2,084,552 2,084,552 29,433,611 33,306,381 1,236,656,749 53,767,685
IMFLOM e ool el eeeeiiciocecaecciooiiiaaas
REV DAYS 0 0 2 28 3 2 1 1 | 3 ¢ 0 220
COTTONSIED 0 0 10,746,414 150,449,796 166,569,417 161,196,210 166,569,417 1€1,194,210 164,569,417 166,5¢6,L37 32,239,242 0 1,182,105,540 51,395,893
REV DAYS 30 2 0 0 0 0 0 0 0 0 17 3 89
SUNFLOWERSEED 04,126,489 6,275,099 0 0 0 0 0 ¢ 0 0 85,196,576 155,358,462 340,956,627 14,824,201
TOTAL 94,126,489 6,275,009 10,746,414 150,449,796 166,560,417 161,196,210 166,569,417 161,196,210 164,559,417  166,569,0°7 117,435,818 155,358,462 1,523,062,167 66,220,094
EARNINGS €62,538,485) (172,185,899)(127,586,599) 23,539,640 30,454,591 93,216,416 35,787,769 6,693,986, 124,484,845 124,484,865 88,002,207 122,052,081 286,405,417 12,452,409
BALANCE 72,297,362 (99,888,537)(227,475,136)(203,935,496) (173,480,905) (BO,264,429) (44,476,720) (37,782,756) 86,702,109 211,186,575 269,189,182 421,241,262
BALANCES 3,143,364 6,342,980) (9,890,223) (8,866,761) (7,542,648) (3,489,760) (1,933,770) (1,842,729) 3,769,657 9,182,042 13,008,225 18,314,837
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Table D-14

YEAR FIVE KWEMEER DECEMBER JAMUARY FECRUARY MARCH APRIL MAY JUNE JuLy AUGUST SEPTEMEER OCTOHER TOTAL TOTAL USS
BT F O e e e e e et e e ee e e oo e e e n e e e e e e e e e e et e e ————————
PERSOMMEL 10,916,282 10,016,282 10,016,282 10,016,282 10,016,282 10,016,282 10,016,282 .13 016,282 10,016,282 10,016,282 10,016,282 10,016,282 120,195,339 5,225,885
AUX. 1wPUTS 15,700,350 16,223,695 16,223,695 14,653,660 16,223,695 15,700,3%0 16,223,695 12,482,015 17,143,527 17,143,527 17,719,390 0 170,437,600 7,410,330
SPARES 504,461 504,461 904,441 504,461 506,481 506,461 505,463 506,461 576,661 806, 451 50e, 4R1 506,441 6,077,536 264,201
TRAINIRG 172,500 172,500 172,530 172,500 172,530 172,560 172,508 172,500 172,500 17Z,500 172,533 2,070,030 92,000
MARKET InG 4,481,015 4,681,018 4,0681,05 4,684,015 .,681,21% 4,481,015 C,6B1,0%5 6,681,018 4,831,015 65,015 4,681,015 56,172,184 7,442,249
INTEREST 3,161,703 3,122,007 3,083,638 3,041,189 3,000,055 2,958,432 2,916,332 2,873,683 2,830,548 2,TEL B9T7 2,742,704 2,678,023 35,213,404 1,531,028
SRIK, WEFAY 1,520,813 3,560,509 3,650,678 3,641,326 3,682,460 3,724,055 3,706,207 3,808,833 I,E51, 568 B R ALY L9 e 3,684,453 LL,676,782 4,955,512
.{BT SERVICE 6,622,515 6,632,515 6,682,515 6,682,515 6,682,519 &,482,515 6,6E2,515 6,682,515 6,682,915 6,082,515 6,682,515 6,602,515 83,190,186 3,485,930
FROC. DATS o] 31 31 28 3G 0 0 0 0 0 c c 150

PROD. DAYS 39 1 31 28 31 30 31 2 0 o 0 0 220
COTTONSEETL 69,848,700 72,197,657 72,197,457 45,210,787 69,808,720 b 0 0 0 0 o T I.G,343,550 15,168,848
COTTONSEED B.R. Ol 45,563,252 47,082,027 47,682,627 42,525,702 47,082,027 45,563,252 47,082,027 12,150,200 0 c ] € 3I4,932,5%3 14,527,404
FRCC.DAYS 0 0 ] 0 0 o i 25 0 [ ¢ c 45

PROD. DAYS 0 0 0 0 0 o 0 15 A3 33 23 0 107

TARM LEPUTS 26,260,025 47,580,045 0 0 9 o o c [/ ol 0 0 73,800,070 3,230,659
CNFLOMERSEED o [+} g 0 ¢ 3 TTAED, 642 14C,L3IT,288 i o 0 0 217,519,930 5,474,780
SUNFLOMERSEED B.R. OIL 0 s o [} c 0 [ 6,618,432 13,672,052 13,678,092 10,148,242 0 46,122,877 1,918,386
TCTaL 179,437,101 205,122,168 157,562,583 144,448,923 155,233 16¢ £3,322,37¢ 162,847,138 T3, Tek T 52,683,373 £2,655 . 7903 L, w26, 827 22,058,775 1,654,459, 764 £3,237,382
LR ittt
DAYS 0 [ 2 28 31 39 n 30 bal 31 6 ¢ 220
COTTORSEED [} 0 12,450,348 176,444,866 193,135,387 186,905,274 103,135,387 186,905,216 193,135,387 193,135 387 37,320,043 0 1,370,635,233 £%,592,967
DAYS 30 12 o 0 0 o 0 o o] c 17 3 90
SUNFLOMERSEED 150,346,899 60,138,766 o 0 b c 0 ¢ d G 103,162,4% 368,119,773 S0, TLT,EBET 27,E15,995
TOTAL 150,344,899 60,138,760  12,460,3-8 174,404,866 193,135,387 186,905,274 193,135,387 136,005,2% 193,135,387 103,135,307 140,943,406 182,319,773 1,B72,400,120 81,408, %60
EARKINGS (29,084,202) (144,983,439)(145,1C1,805) 27,995,943 317,902,151 103,582,817 30,188,249 (6,B41,496) 140,354,996 160,254,954 95,617,072 156,060,998 417,966,334 18,171,580
BALANCE 392,157,060 247,173,622 102,071,8%6 132,057,759 169,969,950 273,552,788 303,841,037 296,999,541 437,254,535 S77,509,529 673,126,600  £39,187,598

BALANCES 17,050,307 10,746,679 4,437,905 5,742,076 7,389,998 11,893,599 13,210,480 12,913,024 19,011,067 25,109,110 29,266,374 36,486,417

1779


http:12,150.20

Tabte D-%

YEAR 53X NOVEMEER DECEMBER JANUARY FESPUARY MARCH APRIL MAY JUNE JuLy AGLST SEPTEMBER OCTOEER TOTAL TOTAL ust
OUIFLOw  eeeeas B kR R R R S B R e A e T T S R
PERSOMMES, 10,964,672 10,964,672 10,904,572 10,944,672 10,908,672 10,964,672 10,564,672 10,954,672 10,964,672 10, vou, 72 .7 10 Gek,672 131,576,058 5,720,698
AUX. [KPUTS 17,250,360 17,825,372 17,225,372 14,100,336 17,825,372 17,256,143 16,675,348 15,471,250 19,184,352 17,784,158 0 1,856,550 195,014,522 8,47B,R92
SPARES 506,461 506,461 55,461 596,461 59¢,461 HCTS 50¢, 441 59%¢, 461 £06,461 S5, L6 1 SLo, 461 6,077,536 264,261
TPAINING 172,500 172,523 $72,579 172,550 172,500 172,800 172,522 R eV 172,500 TR 20 172,500 2,072,009 §3,300
MARKET I 5,091,124 5,091,124 5,049,124 5,09%, 124 8, 0%, 12 £,0%1, 24 5,090, V2 L%, 126 9.089,12¢ LU0,k “ €060, 124 1,093,082 2,495,212
INTEREST - 2,652,788 2,607,028 2,550,681 2,513,800 2,486, 35¢ 2,418,344 2,358,735 2,300,584 2,027 NGO 1 2,117,525 28,688,227 1,247,304
PRIN. REPRY 4,029,729 4,073,558 4,124, 83 L, 148,78 4,216,159 L2454 T2 &, 312,760 ., 141,638 [T B o2 N8 5 4,564,551 51,500,199 2,033,208
TOTAL DEBT SERVICE 6,682,515 6,092,584 [INICHR B 1Y ¢,e82,81% [ APS L LB, S ¢, 400,500 £,682,57, £,482,51% £,057,008 < LS5 82,1 w5 D,e34,530
PKOC. DAYS 30 3 3t 2B M o C 0 o c 0 C 158

PROD. DATS 30 3 31 28 3 30 29 2 G c G 0 210
COTICUSE® 66,692,850 8,915,945 £8,5°5,045 42,246,660 66,652,855 v 3 b 7 s G T 313,464,250 14,458,648
CuTTCHSEED B.R. OIL 5%,772,28%9 57,531,385 7,611,745 52,054.135 57,637,368 ©5,772, 299 53,913,212 4 [ 0 c [ A s |

PROC. DAYS e - : < 2 o 14 23 ] 0 i 2 s

SR CAYS ¢ 4 d G 2 c o 5 33 3 32 3 228

TAVM (®PUTS 33,843,525 61,287,740 5 c 5 5 Y ¢ o ] ] o o5 104,645 -, 13,255
SUNFLOSTRSEED [o] c 5 G c T 104,211,675 15,522,600 o ] 0 c 298,720,335 2
SUNFLOWERSEED B,.R. OIL 0 0 ¢ 0 9 o] o 34,782,814 14,610,689 14,610,889 16,139,376 1,013,638 85,557,506 2,459,022
TOTAL 196,946,696 229,077,69« 167,785,95 153,818,404 165,566,859 %%6,63%,C2% 200,217,507 2.3,V 99 7,292,313 57,212,211 96,122,148 25,687,759 1,650,271,559 73,730,637
1N;Lw ................................................................................................ R R T T
DAYS o c z e 4 L 1 M I Fag L 218
COTTONSEED ] T 7,038,699 176,941,784 195,895,832 169,560,453 195,896, £3c 107,520,483 10T Eyy B3Z 17C,eIl. IS D 1,327, 043,181 £7 £68 LCE
DAYS 32 22 ] C c - . : ¢ o 3 510
AUNLOWERSEED 182,051,393 133,504,355 c 0 s} L% 5 L. o o 10,4R%, 00 709,386,027 335,842,871
Toi &g 182,051,193 133,504,355 1Z,6lL,e5% 175,941,784 195,E99,B32 189,583,483 195,899 E3Z 149,555 LE3 QS BT, E3Z 1TC,elD 828 10,459,098 2,038,405, 08 82,541,279
EArniNGS (14,895,303)  (95,573,339)(15%,15",2555 23,123,338 30,332,674 §3,145,542 (4,317,679 (53,595,542)  C38,87,522 113,450, 0w c7, 250,637 183 817, 73S IS, N7V BLS 16,79C,341
BALANCE 824,292,295 728,718,957 573,507.70% 595,691,082 627,024,055  72C,164,6%8 715,846,943 642,727,410  E0C,63:,€50 e 3.y, 076 1,047,557, 713 1,225,385,448

BALANCES 15,338,795 31,683,433 25,937,726 25,943,001 27,261,915 31,311,508 21,123,785 28,753,357 34,823,259 L, 34 -5, 2E5,418 €1,07L,759

PLLS 62 DAYS 420,999,589
TatAL 1,646,356,436
TOTAL USS 71,583,715
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LOAN ONE SUPPLIEP'S CREDIT

(Annual

(Hceniths)

862,500
855,044
847,494
829,850
830,111
874,275
, 340
80+, 307
8OU, 173
791, 336
783,400

76,157
&,509
7,554
3,191
42,318
31,335

2,239

703,704
694,263
684,704
6£7%,025
66,225
654,303
645,257
635,085
624, 786
514,358
60 = . 00
595,110
582,286
571,327
560,231
548,997
537,621
526,104
514,443
502,636

Ne
Principal: 69,000,000
)y Interest: 14.00%
Tern: 72
Pavment s 1,459,206
Principal Pilance
566,506 b6H, 492,494
03, 9 57,799,402
611,512 67, 1eE, 024
619,184 GE, 558,664
620, 59 tH, 91, 6y
634, 711 GUL AT, 208
642, 00b L, 4,873
onul. o) Ll b, n T
658,50 ul, 305,041
6L7,00 8 B, 007,973
675,400 C2,012,507
HH3, U4y i, 378,718
662, 397 60,30, 301
701,052 59,935,069
702,315 59,025,454
718,63 L8, 500,767
107,001 57,709,095
T30, iR 57,002,328
T4s 00 Lo, uh, 3510
75,302 55,441,050
704,741 54,7 /n,307
774, 600 54,002,004
TEY, G0 53,218,024
795,02 Su,d0a, a4
8Ly, 70 51,000,530
1., 794 PICURIII AN |
823,921 G, s, 870
834,000 14,148,650
d3ad, 640 G003, 002
859, Tun DR N B
BES, 6700 T, 5 0,901

876,720
887,679
898,775
910,009
921,384
932,902
944,563
956,370

48,700,181
44,818,502
43,919,728
43,009,718
42,088,334
41,14%%,432
40,210,869
39,254,499

181

YTD Interest

662,500
1,717,544
7,565,038
3,404,388
3,236,999
5,061,273
5,877,614
6,085,971
7,480,095
4,278,033
3,061,632
9,634,789

166, 609
1,524,563
2,273,754
3,014,072
3,745,407
1,467,645
5,180,674
5,864,379
6,575,642
7,763,246
7,938,371
8,603,596

655,303
1,300,560
1,935,645
2,560,431
3,174,789
3,778,589
4,371,699
4,953,985
5,525,312
6,085,543
6,634,540
7,172,162

526,104
1,040,547
1,543,183

596,506
1,200,468
1,811,980
2,431,136
3,058,031
3,692,762
4,335,427
4,986,126
5,644,959
6,312,027
6,987,433
7,671,282

692,397
1,393,449
2,103,264
2,821,952
3,549,623
4,286,390
5,032,367
5,787,669
6,552,411
7,326,713
8,110,694
8,904,475

803,703
1,617,452
2,441,373
3,275,593
1,120,241
4,975,447
5,841,343
6,718,062
7,605,741
8,504,516
9,414,525

10,335,909

932,902
1,877,465
2,833,835



Month Interest Principal Balance YTD Interest YTD Principal
4 4¢0,681 968, 325 38,286,174 2,033,864 3,802,160
41 478,577 980,429 37,30%,746 2,512,441 4,782,588
42 4£6,322 992,684 36,313,062 2,978,763 5,775,272
43 453,313 1,005,093 35,307,969 3,432,676 6,780,365
44 441,250 1,017,65%¢C 34,290,313 3,874,026 7,798,021
45 428,629 1,030,37/ 33,259,936 4,302,655 8,828,398
46 415,749 1,042,257 32,216,679 4,718,404 9,871,€55%
@7 402,708 1,050,297 31,160,381 5,121,113 10,927,952
4¢ 389,505 1,069,501 30,090, 880 5,510,617 11,997,454
] 37¢.136 1,082,870 29,008,010 376,136 1,082,870
5 362,400 1,096,400 27,311,609 728,736 2,179,276
£l 348,855 1,110,111 26,601,494 1,087,631 3,289,387
52 335,019 1,123,987 2%,077,506 1,422,650 4,413,374
53 320,969 1,138,037 24,539,469 1,743,619 5,551,411
54 306,743 1,152,263 23,387,207 2,050,362 6,703,673
5¢ 292,340 1,166, 66¢ 22,220,591 2,342,702 7,870,339
56 277,757 1,181,249 21,039,262 2,620,459 9,051,588
57 262,991 1,186,014 19,543,277 2,883,450 10,247,603
58 244,041 1,210,960 18,032,312 3,131,491 11,458,568
59 232,504 1,229,100 17,106,210 3,364,395 12,684,670
60 217,578 1,241,400 lo, ind,782 3,881,973 13,926,099
61 202,060 1,256,940 14,907,836 202,060 1,256,946
62 18,348 1,272,658 13,635,178 388,408 2,529,604
3 176,440 1,288,566 12,346,611 558,847 3,818,170
€4 154,333 1,304,673 11,041,938 713,180 5,122,84¢
55 138,024 1,320,947 9,7.0,95%6 851,204 6,443,824
66 121,512 1,337,4%4 8,383,462 972,716 7,781,319
657 104,793 1,354,213 7,029,250 1,077,510 9,135,532
68 87,866 1,371,140 5,658,110 1,165,375 10,506,672
69 70,726 1,388,280 4,269,830 1,236,102 11,894,952
70 53,373 1,405,633 2,864,197 1,289,474 13,300,585

1 35,802 1,423,203 1,440,994 1,325,277 14,723,788
72 16,012 1,440,994 (0) 1,343,289 16,164,782
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Table D-15

LOAN TWO LMM THROUGH DFI

Month Interest Principal Balance ITD Interest YTD Principal
1 349,617 316,272  L9,5:248, 128 349,617 346,272
2 347,597 348,292 54,030,430 €97,21% 694,564
3 345,566 356,323 58,2 :9, 0114 1,042,780 1,044,887
4 543,622 352,367 3,53, 14 1,386,303 1,397,254
5 341,467 354,423 58 vap o0 V, 727,769 1,751,677
6 339,399 385,490 L7 oaldi, ) 2,067,169 2,108,167
7 337,320 358,570 LU G G 2,404,488 2,466,736
8 335,228 Jed, el 6, PR 2,739,716 2,827,397
9 333,124 Jul,7cH 5. ae 3 2,072,840 3,190,162

10 331,008 34,880 BT, TRy 3,403,848 3,555,044
11 328,880 357,010 o4, vidaa 3,732,728 3,922,083
12 326,739 35,151 55,d40,194% 4,059,467 4,291,204
13 324,585 371, 204 5,001,692 324,585 371,304
14 322,419 373,470 54,595,423 647,005 744,774
5 320,241 375,048 54,522,774 967,245 1,120,422
16 318,050 377,840 54,144,934 1,285,295 1,498,262
17 315,845 380,044 53,764,491 1,601,140 1,878,306
18 313,629 382,261 53,382,630 1,914,769 2,260,566
19 211, 399 384,491 52,994,140 2,226,168 2,645,057
20 309,156 386,733 50,uell, 406 2,535,323 3,031,790
21 306,900 388,498y 52,522,417 2,842,223 3,420,779
22 304,631 361,258 51,831,148 3,146,854 3,812,038
23 302,348 353,541 51,437,618 3,449,203 4,205,579
4 300,053 395,836 41,041,781 3,749,255 4,601,415
25 257,744 398,145 50,743,636 297,744 398,145
26 294,421 400,468 50,243,168 593,165 798,613
27 293,085 402,304 49,340, 364 886,250 1,201,418
48 290,735 405,154 449,43%,210 1,176,986 1,606,571
2 288,372 407,517 49,027,693 1,465,358 2,014,088
KR 286,998 409,894 4, nl17,798 1,751,352 2,423,983
3l 283,604 412,285 3,205,513 2,034,956 2,836,268
32 281,199 414,690 47,790,823 2,316,155 3,250,959
33 278,780 417,109 7,373,713 2,594,935 3,668,068
34 276,347 419,543 46,954,171 2,871,282 4,087,610
35 273,899 421,990 46,532,181 3,145,181 4,509,600
356 271,438 424,451 46,107,729 3,416,619 4,934,052
37 268,962 426,927 45,680,807 268,962 426,927
38 266,471 429,418 45.2t1, 384 535,433 856,345
39 '263,966 431,923 44,819,461 799,400 1,288,268

Rs
Principal: 59,934,400
(Annual) Intercst: 7.00%
(Months) Term: 120
Paynent: 695,889

183



Month Interest Prxncmpal Balance YTD Interecst YTD Principal
40 261,447 434,442 34,385,019 1,060,846 1,722,710
41 258,913 436,977 474,948,042 1,319,759 2,159,687
32 256,364 4:4,526 43,508,517 1,576,123 2,599,213
a3 253,800 .~,090 43,066,427 1,829,922 3,041,302
54 251,221 444,668 12,621,749 2,081,143 3,485,971
a5 248,627 47,262 40,174,494 2,329,770 3,933,233
16 246,018 449,871 41,724,625 2,575,788 4,383,104
47 243,394 152,496 41,272,120 2,819,182 4,835,600
13 240,754 195,135 30,816,995 3,0%9,936 5,290,735
49 238,099 457,790 40,354,204 238,099 457,790
O 235,429 460,461 349,845,744 472,528 918, 2
BB 232,743 463,147 39,435,597 706,271 1,381,397
22 230,041 465,843 fu,uu9,740 936,311 1,847,245
53 227,324 468,366 s, LU, o 1,163,635 2,315,811
r4 224,590 471,299 5,029,844 1,388,225 2,787,110
55 221,841 474,048 37,55, 834 1,610,066 3,261,158
L6 219,076 476,813 17,074,023 1 829,142 3,737,972
L 216,294 479,595 4un, 544,428 2,045,436 4,217,567
3 213,497 442,393 5,11 7,03¢ 2,258,933 4,699,959
59 210,683 435,200 S, w35, 809 2,4€9,616 5,185,166
0 207,852 425,037 o, a3, T 2,077,468 5,673,202
nl 205,005 4,380 Laenl, 90 205,005 490,884
02 SO0, 142 323,787 oo, el 407,147 9£84,631
=3 19y, 2el 46,0621 i3, nul, 534 606,409 1,481,258
64 196,568 4%9,52d4 14,103,009 802,774 1,980,783
65 193,451 502,438 37,600,571 996,225 2,483,221
€6 140,520 S05, 306 27,14y, 202 1,186,745 2,988,590
07 187,872 SO8,317 31, ed0, 654 1,374,317 3,496,908
L8 184,607 511,282 31,139,002 1,558,924 4,008,190
69 181,624 514,265 36,211,337 1,740,548 1,522,455
70 178,624 517,26%  32.104,073 1,919,173 5,039,720
71 175,€07 520,282 24,583,790 2,094,780 5,560,002
72 172,572 23,317 29,060,473 2,267,352 5,083,319
i3 165,519 526,370 25,534,104 169,519 526,370
74 16€,449 529,440 23,0C4,603 335,968 1,055,810
75 163,361 532,829 27,472,135 499,329 1,588,339
76 166G, 254 535,635 20,306,500 59,583 2,123,974
77 157,130 538,760 16,397,740 816,711 2,662,733
73 153,987 541,902 24,85%,837 970, 6% 3,204,636
79 150,820 545,063 25,310,774 1,121,525 3,749,699
£ 147 64 548,243 04,762,531 1,269,171 4,297,942
g1 4,448 561,441 24,211,040 1,413,619 4,849,383
g2 141,231 SUd, 058 T3, ub6,432 1,554,851 5,404,041
€3 137,996 557,893 23,038,519 1,692,847 5,961,935
Ed 134,741 Sbl,‘db 22,437,391 1,827,588 6,523,082
&5 131,468 564,421 21,972,970 131,468 564,421
£6 128,176 567,714 21,405,256 259, 644 1,132,135
87 124,864 571,025 20,834,231 384,508 1,703,160
€8 121,533 574,356 20,259,875 506,041 2,277,516
89 118,183 577,707 19,682,168 624,223 2,855,223
Q0 114,813 581,077 3,101,092 739,036 3,436,299
91 111,423 584,466 18,516,626 850, 459 4,020,765
9wz lus, 014 67,476 17,928,750 958,473 4,608,641
93 104,584 591,305 17,337,445 1,063,057 5,199,946
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Ya, 176
9, 666
87,136
83,458%
80,013
76,420
72,807
69,172
65,516
61,839
58,140
54,420
50,678
46,914
43,129
39,1301
35,441
31, SIS
27,7604
23,866
10, g
1,003
12,037

8,044

4,014

Principal

594,744
598, 04
601,713
605,223
608, 754
612, 305
61%,876
€19, 409
623,083
626,717
030,373
634,050
$37,749
til, 469
645,211
648,975
L5, 700
656,564
560, 34y
t04,2¢
no8, 100
72,003
1S, GG
w79, 8

§
’

~ o

3
3
6yl, 8

[ S
t

Balance

16, 742,649
e, T, dot
14,592,794
Pa, 0,431
b, 305,778
3,710,473
13,109, 597
12,481,128
11, 699, 0ay
11,251,328
1O, 600, uyy
Q,964, 9049
9,3249,1uy
8,687, Lk
8,042,457y
7,393,500
6,740,740
6,084,172
5,424,773
e, 1L, 80
4,091, 398
3,414, 174
P R
2,003,550
1,374,694
, 853

(1

SRV

YTD

Interest YT

!
1
i

L1603, 190
PG BGH
,35%0,034

0, 6660
177,802
261, 386
341, 399
417,819
490,626
“59,798
w25%,314
687,153
745,293
799,713
850, 391

46,914

90,043
129,364
164,854
196, 494
224,048
248,124
RETY IR
284,074
296,111
304,160
308, 19%

D Principal

5,794,700
6,392,923
6,994,636

604,223
1,213,977
1,826,281
2,442,158
3,061,627
3,684,710
4,311,427
4,941,800
5,575,850
6,213,599
6,855,068
7,500,279

648,975
1,301,735
1,958,303
2,618,702
3,282,957
3,951,077
4,623,100
5,299,043
5,978,929
6,662,781
7,3%0,622
8,042,975



AMORTIZATION TABLE

AREAANL AAANA AR A AR

Table D-15

LOAN THREE LONG TERM CONSTRUCTION

Ry

Principal: 39,922,200

532,296
530,477
523,633
506,765
524,872
522,953
521,009
516,039
£17,043

15,021

%06, 656
504,495
502, 305
500,086
497,837
3 495,558
20 493,249
21 490,909
22 «83,538

G'QO‘b";-LAJ.‘J'—‘O\O(X)\JO\U\bUNb—'

P ke ed b b e b s

23 486,135
249 483,700
@5 481,233
26 478,732
27 +76,19%
22 473,632
29 473,030
20 468,394
J1 au5,722
32 463,015
33 460,272
34 457,492
35 454,676
36 451,821
37 448,929
38 445,998
39 443,0:8
40 440,018

Principal

136,453
138,273
140,116
141,984
143,876
145,796
147,740
149,710
151, 706
153,729
155,778
157, 45¢%
159,560
162,093
164,254
166, 444
168,663
170,912
173,191
175,500
177,840
180,212
182,614
185,049
187,517
193,017
192,550
195,118
197,719
200, 35¢
203,027
205,734
208,477
211,257
214,074
216,928
219,820
222,751
225,721
228,731

(Annual) Interest: 16.00%
(Months) Term: 120
Payment: 668,749

Balance

39,221,496
35,07%,700
38, 327,90
38,778,050
38,606,544
38,472,816
345,317,037
38,159,182
37,999,222
17,837,129
7,072,875
37,900,430
37,327,767
37,166,85%
36,993,061
14,818,163
3b,640,323
36,460,111
345,277,497
36,092,447
35,504,931
35,714,914
35,822,364
35,327,246
35,124,527
34,629,171
34,726,144
34,520,410
34,311,933
34,100,676
33,586,603
33,669,675
33,449,855
33,227,103
33,001,382
32,772,651

186

YTD Interest

532,296
1,062,773
1,591,406
2,118,170
2,643,042
3,165,995
3,687,005
4,206,044
4,723,087
5,238,108
5,751,079
6,251,973

508, 789
1,015 445
1,519,940
2,022,245
2,522,331
3,020,168
3,515,726
4,008,975
4,499,884
4,988,421
5,474,556
5,958,256

431,233

959,965
1,436,164
1,909, 79¢
2,380,825
2,849,219
3,314,941
3,777,957
4,238,229
4,695,721
5,150,397
5,602,218

448,929

894,927
1,337,955
1,777,974

YTD Principal

[ I e R ey — = s s

[aS I S B R S I Y

-

-

-

-~

-

-

~

~

-

136,453
273,726
414,842
556,827
700, 704
846,500
994,240
143,950
295,656
449,384
605,163
763,018
159,960
322,053
486,307
652,752
821,415
992,327
165,519
341,019
518,859
699,071
881,685
066,735
187,517
377,533
570,084
765,202
962,921
163,276
366,303
572,037
780,514
991,771
205,845
422,773
219,820
442,571
668,293
897,023



YTD Interest YTD Principal

Honth Interest Pronocapg Halanoe

41 436,969 231, 961 Se, a0, 6871 2,214,942 1,128,804
42 433,878 234,671 32, 300,000 2,648,820 1,363,675
43 430,747 235,003 32,067,997 3,079,567 1,601,677

44 427,573 <A1, 10 T80, 601 3,507,140 1,842,853
45 404,348 JAS, s 3,880,430 3,931,498 2,087,245

46 421,099 297, 0n 3L, 3%, T80 4,352,597 2,334,895
A Y S e 30,0, 0 4,770,394 2,585,847
48 414,951 S, oas Jo, e, Y, 184,845 2,840, 146
AU 4T, 0N ARy 3o s 411,060 257,689
O 4L, 60% Jul, 108 30,000, 11e 818, 685 518,814
51 404,143 Jha, 000 50,045, 109 1,222,828 783,420
52 40G,615 T0E, 144 26,707,975 1,623,443 1,051,554
53 397,040 200,710 29,500, Int 2,020,482 1,323,264
54 391,417 279,330 29,010,912 2,413,899 1,598, 596
55 383, 146 279,001 DE NS,y 1,803,645 1,877, 600
SL 380,006 SEIL, 724 2,000, 200 3,189,671 7,160,323
57 347,256 JEG, 453 JE, 5L, 13 3,571,927 2,446,816
58 378,436 Do, 413 26,000,400 3,950, 163 2,737,109
59 374, teq LeaL g UL, G, 324,908 5,031,313
GO 370, 543 S, Lt I ReTT 4,695, 57] 4,329,420
Gl 3660, 668 500, e 2, e 266,668 307,081
2 362,040 W, 10y Do, el e 729, 309 £0d, 190
63 358,459 10,190 D6, el 0 1,087, 167 G1H, 380
O T O S ita, o 26,00, a0 1,442,290 1,032,706
L T TR 3 Yl SO e, Mo 1,792,623 1,551,224
ST PRSI AN 25,0, 10y 2,138,508 1,873,948
67 341,680 300,008 5,009,084 2,480,189 2,201,04%%
£8 337,321 331,4.8 24,507,620 2,817,510 2,932,484
LE 332, g0 §3¢ , ran RS BV 4,150,417 JLeun, 341
B TR IRTRNERY a0, A 3,478,83% 3,0, 05
I U R BN B, b e JX,000, Ha% 3,802,721 L B
RCHEEE F RERvIe PR IO S %, 122,009 3,902,982
73 314, 62b N4, 101 24,243,007 314,628 364,121
74 509,907 L8, 547 20,844,165 624,535 712,963
75 304,122 WY, 007 22,520,538 429,657 1,076,590
16 300, .74 I T 0,152,000 1,229,931 1,445,066
77295, 501 575,005 2V, TUe, 60 1,625,097 1,000, 40
THO L, e P A B TR T 1,819,674 2,195,801
TY 285, 5.7 w3, a0 21,010, 4YY 2,101,012 2,530,233
50 28u,.75 N8, 00 20,008,371 2,381,217 2,968,747
Bl 274, 33, 704 20,030, 6067 2,656,282 3,362,401
G2026G, 6 S, Gy 19,634,713 2,926,078 3,761,415
E3 264,476 404,273 19,431,440 3,190,554 4,165,688
84 259,086 409,663 19,001,777 3,449,640 4,575,351
85 253,624 415,126 18,06, 651 253,624 415,126
86 248,089 320,661 18,16%,991] 501,712 835, 786
87 242,450 426,269 17,759,721 744,192 1,262,055
88 236, 196 431,953 17,327, 708 980,989 1,694,008
8% 231,037 437,712 16,890,056 1,212,025 2,131,721
SO 225,201 443,548 16,440,508 1,437,226 2,575,269
91 219,287 449,462 15,997,045 1,656,513 3,024,732
92 213,294 455, 45¢ 15,541,590 1,869,807 3,480,187
93 207,221 461,528 15,080,062 2,077,028 3,941,715

187


http:455,4.55

Month Interese Principal Balance YTD Interest YTD Principal
94 201,067 467,682 14,612,380 2,278,096 4,409, 397
9% 194,832 473,918 14,118,462 2,472,927 4,883,314
%6 188,513 480,236 13,658,226 2,661,440 5,363,55)
87 182,110 486,640 13,171,587 182,110 486,640
98 175,621 493,128 12,678,458 357,731 979,768
99 169,046 493,703 12,178,755 526,717 1,479,471
100 162,3%3 506,366 11,672,390 689,160 1,985,817
101 155,632 $13,117 11,159,272 844,792 2,438,954
102 148,790 519,558 10,639,313 993,583 3,018,913
103 141,8%8 526,892 10,112,421 1,135,440 3,545,805
104 134,432 523,917 9,578, 50% 1,270,272 4,079,722
105 127,713 541,036 9,037,469 1,397,986 4,620,757
106 120,%00 948,250 8,489,219 1,518,485 5,169,007
107 113,190 555,960 7,933,659 1,631,678 5,724,567
108 105,782 562,967 7,370,692 1,737,457 6,287,534
109 98,276 570,473 6,800,219 958,276 570,473
110 90,670 578,080 6,222,139 188,945 1,148,553
111 82,962 585,787 5,636,352 271,907 1,734,340
112 75,151 591,548 5,042,754 347,059 2,327,938
113 67,237 bd1,%13 4,441,242 414,295 2,929,451
114 59,017 609,533 3,831,709 473,512 3,538,983
115 51,084 617,660 3,014,049 524,601 4,156,643
11lo 42,804 blh, 894 2,538,154 567,455 4,782,438
117 34,509 634,241 1,953,913 601,964 5,416,779
118 26,042 642,697 1,311,216 628,016 6,059,476
119 17,483 651,266 659,950 645,499 6,710,742
120 8,799 659,950 0 654,299 7,370,692

188



Table D-15 AMORTIZATION TABLE
LA SRR RS ENERRE R NN,
PHASE TWO
LOAN FOUR SUPPLIER'’S CREDIT
Rsg

Principal: 134,161,300

(Annual) Interest: 15.00%

(Months) Term: 72

Payment: 2,836,842
Month Interest Principal Balance YTD Interest YTD Principal
1l 1,677,016 1,159,826 133,001,474 1,677,016 1,159,826
2 1,662,518 1,174,324 131,827,150 3,339,535 2,334,150
3 1,647,839 1,189,003 130,638,147 4,987,374 3,523,153
4 1,632,977 1,203,866 129,434,281 6,620,351 4,727,019
5 1,617,929 1,218,914 128,215,367 8,238,279 5,945,933
6 1,602,692 1,234,150 126,981,217 9,840,971 7,180,083
7 1,587,265 1,249,577 125,731,639 11,428,237 8,429,661
8 1,571,645 1,265,197 124,466,442 12,999,882 9,694,858
9 1,555,831 1,281,012 123,185,430 14,555,713 10,975,870
10 1,539,818 1,297,025 121,888,406 16,095,531 12,272,894
11 1,523,605 1,313,237 120,575,168 17,619,136 13,586,132
12 1,507,190 1,329,653 119,245,516 19,126,325 14,915,784
13 1,490,569 1,346,274 117,899,242 1,490,569 1,346,274
14 1,473,741 1,363,102 116,536,140 2,964,309 2,709,375
15 1,456,702 1,380,141 115,155,999 4,421,011 4,089,516
156 1,439,450 1,397,392 113,758,607 5,860,461 5,486,909
17 1,421,983 1,414,860 112,343,747 7,232,444 6,901,769
18 1,404,297 1,432,546 110,911,201 8,6E6,741 8,334,314
19 1,386,390 1,450,452 109,460,749 10,073,131 9,784,767
20 1,368,259 1,468,583 107,992,166 11,441,390 11,253,350
21 1,349,902 1,486,940 106,505,225 12,791,292 12,740,290
22 1,331,315 1,505,527 104,999,698 14,122,607 14,245,817
23 1,312,496 1,524,346 103,475,352 15,435,104 15,770,164
24 1,293,442 1,543,401 101,931,951 16,728,546 17,313,564
25 1,274,149 1,562,693 100,369,258 1,274,149 1,562,693
26 1,254,616 1,582,227 98,787,031 2,528,765 3,144,920
27 1,234,838 1,602,005 97,185,027 3,763,603 4,746,924
28 1,214,813 1,622,030 95,562,997 4,978,416 6,368,954
29 1,194,537 1,642,305 93,920,692 6,172,953 8,011,259
30 1,174,009 1,662,834 92,257,858 7,346,962 9,674,093
31 1,153,223 1,683,619 90,574,239 8,500,185 11,357,712
32 1,132,178 1,704,664 88,869,575 9,632,363 13,062,377
33 1,110,870 1,725,973 87,143,602 10,743,233 14,788,349
34 1,089,295 1,747,547 85,396,054 11,832,528 16,535,897
35 1,067,451 1,769,392 83,626,663 12,899,979 18,305,289
36 1,045,333 1,791,509 81,835,153 13,945,312 20,096,798
37 1,022,939 1,813,903 80,021,250 1,022,939 1,813,903
38 1,000,266 1,836,577 78,184,674 2,023,205 3,650,480
39 977,308 1,859,534 76,325,139 3,000,513 5,510,014
40 954,064 1,882,778 74,442,361 3,954,578 7,392,792

189



Month

66
67
68
69
70
71
72

Interest

882,574
858,145
833,412
808, 369
783,013
757,340
731,346
705,028
678,380
651,399
624,081
596,422
568,416
540,001
511,351
482,283
452,851
423,051
332,878
362,329
331,397
300,079

26¢,370

236,764
203,757
170,843
137,518
103,776
69,613
19 023

Principal

1,930,142
1,954,269
1,978,697
2,003,431
2,028,474
2,053,830
2,079,502
2,105,496
2,131,815
2,158,463
2,185,443
2,212,761
2,240,421
2,268,426
, 296,781
» 325,491
, 354,560
. 383,992
2,413,792
443,964
, 474,514
505,445
536,763
, 08,473
, 000,579
633,086
, 065,999
, 699, 324
¢ 733,066
, 767,229
., 801,820

ro

LSS

2N by

(S

[OI ]

FJPJMP.}PJP\)P

72,536,048
70,605,906
68,651,638
66,672,941
64,669,510
£2,641,036
60,587,207
58,507, 705
56,402,208
54,270, 393
52,111,931
19,926, 488
47,713,726
45,473,305
43,204,879
40,908,098
38,582, 606
36,228,046
33,844,055
31,430,263
28,986,299
26,511,785
24,006, 310
21,469,576
15,901, 104
16,300,505
13,667,439
11,001, 440
8,302,115

5,569,049

2,801,820

0

190

4,88%,107
5,791,808
6,674,382
7,532,527
8,365,939
9,174,308
9,957,321
10,714,661

731,346
1,436,374
2,114,754
2,766,153
3,390,234
3,986, 656
4,555,072
5,095,133
5,606,489
6,088,767
t, 511,617
6,964,668

3a2,878

755,207
1,086, 604
1,386,689
1,655,053
1,891,317
2,095,074
2,265,917
2,403,435
2,507,211

“76,824
2,011,847

9,299,105
11,229,247
13,183,516
15,162,213
17,165,643
19,194,117
21,247,947
23,327,449

2,105,496

4,237,311

6,395,774

8,681,217
10,793,978
13,034,399
15,302,825
17,599,607
19,925,098
22,279,658
24,663,650
27,077,442

2,443,964

14,918,478

7,423,423

9,960, 686

2,529,159
15,129,738
17,762,824
20,328,423
23,128,148
25,861,214
28,628,443

31,430,263



Table D-15

Month Interest

Rs
Principal: 38,540,325
(Annual) Interest: 7.00%
(Monthg) Term: 120
Payment: 447,486
Principal Balance
222,667 3&£,317,658
223,966 38,093,692
225,273 37,868,419
226,587 37,641,832
227,908 37,413,924
229,238 37,184,686
230,575 36,954,110
231,920 36,722,190
233,273 36,488,917
234,634 36,254,283
236,003 36,018,281
237,379 35,780,902
238,764 35,542,138
240,157 35,301,981
241,558 35,060,423
242,967 34,817,457
244,384 34,573,073
245,810 34,327,263
247,243 34,080,020
248,686 33,831,334
250,136 33,581,197
251,596 33,329,602
253,063 33,076,539
254,539 32,821,999
256,024 32,565,975
257,518 32,308,457
259,020 32,049,438
260,531 31,788,907
262,051 31,526,856
263,579 31,263,277
265,117 30,998,160
266,663 30,731,497
268,219 30,463,278
269,783 30,193,495
271,357 29,922,138
272,940 29,649,198
274,532 29,374,665
276,134 29,098,532
277,744 28,820,787
279,365 28,541,423

224,819
223,520
222,213
220,899
219,577
218,248
216,911
215,566
214,213
212,852
211,483
210,107
208,722
207,329
205,928
204,519
203,102
201,376
200,242
198,800
197, 349
195,390
194,423
192,946
191,462
189,968
188,466
186,955
185,435
183,907
182,369
180,823
179,267
177,702
176,129
174,546
172,954
171,352
169,741
168,121

AMORTIZATION TABLE

L2 A8 RRRERRNARRSS N

PHASE TWO
LOAN FIVE LMM THROUGH DFI

191

YTD Interest 'ID

224,819
448,338
670,551
891,451
1,111,028
1,329,276
1,546,186
1,761,752
1,975,965
2,188,817
2,400,300
2,610,407
208,722
416,051
621,979
826,498
1,029,600
1,231,277
1,431,519
1,630,319
1,827,668
2,023,559
2,217,981
2,410,928
191,462
381,430
569,896
756,851
942,286
1,126,193
1,308,562
1,489,385
1,668,652
1,846,354
2,022,483
2,197,029
172,954
344,306
514,047
682,169

Principal

222,667
446,633
671,906
898,493

1,126,401

1,355,639

1,586,215

1,818,135

2,051,408

2,286,042

2,522,044

2,759,423
238,764
478,921
720,478
963,445

1,207,829

1,453,639

1,700,882

1,949,568

2,199,704

2,451,300

2,704,363

2,958,902
256,024
513,542
772,562

1,033,093

1,295,143

1,558,722

1,823,839

2,090,502

2,358,721

2,628,504

2,899,862

3,172,802
274,532
550,666
828,410

1,107,77q



Muonth

Interest

164,853
163,204
161,545
159,478
158, 200
1%6,4512
154,815
193,108
151, 330
149, 663
147,926
146,179
144,421
1‘12, 1\53
140,475
136,046
137,287
138,478

118,710
116,792
114,863
112,923
110,971
109,008
107,034
105,048
103,050
101,041
99,020
96,987
94,943
92,886
90,818
88,737
86,644
84,539
82,422
80,293
78,151
75,996
73,829
71,650
69,457
v 67,252

—

Principal

280, 994
282,633
284,282
285,940
287,608
289,286
290,974
292,671
294,378
296,08
297,823
299,560
301,307
303,069
304,833
306,611
308, <00
310,199
312,008
313,828
315,659
317,500
319,352
321,21¢%
323,086
324,974
326,869
328,776
132,654
332,625
334,563
336,515
332,478
310,452
342,438
344,436
346,445
348, 4606
350,499
352,543
354, 600
356, 665
358, 749
360, 841
362,946
365,064
367,193
369,335
371,489
373,657
375,836
378,029
380,234

28,2¢0, 429
27,977,795
27,693,513
27,407,573
J7,119, %6y
26,850,678
Jo,5%, 10y
26,247,034
25,051;‘4 556
25,0656, 560
25,355,738
25,059,178
24,757,871
24,454,806
24,149,973
23,843,362
23,534,962
23,224,764
22,910, 784
J2,548, 6.8
2,082, 00y
71,965, 769
21,646,917
21,328,701
J1,002, 103
20,677,159
20,350,270
20,021,494
19,690, 500
19,358,177
19,023,614
18,687,099
18,348,622
18,008,169
17,665,731
17,321, 29%
16,974,850
16,626, 384
16,275,886
15,923,343
15,568, 743
15,212,07¢
14,853, 126
14,492, 364
14,129,538
13,764,475
13,397,282
13,027,947
12,656,457
12,282,801
11,726,964
11,528,936
11,148,702

192

~ ~

—_— e el b,

448,660
013,513
176,717
338,262
493,140
646,339
k12,852
Ge¢l,667
153,108
304,498
454,161
602,087
748,266
892,687
03%, 340
170,218
319,301
452,988
HBG, 066
721,724
131,827
261,313
389,946
516,217
630,014
763,127
883,743
002,453
119, 245
234,108
347,031
458,002
109,008
216,042
321,089
424,139
525,180
624,200
721,188
816,130
409,016
Y99, 434
088,571
175,216
84,539
166,962
247,258
325,405
401, 402
475,231
546,881
616,338
683,590

1,388,769
1,671,402
1,955, 684
2,241,625
2,529,233
2,818,519
3,109,493
3,402,164
294,378
590,474
888,296
187, 856
489,163
792,228
097,061
403,672
712,072
022,270
334,278
648,106
315,659
633,159
952,511
273,726
596,815
921,789
248,654
577,434
308,128
240, 750
575,314
911,828
338,478
€78,930
021,368
365,804
712,249
060, 71¢%
411,213
763,757
118, 356
475,024
833,773
194,615
362,946
728,010
1,095,203
1,464,538
1,836,028
2,209, 684
2,585,520
2,963,549
3,343,783
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65,034
62,5803
60, 559
“8,302
6,032
53,748
51,452
4%, 141
16,818
44,480
42,130
39,765
37,387
34,6949
32,588
30,168
27,734
25, 28%

382,480
6, en3
Js6,957
3489, 1.4
391,459
393,738
396,034
398, 3459
400, 648
402,00%
J0Y, 356
407,721
410,099
412,491
414,894
417,318
619,752
422,001
4"}4‘,, (ST
427,141
429,632
432,13y
A3, e
437,14y
d39, 74
G, s

!

1
444,89

Balance

10, 06, 2450
1O, v61, %08
9,994,641
G,00h, 457
G,014,00)
8,820, 06w
b, 251
Boudn vy
'/",b.‘;,‘ 16

T, 003

‘

.-

8,

L,blo, 897
6,400,136
5,994,017
S, Ldn, vy
5,171,544
4,754,330
4,334,578
3,912,377
3,987,113
3,000,572
2,630,940
2,148,801

LoSed, 14l
i.326,947
vy, 001
G, 891
0

YTD Interest YTD

748,624
811,427
871,987
58,302
114,334
168,082
219,534
268,675
315,493
359,973
402,103
441,868
479,254
514,249
546,837
30,168
57,902
83,187
106, 009
126,354
144,207
199,599
L7030
142,671
190,412
195,587
198,182

Principal

3,726,234
4,110,917
4,497,844

389,184

780, 638
1,174,375
1,570,410
1,968, 754
2,369,422
2,772,428
3,177,784
3,585,505
3,995,604
4,408,096
4,822,993

417,318

837,070
1,259,271
1,683,935
2,111,075
2,540,708
2,972,847
1,007,506
3,844, 0]
1,784,447
4,726,757
5,171,648



Table D-15

Month Interest

457,312
455,749
454,165
452,560
450,933
449,285
447,615
445,923
444,208
442,470
140,709
438,924
437,116
435,284
433,427
431,545
429,639
427,707
425,749
423,765
421,755
419,718
417,653
415,561
413,442
411,294
409,117
406,911
404,676
402,411
400,116
397,790
395,434
393,046
390,626
388,173
385, 689
383,170
380,619

AMORTIZATION TABLE
AR RERRR AR RN AL N R
PHASE TWwO
LOAN SIX COMMERCIAL LOAN

Ra

Principal: 34,298,375

(Annual) Interest: 16.00%

(Months) Term: 120

Payment: 574,543
Principal Balance YTD Interest
117,231 34,181,144 457,312
118,794 34,062,350 913,060
120,378 33,941,972 1,367,225
121,983 33,819,988 1,819,785
123,61C 33,696,379 2,270,718
125,258 33,571,121 2,720,003
126,928 33,444,163 3,167,618
128,620 33,315,573 3,613,540
130,335 33,138%,228 4,057,748
132,073 31,053,16% 4,500,218
133,834 12,919,331 4,940,927
135,618 32,783,713 5,379,851
137,427 32,646,280 437,116
139,259 32,507,027 872,400
141,116 32,365,911 1,305,827
142,997 32,222,914 1,737,372
144,9C4 32,078,010 2,167,011
146,836 31,931,174 2,594,718
148,794 31,782,380 3,020,467
150,778 31,631,603 3,444,232
152,788 31,478,814 3,865,987
154,825 31,323,989 4,285,704
156,890 31,167,100 4,703,358
158,981 31,008,118 5,118,919
161,101 30,847,017 413,442
163,249 30,683,768 824,735
165,426 30,518, 342 1,233,85k2
167,632 30,350,710 1,640,761
169,867 30,180,844 2,045,439
172,132 30,008,712 2,447,851
174,427 29,834,285 2,847,967
176,752 29,657,533 3,245,757
179,109 29,478,424 3,641,191
181,497 29,296,927 4,034,237
183,917 29,113,010 4,424,862
186,369 28,926,641 4,813,036
188,854 28,737,786 385,689
191,372 28,546,414 768,859
193,924 28,352,490 1,149,478
196,510 28,155,981 1,527,511

378,033

194

YTD Principal

117,231
236,025
356,403
478,387
601,996
727,254
£54,182
982,802
1,113,137
1,245,210
1,379,044
1,514,662
137,427
276,686
417,801
560,799
705,703
852,539
1,001,332
1,152,110
1,304,898
1,459,723
1,616,613
1,775,594
161,101
324,350
489,776
657,408
827,275
999,406
1,173,833
1,350,585
1,529,694
1,711,191
1,895,108
2,081,478
188,854
380,227
574,150
770,660



Honth

41
42
43
44
45
45
17
48

63
4
55
66
67
[1323]
63
70
71
72
73
74
75
76
77
78
79
80
gl
82
83
84
85
8€
87
88
89
90
91
92
93

Interest

Principal

375,413
372,758
370,068
357,341
64, 570
361,774
358,940
356,067
393,194
31%0,203
347,211
344,130
341,106
337,9Gy,
34q, a7
I, g
28,404
224,106
321, 8C0
318,431
319,01
311,554
J0O8, 049
304, dlit
3G, Byt
297,24
293,529
289,802
286,008

Do v,
o ey s

1B, R0
Jla, 10
270,307
266,250
260,140
257,974
253,753
245,47
245,142
240,750
236,294
231,750
227,220
222,589
217,896
213,141
208,322
203,439
198,491
193,477
188,196
183,247
178,030

—

199,130
201,785
F04,47%
2T,
QG
212,74
c)l‘), 01
218,475
221,368
224, 340
227,331
230, 62

L02

i

13434
R I SRS 5
JOE Y] (11
o T

..
<
I
<

S ", Sk
280,944
284,740
TR
297, 384
RPN R
JU0, 2
304, 23¢
g, g2
312,403
310,508
320,789
385,067
370G, a01
333,792
33,242
340,743
347,323
351,954
356,647
361,402
366,221
371,104
376,052
381,066

*3ee6, 147

391,295
396,513

Haitance
27,456,841
27,755,066
20,550,491
13, 389
S0,153,5905
, 400, 00]
70%, U611
20,44, 545
20,068,197
26,060,857
25,813,525
25,543,163
2Y, 347,729

3
~
[SVENS,

Lh, 103,183
Sob, 173,482
T4,030,4%80
e, 384,481
4,135,039
NI 22 DA

SAL Ty, s 0
e, 663
10 4,65
837,71
20,507,124
D3, 806
SO, 01, 180
J1,734,186
, 450,446
161,909
20,869,825
573,247
0,273,010
19,968,774
19,660, 481
19,346,078
19,031,410
e, 716,00
5,385,643
18,056,253
17,722,4¢€¢0
17,387,217
17,041,464
16,694,141
16,342,186
15,985,539
14,624,137
15,257,916
14,886,812
14,510,760
14,129,694
13,743,547
13,382,252
12,955,739

YD Interest

$02,924
275,682
tah, 750
, 013,091
377,669
149,448
4,093,39]
G, 054,458
453,154
705,357
LU0, 569
394,749
'35,858
, 073,854
04,697
, 740,343
048,751
PSR IR INNT b Ao
115,677
4,035,108

319,016

Lo, %71

Had, 670
V,230,11¢
La0,011
1,837,297
2,130,806
2,420,608
, 106,614
, 988,773
, 267,034
, 541,343
270,307
536,557
798,697
, 056,671
, 310,425
, 559,501
, 805,043
, 045,793
, 282,093
, 513,882
741,102
963,690
217,896
431,036
639, 358
842,797
1,041,288
1,234,765
1,423,161
1,606,408
1,784,438

[SE RV VI S S

[ T

[
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ro

e}

[P
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YTD Principal

969, 790
1,171,57¢%
1,376,050
1,583,251
1,793,216
2,00%,979
2,221,580
2,440,055

221,388

445,728

673,060

903,422
1,136,856
1,373,403
1,613,103
1,855,999
2,102,134
2,361, 0¢
2,604,
2,860,400

249,427

522,514

789,008
1,059,056
1,332,703
1,610,000
1
2

e

, 890,994
2,175,734
2,464,271
2,756,65¢
3,052,937
3,353,170

304,215

612,528

924,931
1,241,500
1,562,289
1,887,356
2,216,756
2,550,549
2,888,793
3,231, %46
3,578,869
3,930,823

356,647

718,049
1,084,270
1,455,374
1,831,426
2,212,492
2,598,639
2,989,934
3,386,447



G99

a5

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

170,743
167, 34,
161,997
156, %6
150, 881
145,233
139,509
133,708
127,830
121,874
119,839
109,700
103,424
97,24
50,881
Ba,137
PRI
71,00
L
764
674
89z

Py
¢ ;

&

t)‘},
57,
4“0,
13,
L
[IYEN
EFS
020
7,560

R
- ‘,

101, 800
407,19
112,586
418,087
423,661
429,310
435,024
440,83y
436,713
452,669
456, 704
464,820
471,018
477,298
483,662
190,111
196, 646
503,268
509,978
516,778

bBalance

Lo, 5%, %40
P, 18, 783
11,734,197
11,131,110
10,892,449
10,463,139
10,026,104
S,5887,270
9,140,957/
8,687,889
H,229,184
7,764,364
/1,293, 246
6,81¢,048
6,332,386
5,842,275
£,349,620
4,842,361
4,332,331
3,815,606
3,291,937
2,761,287
2,223,862
1,678,666
1,126,506
566,983
{0)

196

Y'I'D Interest

el e T S N

l‘)")’/, 181

1.4,
286,
156,
307,
152,
592,
125,
843,
975,491
091, 3130
201,052
304,477
01,821
192,702

84,432
162,329
233,604
298,169
354%,9239
406, 809
150,701
ShT7, 514
517,166
539,548
554,568
562,128

H67
524
456
357
570
079
87
617

YTD Principal

3,788,247
4,195,404
4,607,989

418,087

841, 744
1,271,048
1,706,093
2,140,927
2,593,640
3,046,308
3,505,013
3,969,833
4,440,851
4,918,149
5,401,811

490,111

986,757
1,490,024
2,000,002
2,516,780
3,040,448
3, u71,098
4,108,404
d,653, 714
5,20%, 4880
5,765,403
6,332,384



Table D-16

Period

DEPRECIATION SCHEDULE

RRARARNANRNRNARRANNRR AN

STRAIGHT LINE

Cost:

Salvage Value:
Life:

Expense:

Expense

121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867
121,867

7,312,000
0

5

121,867

7,190,133
7,068,267
6,946,400
6,824,533
6,702,667
6,580, 800
6,458,933
6,337,067
6,215,200
6,093,333
5,971,467
5,849, 600
5,727,733
5,605,867
5,484,000
5,362,133
5,240,267
5,118,400
4,996,533
4,874,667
4,752,800
4,630,933
4,509,067
4,387,200
4,265,333
4,143,467
4,021,600
3,899,733
3,777,867
3,656,000
3,534,133
3,412,267

VEHICLES PHASE ONE

Accumulated Depreciation

197

121,867

243,733

365, 600

487,467

609,333

731,200

853,067

974,933
1,096,800
1,218,667
1,340,533
1,462,400
1,584,267
1,706,133
1,828,000
1,949,867
2,071,733
2,193,600
2,315,467
2,437,333
2,559,200
2,681,067
2,802,933
2,924,800
3,046,667
3,168,533
3,290,400
3,412,267
3,534,133
3,656,000
3,777,867
3,899,733

Year To Date

121,867
243,733
365,600
487,467
609,333
731,200
853,067
974,933
1,096,800
1,218,667
1,340,533
1,462,400
121,867
243,733
365,600
487,467
609,333
731,200
853,067
974,933
1,096,800
1,218,667
1,340,533
1,462,400
121,867
243,733
365,600
487,467
609,333
731,200
853,067
974,933



Period Expense Value Accumulated Depreciation Year To Date

4
45
46

18

[SATNE S BRVSY
— O QO

o

oo

~NO WV Ly oy

S0
O v -

121,867
121,867
121,867
121,867
121,867
121,867
121,8¢7
121,867
121,867
121,667
121,8¢7
121,867
121,867
121,867
121,867
121,8¢7
121,867
121,867
121,807
121,867
121,867
121,867
121,867
121,607
121,807
121,847
121,€67
121,867

3,290, 400
3,168,533
3,046,667
2,924,800
2,802,933
2,681,067
2,559,200
2,437,333
2,315,467
2,193,600
2,071,733
1,949,867
1,828,000
1,706,133
1,584,267
1,462,400
1,340,%33
1,218,667
1,096,800

974,933

853,067

731,200

609, 333

187,467

36%, 600

243,733

121,867

(0)

4,021,600
4,143,467
4,265,313
4,387,200
4,509,067
4,630,933
4,752,800
4,874,667
4,996,533
5,118,400
5,240,267
5,362,133
5,484,000
5,605,867
5,727,733
5,849, 600
5,971,467
6,093, 333
6,215,200
6,337,067
6,458,913
6,580, 800
6,702,667
6,824,533
6,946,400
7,068,267
7,190,133
7,312,000

1,096,800
1,218,667
1,340,533
1,462,400
121,867
243,733
365, 600
a7 ,4¢0 7
609, 333
731,200
853,067
974,933
1,096,500
1,718,667
1,340,433
1,462,500
121,807

8T, a0
609, 331
731,200
84,0407
974,973
, 096, 00
218,667
340,533

1
1
1;
1,462,400



Table D-16

23

25
26

~-
<

28
29
39D
31
32
33
34
s
36

DEPRECIATION SCHEDULE

ARANAXAANANRRRRRNAA RN AN

STRAIGHT LINE

Cost:

Salvage Value:
Life:

Expenso:

<1,667
1,607
41, RA7
91,647
41,667
41,667
41,667
41,667
41,667
$1,667
41,667
41,667
41,667
41,667
41,667
41,667
41,667
41,667
41,667
41,667
41,667
41,667
41,667
41,0067
41,667
41,667
21,667
41,667
41,667
31,667
41,667
41,667
41,667
41,667
41,667
41,667

2,500,000

2,333,333
2,291,667
2,250,000
2,208,333
2,166,667
2,125,000
2,083,333
2,041,667
2,000,000
1,958,333
1,916,667
1,875,000
1,833,333
1,791,667
1,750,000
1,708,333
1,666,667
1,625,000
1,583,333
1,541,567
1, 500,000
1,458,333
1,416,667
1,375,000
1,333,333
1,291,667
1,250,000
1,208,333
1,166,667
1,125,000
1,083,333
1,041,667
1,000,000

VEHICLES PHASE TWO

Accumulated Depreciation

199

41,667
83,333
125,000
166,667
208,333
250,000
291,667
333,333
375,000
416,667
458,333
500,000
541,667
583,333
625,000
666,667
708,333
750,000
791,667
833,333
875,000
916,667
958,333
1,000,000
1,041,667
1,083,333
1,125,000
1,166,667
1,208,333
1,250,000
1,291,667
1,333,333
1,375,000
1,416,667
1,458,333
1,500,000

Year To Date

166,667
208,333
250,000
291,667
333,333
375,000
416,667
458,333
500,000

41,667

83,333
125,000
166,667
208,333
250,000
291,667
333,333
375,000
416,667
458,333
500,000

41,667

83,333
125,000
166,667
208,333
250,000
291,667
333,333
375,000
416,667
458,333
500,000



Foriod

37
3i8
39
40

42

R
a4

48

Expense
d1,0067
41,667
41,0687
41,667
a1,607
41,667
41,667
41,407
41,607
41,667
41,6¢
@l,667
41,667
41,66/
41,667
41,607
4,607
<l,667
41,007
41,607
11,667
41,667
41,667
41,667

Value

58,333
916,667
875,000
833,333
791,667
750, 000
Y08, 33,
bE6, 667
€25, 000
563,333
541,667
500,000
452,333
416,667
375,000
333,333
291,647
250,000
206,353
166, 667
125,000
83,333
41,667

(0)

Accunulated Depreciat 1on

200

1,%41,667
1,583,333
1,625,000
1,666,667
1,708,333
1,750,000
1,791, 667/
1,833,333
1,875,000
1,916,667
1,948,333
2,000,000
2,041,667
2,083,342
2,125,000
2,160,667
2,208, 333
2,250,060
2,291,007
2,333,334
2,375,000
2,416,667
2,498,333
2,500, 000

©Tou Da

te

41,667
83,333
125,000
166,667
208,333
250,000
291,667
333,333
375,000
416,667
458,333
500,000
11,667
83,333
129,000
166,667
208,333
250,000
AL A Y AN
333,333
375,000
416,667
458,333
500,000



Table D-16
DEPRECIATION SCHEDULE

L2 A RS EREEEEEEEEEEERREE

STRAIGHT LINE BUILDINGS PHASE ONE

Cost: 39,922,200

Salvage Value: 0]

Life: 10

Expense: 332,685
Period Expense Value Accumulated Depreciation Year To Date
1 332,685 39,589,515 332,685 332,685
2 332,685 39,256,830 665,370 665,370
3 332,685 38,924,145 938,055 998,055
4 332,685 38,591,460 1,330,740 1,330,740
5 332,685 38,258,775 1,663,425 1,663,425
6 332,685 37,926,090 1,996,110 1,996,110
7 332,685 37,593,405 2,328,795 2,328,795
8 332,685 37,260,720 2,661,480 2,661,480
9 332,685 36,928,035 2,994,165 2,994,165
10 332,685 36,595,350 3,326,850 3,326,850
11 332,685 36,262,665 3,659,535 3,659,535
12 332,685 35,929,980 3,992,220 3,992,270
13 332,685 35,597,295 4,324,905 332,685
14 332,685 35,264,610 4,657,590 665,370
15 332,685 34,931,925 4,990,275 998,055
16 332,685 34,599,240 5,322,960 1,330,740
17 332,685 34,266,555 5,655,645 1,663,425
18 332,685 33,933,870 5,988,330 1,996,110
19 332,685 33,601,185 6,321,015 2,328,795
20 332,685 33,268,500 6,653,700 2,661,480
21 332,685 32,935,815 6,986,385 2,994,1.5
22 332,685 32,603,130 7,319,070 3,326,850
23 332,685 32,270,445 7,651,755 3,659,535
24 332,685 31,937,760 7,984,440 3,992,220
25 332,685 31,605,075 8,317,125 332,685
26 332,685 31,272,390 8,649,810 665,370
27 332,685 30,939,705 8,982,495 998,055
28 332,685 30,607,020 9,315,180 1,330,740
29 332,685 30,274,335 9,647,865 1,663,425
30 332,685 29,941,650 9,980,550 1,996,110
31 332,685 29,608,965 10,313,235 2,328,795
32 332,685 29,276,280 10,645,920 2,661,480
33 332,685 28,943,595 10,978,605 2,994,165
34 332,685 28,610,910 11,311,290 3,326,850
35 332,685 28,278,225 11,643,975 3,659,535
36 332,685 27,945,540 11,976,660 3,992,220

201



Period

2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612, 343

227,273,879
224,661,536
222,049,193
219,436,849
216,824,506
214,212,162
211,599,819
208,987,475
206,375,132
203,762, 788
201,150,445
198,538,102
195,925, 758
193,313,415
190,701,071
188,088, 728
185,476,384
182,864,041
180,051,697
177,639,354
175,027,011
172,414,667
169,802, 324
167,189,980
164,577,637
161,965,293
159,352,950
156,740,607
154,128,263
151,515,920
148,903, 576
146,291,233
143,678,889
141,066, 54¢
138,454,202
135,841,859
133,229,516
130,617,172
128,004,829
125,392, 485
122,780,142
120,167,798
117,555,455
114,943,111
112,330, 768
109,715,425
107,100,081
104,493,738
101,881, 394
99,269,051
96,656,707
94,044,364
91,432,020

202

86,207,334
88,819,677
91,432,020
94,044,364
96,656,707
99,269,051
101,881, 394
104,493,738
107,106,081
109,718, 425
112,330,768
114,943,111
117,555,455
120,167, 798
122,780,142
125,392, 485
128,004,829
130,617,172
133,229,516
135,841,899
138,454,202
141,066, 546
143,678, 889
146,291,233
148,903, 576
151,514,920
154,128,263
156,740, 606
159,352,950
161,965,293
164,577,637
167,189,980
169,802, 324
172,414,667
175,027,011
177,639, 354
180,251,697
162,864,041
185,476,384
188,088, 728
190,701,071
193,313,415
195,925, 758
198,538,102
201,150, 445
203,762,788
206,375,132
208,987,475
211,599,819
214,212,162
216,824,506
219,436,849
222,049,193

Year To Date

23,511,091
26,123,434
28,735,778
31,348,121
2,612,343
5,224,687
7,837,030
10, 449, 374
13,061,717
15,674,061
18,286, 404
20,898, 748
23,511,091
26,123,434
28,735,778
31,348,121
2,612,343
5,224,637
7,837,030
10,449,374
13,061,717
15,674,061
18,286,404
20,898,748
23,511,091
26,123,434
28,735,778
31,348,121
2,612,343
5,224,687
7,837,030
10,449,374
13,061,717
15,674,061
18,286,404
20,898,748
23,511,091
26,123,434
28,735,778
31,348,121
2,612,343
5,224,687
7,837,030
10,449,374
13,061,717
15,674,061
18,286,404
20,898, 748
23,511,091
26,123,434
28,735,778
31,348,121
2,612,343



Per tod

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

Expense

2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343

88,819,677
86,207, 334
83,594,990
B0, 982,647
78,370,303
7%,757,960
73,145,616
70,533,273
67,920,929
65,308,586
62,696,243
60,083,899
57,471,556
54,859,212
52,246,869
49,634,525
47,022,182
44,409,839
41,797,495
39,185,152
36,572,808
33,960,465
31,348,121
26,735,778
26,123,434
23,511,091
20,898, 74¢
18,286,404
15,674,061
13,061,717
10,449,374
7,837,030
5,224,687
2,612,343
0

203

224,661,536
227,273,879
229,886,223
232,498, 566
23%,110,910
237,723,253
240,335,597
242,947,940
245,560,284
248,172,627
250,784,970
253,397,314
256,009,657
258,622,001
261,234,344
263,846,688
266,459,031
269,071,374
271,683,718
274,296,061
276,908, 405
279,520,748
282,133,092
284,745,435
287,357,779
289,970,122
292,582,465
295,194,809
297,807,152
300,419,496
303,031,839
305,644,183
308,256,526
310,868,870
313,481,213

5,224,687

7,837,030
10,449,374
13,061,717
15,674,061
18,286,404
20,898,748
23,511,091
26,123,434
28,735,778
31,348,121

2,612,343

5,224,687

7,837,030
10,449,374
13,061,717
15,674,061
18,286,404
20,898,748
23,511,091
26,123,434
28,735,778
31,348,121

2,612,343

5,224,687

7,837,030
10,449,374
13,061,717
15,674,061
18,256,404
20,898,748
23,511,091
26,123,434
28,735,778
31,348,121



Table D-16
DEPRECIATION SCHEDULE

NEAKRRNAAKRRRARANARAR R AN

STRAIGHT LINE BUILDINGS PHASE TWO

Cost: 3,000,000

Salvage Value: 0]

Life: 10

Expense: 25,000
Period Expense Value Accumulated Depreciation Year To Date
1 25,000 2,975,000 25,000 25,.00
2 25,000 2,950,000 50,000 50,000
3 25,000 2,925,000 75,000 75,000
4 25,000 2,900,000 100,000 100,000
5 25,000 2,875,000 125,000 125,000
6 25,000 2,850,000 150,000 150,000
7 25,000 2,825,000 175,000 175,000
8 25,000 2,800,000 200,000 200,000
9 25,000 2,775,000 225,000 225,000
10 25,000 2,750,000 250,000 250,000
11 25,000 2,725,000 275,000 275,000
12 25,000 2,700,000 300,000 300,000
13 25,000 2,675,000 325,000 25,000
14 25,000 2,650,000 350,000 50,000
15 25,000 2,625,000 375,000 75,000
16 25,000 2,600,000 400,000 100,000
17 25,000 2,575,000 425,000 125,000
18 25,000 2,550,000 450,000 150,000
19 25,000 2,525,000 475,000 175,000
20 25,000 2,500,000 500,000 200,000
21 25,000 2,475,000 5¢5,000 225,000
22 25,000 2,450,000 550,000 250,000
23 25,000 2,425,000 575,000 275,000
24 25,000 2,400,000 600,000 300,000
25 25,000 2,375,000 625,000 25,000
26 25,000 2,350,000 650,000 50,000
27 25,000 2,325,000 675,000 75,000
28 25,000 2,300,000 700,000 100,000
29 25,000 2,275,000 725,000 125,000
30 25,000 2,250,000 750,000 150,000
31 25,000 2,225,000 775,000 175,000
32 25,000 2,200,000 800,000 200,000
33 25,000 2,175,000 825,000 225,000
34 25,000 2,150,000 850,000 250,000
35 25,000 2,125,000 875,000 275,000
36 25,000 2,100,000 900,000 300,000

204



Period

Expense

25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,00°
25,000
25, 0u.
25,000
25,000
25,000
25,000
25,000
25,000

Value

Accumulated Depreciation

Year

To Date

2,07%, 000
2,050, 000
2,025,000
2,000, 000
1,975, C00
1,950,000
1,925,000
1,900,000
1,875,000
1,850,000
1,825,000
1,800,000
1,775,000
1,750,000
1,725,000
1,700,000
1,675,000
1,650,000
1,625,000
1,600,000
1,575,000
1,550,000
1,525,000
1,500,000
1,475,000
1,450,000
1,425,000
1,400,000
1,375,000
1,350,000
1,325,000
1,300,000
1,275,000
1,250,000
1,225,000
1,200,000
1,175,000
1,150,000
1,125,000
1,100,000
1,075,000
1,050,000
1,025,000
1,000,000

975,000

950,000

925,000

900,000

875,000

850,000

825,000

800,000

775,000

205

925,000

950,000

975,000
1,000,000
1,025,000
1,050,000
1,075,000
1,100,000
1,125,000
1,150,000
1,175,000
1,200,000
1,225,000
1,250,000
1,275,000
1,300,000
1,325,000
1,350,000
1,375,000
1,400,000
1,425,000
1,450,000
1,475,000
1,500,000
1,525,000
1,550,000
1,575,000
1,600,000
1,625,000
1,650,000
1,675,000
1,700,000
1,725,000
1,750,000
1,775,000
1,800,000
1,825,000
1,850,000
1,875,000
1,900,000
1,925,000
1,950, 000
1,975,000
2,000,000
2,025,000
2,050,000
2,075,000
2,100,000
2,125,000
2,150,000
2,175,000
2,200,000
2,225,000

25,000
50,000
75,000
100,000
125,000
150, 000
175,000
200,000
225,000
250, 000
275,000
300,000
25,000
50,000
75,000
100,000
125,000
150,000
175,000
200,000
225,000
250,000
275,000

- 300,000

25,000
50, 000
75,000
100, 000
125,000
150,000
175,000
200,000
225,000
250,000
275,000
300,000
25,000
50,000
75,000
100,000
125,000
150,000
175,000
200,000
225,000
250,000
275,000
300,000
25,000
50,000
75,000
100,000
125,000



Period

90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

Expoense

25,000
25,000
24,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,006
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000
25,000

750,000
725,000
700,000
675,000
650,000
625,000
600,000
575,000
550,000
525,000
500,000
475,000
450,000
425,000
400,000
375,000
350,000
325,000
300,000
275,000
250,000
225,000
200,000
175,000
150,000
125,000
100,000
75,000
50,000
25,000
0

206

2,250,000
2,275,000
2,300,000
2,325,000
2,350,000
2,375,000
2,400,000
2,425,000
2,450,000
2,475,000
2,500,000
2,525,000
2,550,000
2,575,000
2,600,000
2,625,000
2,650,000
2,675,000
2,700,000
2,725,000
2,750,000
2,775,000
2,800,000
2,825,000
2,850,000
2,875,000
2,900,000
2,925,000
2,950,000
2,975,000
3,000,000

YCear

To Date

150,000
175,000
200,000
225,0N0
250,000
275,000
300,000

25,000

50,000

75,000
100,000
125,000
150,000
175,000
200,000
225,000
250,000
275,000
300,000

25,000

50,000

75,000
100,000
125,000
150,000
175,000
200,000
225,000
250,000
275,000
300,000



Table D-16
DEPRECIATION SCHEDULE

KKK AXAKNRNAARRAKRXRAA A K&

STRAIGHT LINE EQUIPMENT PHASE ONE

Cost: 313,481,213

Salvage Value: 0

Life: 10

Expense: 2,612,343
Period Expense Value Accumulated Depreclation Year To Date
1 2,612,343 310,868,870 2,612,343 2,612,343
2 2,612,343 308,256,526 5,224,687 5,224,687
3 2,612,343 305,644,183 7,837,030 7,837,030
4 2,612,343 303,031,839 10,449,374 10,449,374
5 2,612,343 300,419,496 13,061,717 13,061,717
6 2,612,343 297,807,152 15,674,061 15,674,061
7 2,612,343 295,194,809 18,286,404 18,286,404
8 2,612,343 292,582,465 20,898,748 20,698,748
9 2,612,343 289,970,122 23,511,091 23,511,091
10 2,612,343 287,357,779 26,123,434 26,123,434
11 2,612,343 234,745,435 28,735,778 28,735,778
12 2,612,343 282,133,092 31,348,121 31,348,121
13 2,612,343 279,520,748 33,960,465 2,612,343
14 2,612,343 276,908,405 36,572,808 5,224,687
15 2,612,343 274,296,061 39,185,152 7,837,030
16 2,612,343 271,683,718 41,797,495 10,449,374
17 2,612,343 269,071,374 44,409,839 13,061,717
18 2,612,343 266,459,031 47,022,182 15,674,061
19 2,612,343 263,846,688 49,634,525 18,286,404
20 2,612,343 261,234,344 52,246,869 20,898,748
21 2,612,343 258,622,001 54,859,212 23,511,091
22 2,612,343 256,009,657 57,471,556 26,123,434
23 2,612,343 253,397,314 60,083,89¢ 28,735,778
24 2,612,343 250,784,970 62,696,243 31,348,121
25 2,612,343 248,172,627 65,303,586 2,612,343
26 2,612,343 245,560,284 67,920,929 5,224,687
27 2,612,343 242,947,940 70,533,273 7,837,030
28 2,612,343 240,335,597 73,145,616 10,449,374
29 2,612,343 237,723,253 75,757,960 13,061,717
30 2,612,343 235,110,910 78,370,303 15,674,061
31 2,612,343 232,498,566 80,982,647 18,286,404
32 2,612,343 225,886,223 83,594,990 20,898,748
33 2,612,343 227,273,879 86,207,334 23,511,091
34 2,612,343 224,661,536 88,819,677 26,123,434
35 2,612,343 222,049,193 91,432,020 28,735,778
36 2,612,343 219,436,849 94,044,364 31,348,121
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Expense

Accumulated Depreciation

Year To Date

2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343

12,612,343

2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,34:
2,612,34°
2,612, 34’
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343

216,824,506
214,212,162
211,599,819
208,987,475
206,375,132
203,762,788
201,150, 445
198,538,102
195,925,758
193,313,415
190,701,071
188,088,728
185,476,384
182,864,041
180,251,697
177,639,354
175,027,011
172,414,667
169,802,324
167,189,980
164,577,637
161,965,293
159,352,950
156,740, 607
154,128,263
151,515,920
148,903,576
146,291,233
143,678,889
141,066,546
138,454,202
135,841,859
133,229,516
130,617,172
128,004,829
125,392,485
122,780,142
120,167,798
117,555,455
114,943,111
112,330,768
109,718,425
107,106,081
104,493,738
101,881, 394
99,269,051
96,656,707
94,044,364
91,432,020
88,819,677
86,207,334
83,594,990
80,982,647

208

96,656,707
99,269,051
101,881, 394
104,493,738
107,106,081
109,718,475
112,330,768
114,943,111
117,555,455
120,167,798
122,780,142
125,392,485
128,004,829
130,617,172
133,229,516
135,841,859
138,454,202
141,066,546
143,678,889
146,291,233
148,903,576
151,515,920
154,128,263
156,740, 606
159,352,950
161,965,293
164,577,637
167,189,980
169,802,324
172,414,667
175,027,011
177,639,354
180,251,697
182,864,041
185,476,384
188,088, 728
190,701,071
193,313,415
195,925,758
198,538,102
201,150, 445
203,762,788
206,375,132
208,987,475
211,599,819
214,212,162
216,824,506
219,436,849
222,049,193
224,661,536
227,273,879
229,886,223
232,498,566

2,612,343

5,224,687

7,837,030
10,449,374
13,061,717
15,674,061
18,286,404
20,898,748
23,511,091
26,123,434
28,735,778
31,348,121

2,612,343

5,224,687

7,837,030
10,449,374
13,061,717
15,674,061
18,286,404
20,898,748
23,511,091
26,123,434
23,735,778
31,348,121

2,612,343

5,224,687

7,837,030
10,449,374
13,061,717
15,674,061
18,286,404
20,898,748
23,511,091
26,123,434
28,735,778
31,348,121

2,612,343

5,224,687

7,837,030
10,449,374
13,061,717
15,674,061
18,286,404
20,898,748
23,511,091
26,123,434
28,735,778
31,348,121

2,612,343

5,224,687

7,837,030
10,449,374
13,061,717



Poriod

90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
114
117
118
119
120

Fxpense

2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343
2,612,343

Value

78,370,303
75,757,960
73,145,616
J0,4%33,273
67,920,929
65, 308,586
62,696,243
60,083,899
57,471,556
54,859,212
52,246,869
49,634,525
47,022,182
44,409,839
41,797,495
39,185,152
36,572,808
33,960,465
31,348,121
28,735,778
26,123,434
23,511,691
20,898,748
18,286, 404
15,674,061
13,061,717
10, 449,374
7,837,030

5,224,687

2,612,343

0

209

Accun ot ed Depreciation

235,110,910
237,723,253
240,335,597
242,947,940
245,560,284
248,172,627
250,784,970
253,397,314
256,009,657
258,622,001
261,234,344
263,846,688
266,459,031
269,071,374
271,683,718
274,296,061
276,908,405
279,520,772
282,133,092
284,745,435
287,357,779
289,970,122
292,582,465
295,194,809
297,807,152
300,419,496
303,031,839
305,644,183
308,256,526
310,868,870
313,481,213

Yuear To bate

15,674,001
18,286, 4C4
20,898,748
21,511,091
26,123,434
28,735,778
31,748,121
2,612,343
5,224,687
7,837,030
10,449,374
13,061,717
15,674,061
18,286,404
20,898,748
23,511,091
26,123,434
28,735,778
31,348,121
2,612,343
5,224,687
7,837,030
10,449,374
13,061,717
15,674,061
18,286,404
20,898,748
23,511,091
26,123,434
28,735,778
31,348,121



Table D-16
DEPRECIATION SCHEDULE

HAKAKRARKRANAKRAARAARA AR

STRAIGHT LINE EQUIPMENT PHASE TWO

Cost: 196,179,853

Salvage Value: 0
Life: 10
Expense: 1,634,832

Period Expense Value Accumulated Depreciation Year To Date
1 1,634,832 194,545,021 1,634,832 1,634,832
2 1,634,832 192,910,189 3,269,664 3,269,664
3 1,634,832 191,275,357 4,904,496 4,904,496
4 1,634,832 189,640,525 : 6,539,328 6,539,328
5 1,634,832 188,005,692 8,174,161 8,174,161
6 1,634,832 186,370,860 9,808,993 9,808,993
7 1,634,832 184,736,028 11,443,825 11,443,825
8 1,634,832 183,101,196 13,078,657 13,038,657
S 1,634,832 181,466,364 14,713,489 14,713,489
10 1,634,832 179,831,532 16,348,321 16,348,321
11 1,634,832 178,196,700 17,983,153 17,983,153
12 1,634,832 176,561,868 19,617,985 19,617,985
13 1,634,832 174,927,036 21,252,817 1,634,832
14 1,634,832 173,292,203 22,887,650 3,269,664
15 1,634,832 171,657,371 24,522,482 4,904,496
16 1,634,832 170,022,539 26,157,314 6,539,328
17 1,634,832 168,387,707 27,792,146 8,174,161
18 1,634,832 166,752,875 29,426,978 9,808,993
19 1,634,832 165,118,043 31,061,810 11,443,825
20 1,634,832 163,483,211 32,696,642 13,078,657
21 1,634,832 161,848,379 34,331,474 14,713,489
22 1,634,832 160,213,547 35,966,306 16,348,321
23 1,634,832 158,578,715 37,601,138 17,983,153
24 1,634,832 156,943,882 39,235,971 19,617,985
25 1,634,832 155,309,050 40,870,803 1,634,832
26 1,634,832 153,674,218 42,505,635 3,269,664
27 1,634,832 152,039,386 44,140,467 4,904,496
28 1,634,832 150,404,554 45,775,299 6,539,328
29 1,634,832 148,769,722 47,410,131 8,174,161
30 1,634,832 147,134,890 49,044,963 9,808,993
31 1,634,832 145,500,058 50,679,795 11,443,825
32 1,634,832 143,865,226 52,314,627 13,078,657
33 1,634,832 142,230,393 53,949,460 14,713,489
34 1,634,832 140,595,561 55,584,292 16,348,321
35 1,634,832 138,960,729 57,219,124 17,983,153
36 1,634,832 137,325,897 58,853,956 19,617,985
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Year To Date

Period Expense Value Accunulated Depreciation
37 1,634,832 13%,691,065% 60,488,788 1,634,832
38 1,634,832 134,056,233 62,123,620 3,269,664
39 1,634,832 132,421,401 63,758,452 4,904,496
40 1,634,832 130,786,569 65,393,284 6,539,328
41 1,634,832 129,151,737 67,028,116 8,174,161
42 1,634,832 127,516,904 68,662,949 9,808,993
43 1,634,832 125,882,072 70,297,781 11,443,825
44 1,634,832 124,247,240 71,932,613 13,078,657
45 1,634,832 122,612,408 73,567,445 14,713,489
46 1,634,832 120,977,576 75,202,277 16,348,321
47 1,634,832 119,342,744 76,837,109 17,983,153
48 1,634,832 117,707,912 78,471,941 19,617,985
49 1,634,832 116,073,080 80,106,773 1,634,832
50 1,634,832 114,438,248 81,741,605 3,269,664
51 1,634,832 112,803,415 83,376,438 4,904,496
52 1,634,832 111,168,583 85,011,270 6,539,328
53 1,634,832 109,533,751 86,646, 102 8,174,161
54 1,634,832 107,898,919 88,280,934 9,808,993
55 1,634,832 106,264,087 89,915,766 11,443,825
56 1,634,832 104,629,255 91,550,598 13,078,657
57 1,634,832 102,994,423 93,185,430 14,713,489
58 1,634,832 101,359,591 94,820,262 16,348,321
59 1,634,832 99,724,759 96,455,094 17,983,153
60 1,634,832 98,089,927 98,089,927 19,617,985
61 1,634,832 96,455,094 99,724,759 1,634,832
62 1,634,832 94,820,262 101,359,591 3,269,664
63 1,634,832 93,185,430 102,994,423 4,904,496
64 1,634,832 91,550,598 104,622,255 6,539,328
65 1,634,832 89,915, 766 106,264,087 8,174,161
66 1,634,832 88,280,934 107,898,919 9,808,993
67 1,634,832 86,646,102 109,533,751 11,443,825
68 1,634,832 85,011,270 111,168,583 13,078,657
69 1,634,832 83,376,438 112,803,415 14,713,489
70 1,634,832 81,741, 605 114,438,248 16,348,321
71 1,634,832 80,106,773 116,073,080 17,983,153
72 1,634,832 78,471,941 117,707,912 19,617,985
73 1,634,832 76,837,109 119,342,744 1,634,832
74 1,634,832 75,202,277 120,977,576 3,269,664
75 1,634,832 73,567,445 122,612,408 4,904,496
76 1,634,832 71,932,613 124,247,240 6,539,328
77 1,634,832 70,297,781 125,882,072 8,174, 1¢€1
78 1,634,832 68,662,949 127,516,904 9,808,953
79 1,634,832 67,028,116 129,151,737 11,443,825
80 1,634,832 65,393,284 130,786,569 13,078,057
81 1,634,832 63,758,452 132,421,401 14,713,489
82 1,634,832 62,123,620 134,056,233 16,348,321
83 1,634,832 60,488,788 135,691,065 17,983,153
84 1,634,832 58,853,956 137,325,897 19,617,985
85 1,634,832 57,219,124 138,960,729 1,634,832
86 1,634,832 55,584,292 140,595,561 3,269,664
87 1,634,832 53,949,460 142,230,393 4,904,496
88 1,634,832 52,314,627 143,865,226 6,539,328
89 1,634,832 50,679,795 145,500,058 8,174,161
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Poer oy ad

90
91
42
93
94
95
96
97
S8
959
100
101
102
103
104
10%
106
107
108
109
110
111
112
113
11d
115
116
117
118
iy
120

Expoense

1,634,832
1,634,837
1,634,830
1,634,837
1,634,832
1,634,832
1,634,832
1,634,832
1,634,832
1,634,832
1,634,837
1,634,832
1,634,832
1,634,832
1,634,832
1,634,832
1,634,832
1,634,832
1,634,832
1,634,837
1,634,832
1,634,832
1,634,830
1,634,430
1,634,810
1,634,832
1,634,830
1,634,830

H
=
&
@

Vil

$9,044,963
47,410, 13
45,075,294
44,140, 467
42,505,635
40,870,803
39,235,97)
37,601,134
35,966, 306
34,331,474
32,696, 642
31,061,810
29,426,978
27,792,146
26,187,314
24,522,482
22,887,650
21,252,817
19,617,985
17,983,153
16,348,321
14,713,489
12,078,657
11,443,825
9,808,953

£,174, 161

6,539,328

5,604, 494

3,069,664

1,634,83%

0

212

A bat o Deproeciat jon

147,134,890
148,769,720
150,404, 554
152,039, 386
153,674,218
155,309,050
156,943,882
158,578,715
160,213,547
161,8*18,379
163,483,211
165,118,043
166, 752,875
168,387,707
170,022,539
171,657,371
173,292,203
174,927,03()
176,561, 868
178, 196, 700
179,831,432
181,466, 364
183,101, 166
184,736,008
186, 370, 860
188,004, 692
189,640,524
]91,?75, 347
192,910, 144
1y, S4%,021
186,179,853

Yoo

4l T Date

9,808,993
11,443,829
13,078,647
14,713,489
16,348,37]
17,983,143
19,617,985

1,634,832

3,269,664

4,904, 496

6,539,328

8,174,161

9,808,993
11,443,825
13,078,657
14,713,489
16,348, 321
17,983,193
16,617, 95

1,634,837

3,269,664

1,903, 466

b, 534, 30y

8,174,101

9,806,953
11,443,825
13,078,647
14,713, qu%
1o, 348, 30
17,983,153
19,617,985



Table D-17

A. HEXANE

YEAR 1

COTTONSEED

SUNFLOWER

TOTAL YEAR 1

YEAR 2

CCTIONSEED

SUNFLOWER

TOTAL YEAR 2

YCAR 3

COTTONSEED

SUNTLOWER

TOTAL YEAR 3

YEAR &

COTTONSELD

SUNFLOMWER

TOTAL YEAR &

YEAR 5

COTIONSLED

SUNFLOWER

TOTAL YEAR 5

YEAR 6

COTTONSEED

SUNFLOWER

TOTAL YEAR 6

AUXILIARY INPUTS

COST PER TON Rs LOSSES / DAY (TONS) DAILY TONS (CAKE) DAYS Rs / DAY Rs / YEAR
25,000
0.469 187.50 210 11,719 2,460,938
0.450 180.00 60 11,250 675,000
--------------------------------------------------------------------------------- 3,135,938
26,250
195
0.500 200.00 220 13,125 2,887,500
0.488 195.00 70 12,797 895,781
--------------------------------------------------------------------------------- 3,783,281
27,563
0.563 225.00 220 15,504 3,410,859
0.525 210.00 80 14,470 1,157,625
--------------------------------------------------------------------------------- 4,568,484
28,941
0.594 237.50 220 17,183 3,780,369
0.563 225.00 90 16,279 1,465,119
--------------------------------------------------------------------------------- 5,245,488
30,388
0.594 237.50 220 18,043 3,969,388
0.600 240.00 100 18,233 1,823,259
--------------------------------------------------------------------------------- 5,792,647
30,388
0.59 237.50 210 18,043 3,788,961
0.675 270.00 120 20,512 2,461,400
--------------------------------------------------------------------------------- 6,250,761
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Table D-17

B. CAUSTIC SODA

YEAR 1

COTTON OIL

SUNFLOWER OIL

TOTAL YEAR 1

YEAR 2

COTTON OIL

SUNFLOWER OIL

TOTAL YEAR 2

YEAR 3

COTTON OIL

SUNFLOWER OIL

TOTAL YEAR 2

YEAR 4

COTTON OIL

SUNFLOWER OIL

TOTAL YEAR &

YEAR §

COTTON OIL

SUNFLOWER OIL

TOTAL YEAR S

YEAR 6

COTTON OIL

SUNFLOWER OIL

TOTAL YEAR 6

GM

COST PER TON Rs USE PER DAY (TONS) DAILY (TONS} DAYS Rs / DAY Rs / YEAR
9,000

0.330 75 210 2,970 623,700

0.515 117 60 4,633 277,992

------------------------------------------------------------------------------- 901,692
9,450

0.352 80 220 3,32 731,808

0.559 127 70 5,281 369,646

------------------------------------------------------------------------------- 1,101,454
9,923

0.396 90 220 3,929 864,448

0.603 137 80 5,981 478,503

------------------------------------------------------------------------------- 1,342,951
10,419

0.418 95 220 4,355 958,097

0.642 146 90 6,693 602,363

------------------------------------------------------------------------------- 1,560,460
10,940

0.418 95 220 4,573 1,006,002

0.686 156 100 7,509 750,891

------------------------------------------------------------------------------- 1,756,893
10,940

0.418 95 210 4,573 960,274

0.774 176 120 8,472 1,016,591

ettt eeeneeeeeteaeemteeanmeeeeemeeeeesmeeeeeeeesseeeeneeeeeeneeeens 1,976,865
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TABLE D-17

COST PER TON Rs INPUT / DAY (TONS)  DAILY (TONS) DAYS Rs / DAY Rs / YEAR
C. BLEACHING EARTH 7,166
YEAR 4 7,525 150.00 3.00 310 22,574 6,997,843
YEAR 5 7,901 170.00 3.40 320 26,863 8,596,060
YEAR 4 7,901 190.00 3.80 330 30,023 9,907,591
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TABLE D-17

D. PLASTIC (P.E.T)

YEAR 4

YEAR 5

YEAR 6

COST PER TON Rs INPUT / DAY (TONS)  DAILY BOTTLES TONS / DAY  DAYS  Rs / DAY Rs / YEAR
71,663
75,246 150.00 50,000 5.25 310 395,040 122,462,255
79,008 170.00 56,667 5.95 320 470,097 150,431,054
79,008 190.00 63,333 6.65 330 525,403 173,382,850
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TABLE D-17

COST / CUBIC METER Rs STEAM (TONS / DAY) GAS (CUBIC METER / DAY) DAYS Rs / DAY Rs / YEAR
E. NATURAL GAS (STEAM) 0.7060
YEAR 1
COTTON OIL 128 10,090 210 7,124 1,495,979
SUNFLOWER OIL 222 17,500 60 12,355 741,311
TOTAL YEAR 1 2,237,290
YEAR 2 0.7413
COTTON OIL 136 10,721 220 7,947 1,748,425
SUNFLOWER OIL 240 18,919 70 14,025 981,736
TOTAL YEAR 2 2,730,162
YEAR 3 0.7784
COTTON OIL 154 12,140 220 9,449 2,078,826
SUNFLOWER OIL 260 20,496 80 15,953 1,276,257
TOTAL YEAR 3 3,355,083
YEAR 4 0.8173
COTTON OIL 207 16,318 220 13,336 2,933,980
SUNFLOWER OIL 323 25,462 90 20,810 1,872,877
TOTAL YEAR 4 4,806,857
YEAR 5 0.8581
COTTON OIL 213 16,791 220 14,409 3,169,974
SUNFLOWER OIL 347 27,354 100 23,474 2,347,377
TOTAL YEAR S 5,517,351
YEAR 6 0.8581
COTTON OIL 219 17,264 210 14,815 3,111,121
SUNFLOWER OIL 391 30,823 120 26,450 3,174,033
TOTAL YEAR 6 6,285,153
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TABLE D-17

F. NATURAL GAS (ELECTRICITY)

YEAR 1

COTTON OIL
SUNFLOWER OIL

TOTAL YEAR 1

YEAR 2

COTTON OIL
SUNFLOWER OIL

TOTAL YEAR 2

YEAR 3

COTTON OIL
SUNFLOWER OIL

TOTAL YEAR 3
YEAR &4
COTTON OIL
SUNFLOWER OIL
FR COTTON
FR SUN
TOTAL YEAR 4
YEAR S
COTTON OIL
SUNFLOWER OIL
FR COTTON
FR SUN
TOTAL YEAR 5
YEAR 6
COTTON OIL
SUNFLOWER OIL
FR COTTON
FR SUN

TOTAL YEAR 6

218

COST Rs / KWH KWH / HR KWH / DAY Rs / DAY DAYS RS / YEAR
0.5700 —
2,397 57,528 32,791 210 6,886,102
1,968 47,232 26,922 60 1,615,334
270 8,501,436
0.5985
2,557 61,368 36,729 220 8,080,325
2,131 51, 144 30,610 70 2,142,678
-~ 10,223,002
0.6284
2,877 69,048 43,391 220 9,546,128
2,29 55,104 34,629 80 2,770,298
12,316,426
0.6598
3,307 79,368 52,371 220 11,521,549
2,902 69,648 45,957 90 4,136,127
230 5,520 3,642 220 801,317
37 888 586 90 52,735
— ——— ~ 16,511,729
0.6928
3,307 79,368 54,989 220 12,097,626
3,117 74,808 51,830 100 5,182,987
297 7,128 4,939 220 1,086,482
73 1,752 1,214 100 121,385
18,488,480
0.6928
3,307 79,368 54,989 210 11,547,734
3,509 84,216 58,348 120 7,001,771
363 8,712 6,036 210 1,267,562
77 1,848 1,280 120 153,644
19,970,711



TABLE D-18

STAFFING REQUIREMENTS

Managerial and Administrative Personnel

Number Base Year 1 Year 1 Number Base Year 2 Year 2 Number Base Year 3 Year 3

Designation Salary Cost/Month Annual Cost Salary Monthly Annual Salary Monthly Annuat

Chief Executive 1 100,000 100,000 1,200,000 1 105,000 105,000 1,260,000 1 110,256 110,250 1,323,000
Factory Manager 1 80,000 80,000 950, €00 1 84,000 84,000 1,008,000 1 88,200 88,200 1,058,400
General Manager Finance 1 80,000 80,000 960,000 1 84,000 €4,000 1,008,000 1 £8,200 88,200 1,058,400
Assistant Finance Manager 1 60,000 60,000 729,000 1 63,000 63,000 756,000 1 66,150 66,150 793,800
Personnel Manager i 60,000 60,000 720,000 1 63,000 63,000 756,000 1 66,150 66,150 753,800
Assistant Personnel Manager 1 40,000 40,000 480,000 1 42,000 42,000 504,00¢C 1 44,100 44,100 529,200
Purchase Officer 1 16,500 16,500 158,000 117,325 17,325 207,900 1 18,191 18,191 218,295
Account Officer 1 25,000 25,000 300,000 1 26,250 26,250 215,009 1 27,563 27,563 330,750
Administrative Manager 1 50,000 50,000 600, 000 1 52,500 52,500 630,000 1 55,125 55,125 661,500
Account Assistants 6 8,000 48,000 576,000 6 8,400 50,400 604,800 6 8,820 52,920 635,040
Store Assistents 5 5,000 25,000 300,000 5 5,250 26,250 315,000 5 5,513 27,563 330,750
Security Officer 1 15,000 15,000 180,000 1 15,750 15,750 189,000 1 16,538 16,538 198,450
Typists 4 6,000 24,000 288,000 4 6,3C0 25,200 302,400 4 6,615 26,460 317,520
Security Staff 25 3,000 75,000 900,000 25 3,150 78,750 945,000 25 3,308 82,688 992,250
Drivers 5 5,000 25,000 300,000 5 5,250 26,250 315,000 5 5,513 27,563 330,750
Cooks 2 3,000 6,000 72,000 2 3,150 6,300 75,600 2 3,308 6,615 79,380
Peons 10 2,000 20,000 240,000 10 2,100 21,000 252,000 10 2,205 22,050 264,600
Sweepers 2 2,000 4,000 48,000 2 2,100 4,200 50,400 2 2,205 4,410 52,920
Total Personnel 69 753,500 9,042,000 791,175 9,494,100 830,734 9,968,805
Fringe Benefit @ S0 % 376,750 4,521,000 395,588 4,747,050 415,367 4,984,403
Total 1,130,250 13,563,000 1,186,763 14,241,150 1,246,101 14,953,208
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TABLE D-18

Designation

Chief Executive

factory Manager

General Manager finance
Assistant Finance Manager
Personnel Manager
Assistant Personnel Manager
Purchase Officer

Account Officer
Administrative Manager
Account Assistants

Store Assistants
Security Officer

Typists

Security Staff

Drivers

Cooks

Peons

Sweepers

Total Personnel
fringe Benefit a 50 %

Total

Number

Nom\.nu;\_.mo-z_._._._._...._._.

-

Base
Salary

121,275
97,020
97,020
72,765
72,765
48,510
20,070
39,319
60,638

9,702
6,064
18,191
7,277
3,638
5,064
3,638
2,426
2,426

Year &4
Monthly

121,275
97,020
97,020
72,765
72,765
48,51C
20,010
30,319
60,638
58,212
30,319
18, 191
29,106
90,956
30,319

7,277
24,255

4,851

913,807
456,904
1,370,711

Year 4
Annual

1,455,300
1,164,240
7,164,240
873,180
873, 180
582,120
240,125
363,825
727.650
698,544
363,825
218,295
349,272
1,091,475
363,825
67,318
291,060
58,212

10,965, 686
5,482,843
16,448,528

Number

Base
Salary

133,403
106,722
106, 722
g0, 042
80,042
53,341
22,014
33,351
66, 701
10,672
6.670
20,010
8,004
4,002
6,670
4,002
2,668
2,668
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Year 5
Monthly

133,403
106, 722
106,722
80,042
£0,042
53361
22,011
33,351
6&. 701
64,033
33,351
20,010
32,017
100,052
33,351

g,004
26,681

5,336

1,005,188
502,594
1,507,782

Year S
Annual

1,600,830
1,280, 664
1,280, 664
960,498
950,498
640,332
264,137
400,208
800,415
768,398
400,268
200,125
334,199
1,200,623
400,208
96,050
320,166
64,033

12,062,254
6,031,127
18,093,381

Number

NOMNWVIWII 2 UVI0h o b 2 ca s s s

Base
Salary

146,743
117,394
117,394
88,046
88,045
58,697
24,213
36,686
73,371
11,739
7,337
22,011
B, 805
4,402
7,337
4,402
2,935
2,935

Year 6
Monthly

146,743
117,394
117,394
88,646
88,046
58,697
24,213
36,684
73.371
70,437
36,686
22,041
35,218
110,057
35,686
8,805
29,349
5,870

1,105,707
552,853
1,658,560

Year 6
Annual

1,760,913
1,408,730
1,408,730
1,056,548
1,056,548
704,365
290,551
440,228
880,457
845,238
440,228
264,137
422,619
1,320,685
440,228
105,655
352,183
70,437

13,268,479
6,634,240
19,902,719



TABLE D-18

Production and Technical Personnet

Numbcr Base Year 1 Year 1
Designation Salary Cost/Month Annual Cost
Production Manager 1 65,000 60,000 720,000
Chief Chemist 1 45,000 45,000 540,000
Technical Manager 1 36,000 16,000 432,000
Engineers 9 32,002 288,000 3,456,000
Mechanics 9 16.000 144,000 1,728,000
Eirectricians 6 16,900 %%,000 1,152,080
Chemists 3 16,000 48,320 575,000
Supervisors 24 12,000 288,000 3,456,000
Foreman 9 1¢,000 93,028 1,080,050
Operators 36 8,000 288,000 3,456,070
werkers 9 6,000 54,000 648,000
Helpers 69 2,000 135,000 1,656,000
Tctal Perscnnel 177 1,575,006 18,900,000
Differentiail for 7 Day Week @ 14% 220,500 2,646,000
Fringe Benefit @ 50 X 787,500 ¢,450,000
Tctal 2,583,000 3C,996,000

Number

-—
o (v ~n
d NOQRNO W00

Base
Salary

63,000
47,250
37,800
33,600
16,290
14,800
16,200
12,600
10,500

g,400

6,300

2,100
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Year 2
Monthly

63,000
47,250
37,800

302,460

151,200

102, 860
0,400

302,400
$4.500

222,400
56,700

144,990

1,653,750
231,525
826,875

2,712,150

Year 2
Annual

756,000
567,000
453,600

3,628,800

1,844,400

1,209,400
604,800

3,628,890

1,134,000

2,628,800
680,400

1,738,800

19,845,000
2,778,300
9,922,500

32,545,800

Number

n

(%2
VOIS N OO0 —

_,
3 3%

Base
Salary

66,150
49,613
39,690
35,280
17,640
17,640
17,640
13,23C
11,028

8,820

6,635

2,205

Year 3
Monthiy

66,150
49,613
39,690

317,520

158,765

105,840
52,920

317,520
99,225
17,520
55,535

152,145

1,735,438
243,101
868,219

Year 3
Annual

793,800
595, 350
476,280

3,810,240

1,995,120

1,270,080
635, 040

3,810,240

1,150, 700

3,815, 240
714,420

1,825,740

20,837,250
2,917,215
10,418,625

2,847,758 34,173,090



TABLE D-18

Number  Base Year 4 Year 4 Number Base Year S Year 5 Number  Base Year 6 Year 6
Designation Salary Monthly Annual Salary Monthly Annuat Salary Monthiy Annual
Production Manager 1 72,765 72,765 873,180 1 80,042 80,042 960,498 1 88,046 88,046 1,056,548
Chief Chemist 1 54,574 54,574 654,885 1 60,031 60,0631 720,374 1 66,034 66,034 792,411
Technical Manager 1 43,659 43,659 523,908 1 48,025 48,025 576,299 1 52,827 52,827 633,929
Engineers 9 38,808 347,272 4,191,264 9 42,689 384,199 4,610,390 9 46,958 422,619 5,071,429
Mechenics 9 19,404 174,636 2,095,632 9 21,344 192,100 2,305,195 9 23,479 211,310 2,535,715
Electricians 6 19,404 116,426 1,397,088 6 21,344 128,066 1,536,797 6 23,479 14G,873 1,690,476
Chemists 3 19,404 58,212 698,544 3 21,344 64,033 768,398 3 23,479 70,437 845,238
Supervisors 27 14,553 392,931 4,715,172 27 16,008 432,224 5,186,689 27 17,609 475,447 5,705,358
Foreman 12 12,128 145,530 5,746,360 12 13,340 160,083 1,920,996 12 14,674 176,091 2,113,096
Operators 51 9,702 494,802 5,937,624 51 10,67¢ 544,282 6,531,386 51 11,739 598,710 7,184,525
Workers 12 7,277 87,318 1,047,816 12 8,004 96,050 1,152,598 12 8,805 105,655 1,267,857
Lelpers 99 2,426 240,125 2,881,494 99 2,648 264,137 3,169,643 99 2,935 290,551 3,486,408
Total Personnel 231 2,230,247 26,762,967 231 2,453,272 29,439,264 231 2,698,599 32,383,190
Differential for 7 Day Week @ 312,235 3,746,815 343,458 4,121,497 377,806 4,533,647
Fringe Benefit @ 50 % 1,115,126 13,381,484 1,226,636 14,719,632 1,349,300 16,191,595
Total 3,657,605 43,891,266 4,023,266 48,280,392 4,625,703 53,108,432
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TABLE D-18

Marketing Personnel

Designation

Marketing Manager
Sales Manager, 0il
Sales Manager, Meal
Advertising Manager
Meal Nutritionist
Sales Officer, 0il
Sales Officer, Meal
Advertising Executive
Analyst / Programmer
Executive Secretary
Typist

Total Personnel
Fringe Benefit @ S0 %

Jotal

Number

Base
Salary

80,000
40,000
40,000
40,000
30,000
25,000
25,000
25,000
20,000
10,000

6,000

Year 1

Year 1

Cost/Menth  Annual Cost

80,000
40,000
40,000
40,000
30,000
50,000
50,000
25,000
20,000
10,000
18,000

403,000
201,500
604,500

960,000
480,000
480,000
480,000
360,000
600, 000
600, 000
300,000
240,000
120,000
216,000

4,836,000
2,418,000
7,254,000

Number

[V T VY PN Y N P QN

Base
Salary

84,000
42,000
42,000
42,000
31,500
26,250
26,250
26,250
21,000
10,500

6,300

223

Year 2
Monthly

84,000
42,000
42,000
42,000
31,500
52,500
52,500
26,250
21,000
10,500
18,900

423,150
211,575
634,725

Year 2
Annual

1,008,000
504,000
504,000
504,000
378,000
630,000
630,000
315,000
252,000
126,000
226,800

5,077,800
2,538,900
7,616,700

KNumber

2 AU S s s s

20

Base
Salary

e8, 200
44,100
44,100
44,100
33,075
27,563
27,563
27,563
22,050
11,025
6,615

Year 3
Monthly

88,200
44,100
44,100
44,100
33,075

110, 250
82,588
55,125
22,050
11,025
26,450

561,173
280,586

Year 3
Annual

1,058,400
529,200
529,200
529,200
396,900

1,323,000
992,250
661,500
264,600
132,300
317,520

6,734,070
3,367,035

841,759 10,101,105



TABLE D-18

Designation

Marketing Kanager
Sales Manager, Oil
Sales Manager, Meal
Advertising Manager
Meal Nutritionist
Sales Officer, 0it
Sales Officer, Meal
Advertising Executive
Analyst / Programmer
Executive Secretary
Typist

Total Personnel
fringe Benefit @ 50 X

Total

Number

u N HWON =t a3

Base
Salary

92,610
46,305
46,305
46,305
34,729
28,941
28,941
28,941
23,153
11,576

6,946

Year &4
Menthly

92,610
46,305
46,305
46,305
34,729
173, 644
86,822
86,822
23,153
11,576
27.783

676,053
338,027
1,014,080

Year 4
Annual

1,111,320
555 660
555, 660
555, 660
416,745

2,083,725

1,041,863

1,041,863
277.830
138,915
333,395

8,112,636
4,055,318
12,168,954

Mumber

S LN = o s 2

N
W

Base
Salary

97,241
48,620
48,620
48,620
36,465
30,388
30,388
30,388
24,310
12,155

7,293

224

Year 5
Monthly

97,241
48,620
48,620
48,620
36,465
182,326
91,163
91,163
24,310
12,155
29,172

709,856
354,928
1,064,783

Year 5
Annual

1,166,886
583,443
583,443
583,443
437,582

2,187,911

1,093,956

1,093,956
291,722
145,861
350, 066

8,518,268
4,259,134
12,777,402

Number

S WO 2 s

23

Base
Salary

102,103
51,051
51,051
51,051
38,288
31,907
31,907
31,907
25,526
121763

7.658

Year 6
Monthly

102, 103
51,051
51,051
51,051
38,288
191,442
95,721
95,721
25,526
12,763
30,631

745,348
372,674
1,118,023

Year 6
Annual

1,225,230
612,615
612,615
612,615
459,461

2,297,307

1,148,653

1,148,653
306,308
153,154
267,569

8,944,181
4,472,091
13,416,272



TABLE D-18
Procurement & Extension Personnel

Number Base Year 1 Year 1 Number Base Year 2 Year 2 Number Base Year 3

Year 3

Designation Salary Cost/Month Annual Cost Salary Monthty Annual Salary Monthly Annuat

Development Manager 1 40,000 40,000 480,000 1 42,000 42,000 504,000 1 46,100 44,100 529,200
Purchase Manager 1 20,000 20,000 240,000 1 21,000 21,000 252,000 1 22,050 22,050 264,600
Purchase Officer 2 16,500 33,000 396,000 2 17,325 34,650 415,800 2 18,191 36,383 436,590
Purchase Assistant 8 6,000 48,000 576,000 8 6,300 50,400 604,800 8 6,615 52,920 635,040
Agronomist / Extension Manager 1 20,000 20,000 240,000 1 21,000 21,000 252,000 1 22,050 22,050 264,600
Extension Agronomist 8 13,500 108,000 1,296,000 8 14,175 113,400 1,360,800 8 14,884 119,070 1,428,840
Extension Assistant 8 9,000 72,000 864,000 8 9,450 75,600 907,200 8 9,923 79,380 952,560
Store Manager 1 36,000 36,000 432,000 1 37,800 37,800 453,600 1 39,690 39,690 476,280
Seedhouse Supervisors 7 12,000 84,000 1,008,000 7 12,600 88,200 1,058,400 7 12,230 92,610 1,111,320
Seedhouse Operators 6 8,000 48,000 £76,000 6 8,400 5C, 400 604,800 5 8,820 52,929 635,540
Seedhouse Helpers 12 2,000 24,000 288,000 12 2,100 25,200 302,400 12 2,205 26,460 317,520
Seednandling Supervisors 2 12,000 24,000 288,000 2 12,600 25,200 302,400 2 13,230 26,460 317,520
Seedhandling Assistants 2 8,000 16,000 192,000 2 8,400 16,800 201,600 2 8,820 17,640 211,680
Bookeeper 4 9,000 36,000 432,000 4 9,450 37,8090 453,600 4 9,923 39,690 476,280
Operator 8 6,000 48,000 576,000 8 6,300 50,400 604,800 g 6,615 52,520 635,040
Mechanic 4 6,000 24,000 288,000 4 5,300 25,200 302,400 4 6,615 26,460 317,520
Security Staff 6 3,000 18,000 216,000 6 3,150 18,900 226,800 6 3,308 19,845 238,140
Drivers 6 5,000 30,000 360,000 6 5,250 31,500 378,000 6 5,513 33,075 395,900
Tractor Operators 4 6,000 24,000 288,000 4 6,300 25,200 302,400 4 6,615 26,460 317,520
Total 91 753,000 9,036,000 91 79C,650 9,487,800 91 830,183 9,962,190
fFringe Benefits @ 50% 376,500 4,518,000 395,325 4,743,900 415,091 4,981,095
Total Personnet 1,129,500 13,554,000 1,185,675 14,234,700 1,245,276 14,943,285
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TABLE D-18

Nunber  Base Year 4 Year 4 Number Base Year 5 Year S Number Base Year 6 Year 6

Designation Salary Monthly Annual Salary Monthly Annual Salary Monthly Annual

Development Manager 1 48,510 48,510 582,120 1 53,361 53,361 640,332 1 58,697 58,697 704,365
Purchase Manager 1 24,255 24,255 291,060 1 26,681 26,681 320,166 1 29,349 29,349 352,183
Purchase Céficer 2 20,010 40,021 480,249 2 22,011 44,023 528,274 2 24,213 45,425 581,101
DL-thase Assistant 8 7,277 58,212 698,544 8 8,004 64,033 768,398 8 8,805 70,437 845,238
Agronomist / Extension Manager 1 24,255 24,255 291,060 1 26,681 26,681 320,166 1 29,349 29,347 352,183
Extension Agronomist 8 16,372 130,977 1,571,724 8 18,009 144,075 1,728,896 8 19,810 158,482 1,901,786
Extension Assistant 8 10,915 £7,318 1,047,816 8 12,006 96,050 1,152,598 8 13,207 15,655 1,267,857
Store Manager 1 43,659 43,659 523,908 1 48,025 48,025 576,299 1 52,827 52,827 633,529
Seedhouse Supervisors 10 14,553 145,530 1,746,360 10 16,008 163,083 1,929,996 i0 17,609 176,091 2,113,095
Seedhouse Operators 9 9,702 87,318 1,047,816 9 10,672 96,050 1,152,598 S 11,739 105,655 1,267,857
Seedhouse Helpers 18 2,426 43,659 523,908 18 2,668 48,025 576,299 18 2,535 52,827 633,929
Seedhandling Supervisors 2 14,553 29,106 349,272 2 16,002 32,047 384,199 2 17,609 35,218 422,649
Seedhandling Assistants 2 9,702 16,404 232,848 2 10,672 21,344 256,133 2 11,739 23,479 281,746
Bookeeper 4 10,915 43,659 523,908 4 12,006 48,025 576,299 4 13,207 52,827 633,929
Operator g 7,277 58,212 698,544 8 8,004 64,033 768,398 g g,805 70,437 845,228
Mechanic 4 7,277 29,106 349,272 4 8,004 32,017 384,199 4 g,805 35,218 422,619
Security Staff 6 3,638 21,830 261,954 6 4,002 24,012 288,149 6 4,402 26,4614 216,964
Orivers 6 6,064 36,383 43£,5%0 6 6,670 40,021 480,249 <] 7,337 44,023 528,274
Tractor Operators 4 7,277 29,106 349,272 4 8,004 32,017 384,195 4 8,805 35,218 422,619
Total 103 1,000,519 12,006,225 103 1,100,571 13,204,848 103 1,210,628 14,527,532
Fringe Benefits & 5C% 506,259 6,003,133 550,285 6,603,424 605,314 7,263,766
Total Personnel 1,506,778 18,009,338 1,650,855 19,816,271 1,815,542 21,791,298
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TABLE D-18

Number Base (DAY) Year 1 Year 1
Salary DAYS Annual Cost
Casual Labor 58 80 200 928,000
Fringe @ 15% 12 139,200
Total Casuasl Labor 1,067,200
TOTAL PROCUREMENT & EXTENSION PERSONNEL 14,621,200
TOTAL PERSONNEL 79,988,200

Number Base

Year 2 Year 2 Number  Base

Salary DAYS Annual Salary

58

227

84 200 974,400 58 88
13 146,160 13
1,120,560
15,352,260

83,987,610

Year 3 Year 3
DAYS Annual

200 1,023,120
153,468
1,176,588
16,119,873

90,290,561



TABLE D-18

Casual Labor
Fringe 3 15%

Total Casual Labor

TOTAL PROCUREMENT & EXTENSION

TOTAL PERSONNEL

Number Base

Salary

58 97
15

Year 4
DAYS

Year 4
Annual

200 1,125,432

168,815
1,294,247
19,303,584

109,821,670

Number Base

Salary

58 107
16

Year
DAYS

5

200

Year S
Annual

1,237,975
185,696
1,423,671
21,233,543

120, 195,389

Number

58

Base
Salary

17
18

Year 6

DAYS

200

Year 6
Annual

1,361,773
204,266
1,566,039
23,357,337

131,576,058

228



SUMMARY

Hanagerial ang Administrative Personnel
Marketing Personnel

Production and Technical Personnet.
Procurement g Extension Personne{

Total Personnel

Year Year ¢ Year 3 Year 4 Year 5 Year ¢
13,563,000 14,241,150 14,953,208 16,448,528 18,093,381 19,902,719
16.96% 16.96 16.56% 14.98% 15.05% 15.13%
7,254,000 7,616,700 10,101,105 12,168,951. 12,777,402 13,416,272
9.07% 9.07% 11.19 11.08% 10.63% 10.20%
30,996,000 32,545,800 34,173,'090 43,891,266 48,280,392 53,708,432
38.75% 38.75% 37.85% 39.97% 4G.17% 40.36%
28,175,200 29,583,960 31,063,158 37,312,922 41,044,214 45,148,635
35.22% 35.22% 34.40% 33.98% 34,15y 34.31%
79,988,200 83,987,510 90,290,551 109,821,670 120,195,389 131,576.058
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ANNEXES

TO
SECTION "A"
OILSEED PRODUCTION AND PROCUREMENT UNIT
FOR

A VERTICALLY INTEGRATED
SOLVENT EXTRACTION PLANT
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ANNEX A-1

UTILIZATION, CLASSIFICATION & DISTRIBUTION OF LAND IN PAKISTAN

TABLE I - UTILIZATION OF LAND

(Source: Economic survey 1989-90, Ministry of Finance)

Total cultivable land reported......c.eeceeuvens 31.25 million ha
out of this, cultivable waste......cceeeeenens 10.33 million ha
Current falloW....eeeeertoeceoessonssoscsecssses 4.86 million ha
net area SOWN....veeoseeecesss Ceteet e 16.06 million ha

Comment: At any given time no more than 51% of total cultivable
land is cultivated. This indicates non-availability of water and
or finances for development of land and other facilities.

TABLE II - CLASSIFICATION OF LAND

(Source National Commission on Agriculture,
and Pakistan Statistical Year Book 1989)

a) Classification according to sources of water is as follows:

Land irrigated by canals......c.coevceueecesnn 12.18 million ha
Land irrigated by other means............... 4.35 million ha
Other Rain fed land.....cceeeeveecceacsons .. 4.44 million ha

b) Classification according to responsiveness to inputs of
water, fertilizer and seed is as follows:

Land classed as very good or good i.e.

class 1 and 2, in canal command area........10.00 million ha
Land classed as water-logged or saline,

in and outside canal commanded area......... 6.31 million ha
Unclassified land.....cceieeeeeosessonososses 2.18 million ha

comment: About 50% of the cultivated land has to be upgraded
through biological, chemical, and physical (leveling of land, or
lowering of water table) means to make it fully productive.
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TABLE IIX - DISTRIBUTION OF LAND

(Source: Pakistan Census of Agriculture, 1980)

Size of the farm Number of such farms Total area
of the farms

— - - G " o - - A—D D SRS VAN m . - St S T — S i o TP . At Pt - G G SEF 4me WS SN WD s S e S A S = = e T — - — W - e

Less than 1 acre........ceveenen 1,84,067 ... ccceieniencesn 89,409
1 acre to less than 2.5......... 5,17,358 ...ttt 8,26,493
2.5 acres to less than 5........ 6,85,026. 0000 cetieccns 24,03,833
5 acres to less than 7.5........ 6,84,585. . .00t 40,19,569
7.5 acres to less than 12.5..... 9,19,353. .0ttt 88,35,662
12.5 acres to less than 25...... 7,05,173 ... c0ceeeanns 1,16,16,800
25 acres to less than 50........ 2,63,699......00... ....83,86,440
50 acres to less than 150......... 96,141 ... .00 it eennn 69,12,756
150 acres and above......coctveen 14,027 . .0 i i eanenns 40,03,711
Comment: Contrary to the general impression, big farms of 150

acres or more constitute no more than 9% of the total farm area.
Small farms, i.e. farms of less than 1 acre to less than 25

acres, constitute 60% of the farm area, and their owners constitute
90% of the land owning class. Thus, 60% of the area is likely to
be investment starved and, hence, not amenable to scientific and
modern farming. Move division of land, since 1980, due to
inheritance, must have made the situation even worse. .
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Pays Big Dividends

@ Removes Dockage and FM. ® Reduces Dust Hazard and Improves Working

o Reduces Insect Infestation Conditions

A
e Improves Drier and Aeration Efficiencies /T Chr




HAT THE POBRTRBELE ASPIRATOR C
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Phe unit s mounteo on 4 standard road "
worthy tailer <o it can he moved short or ,
long distances with case. Move it and set
up over the geain dump pit, plug itin and ¥
vouare readvito dean grain, Move it 1o other
locations or use it for custom cleaning on i
location, .‘

Why not iniprove the condition of your ;;
srain. raise the test weight and sell the

dockage? No need 1o pay the freight on
dockage and then have to take 4 discount on
it Because the unitis portable and quick to
et up, it can be atilized when work loads
permit. — during winter months and off

SCASON HMEs,. 3
Kice has over 40 years of experience in the
design and fabrication of grain handling
cquipment. The sortable aspirator can do §
many jobs including:
K]

® thminate dockage discounts Reduce drying costs significantly

Recover valuable feed product Improve customer relations 3
Remove hazardous fines from grain Improve storage of grains e

18t Yoy

Reduce shipping costs Remove excess moisture

[ ]
L [ ]
3 [ ]
® Remove infestation and fragmenls ® Increase storage capacity
° °
® Improve grain quality ® Reduce insurance premiums
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IRY OUT A KICE ASPIRATOR and you'll be pleased with the results. Kice Metal Products wants you to have
the opportunity 1o have a uniton a trial basis for on-site usage. Rent a Kice aspirator/call o write Kice Metal
Products tor all the details.
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3 : with 75 HP motos a

% ! . i o P
*E' P 12 BUr HIR PRV Y] Mounted on e with Seavy cdoty andes sprmas bres hghts & ':‘.
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g T5HP motor 3
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STUDY & TEST REPORTS

KANSAS WHEAT COMMISSION STUDY
REPORTS THE RESULTS AND VALUE OF
TYPICAL ASPIRATOR INSTALLATION:

A wrody on the ccononmie ampaa ol deamng wheat and
Soprene g dean productiiom the country elevator by the Kansas
Wheat Commnaun compared actual shipments of wheat as
aecened o screen deaned wheat and asprated wheat

Vonmputer programwas prepared from the testresults, where
canahles Can [u' changed (e treight rates, dockage values,
et Actual cconomie benehit can now he determined foceach
vhnatarn regardless of locanon

The condlusion of the tests proved:

e i eoeconomically advantageous to remove dochkage 1o fess

fogr gt the country elevator level wath a mulu-asprator.

e Dracbave removal mcreased pross proceeds by lowenng

gt diecannte and by provading g marketable produce -
dt)(Ldg('.

o Lo tathier vou shepoand the lugher the dockage/foregn

naatesal Tevels are, the more important it s to aspirate

o Lgaportation cosls wore reduced

o he mul-aspatan s more elficient and more e ononucal

tor use 0 docbage ehimination than a screeaer

MONEY SAVING RESULTS WITH TYPRICAL
ASPIRATOR INSTALLATION:

500,000 bushels of wheat with hall percent dockages By
e ot ane halt percent dockage s 005 to 010 or up to
‘l"'ll"l"')l I

Using anaverage huure of 007549 dockage, the 500.000 bushels

i eld 3750 bushels of dockage aftec aspiration (500,000
CoauTh 50 hushiels or 225,000 pounds That's 1125 tons

it the dockage is sold at S60 per ton, there s a savings of
Lo vt rge g product that was previously given away!

Add 1o that the savings i shipping costs {25 cents per bushel
S o tor g total savings of $7,687.00

Summary of Savings with Aspiration —

» Recenedlor dockage . $6.750.00

o Savingy o shipping costs o c oo 937.00

o THE TOTAL, without assuming any

viade anprovements or test
wernht premums s
ADDED BINEENS —
e improved qualite of dean grain
¢ Laplosne liney removal
e Improved acration elliviency

WHEAT LIF1!MC 1 !'SED AS FEED:

v necent prdot test usog wheat dockage hftings i canle
crone o rabians mdicate e asproated hfungs taveraging about
Svoeonds per bhusheh ere worth $75 to $80 per ton Va}fuc wWas
Cedcolared by ceplacime onlo and soybean nwa{wilh [ungs. Dah
e B ureater Average gan was 15 50 pounds greater and

coreve teed ntabe was 10010 hugher on pens of steer canle

S U o Tesd

“Natritional value of the liftings was better than expected. and
calves that received the test ration grew significantly (p'0.01)
taster. The ration that conlained the ?illiugs was very palatable
aad feed intake was 10 percent greater.”

1o peomtabiday of dleaning wheat may depend on the value
St matenal remaoved and an available marker This test
volioatos aven large market in the wheat LIOWINE A1CAas

.$7.687.00

o Infestction reduction
¢ lmproved drying

PA.2 2-88
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KICE MULTI-ASPIRATOR permanently installed unie handlee
Lirger volomes and has preater capacities than the portable
aspriator The fixed mult-gspirator separates dust and dochage
(rom pran as itis gravity-fed through the multi-aspirator The
cyclone recycles clean air back to the aspirator by way of thed
fan

KICE MINI-ASPIRATOR is for ta-t accurate and simple tesuny
of dockage Now elevatars can test all inconming grain, e.en
duning harvest rush. as part o the morsture and test werehi
operaton. The min-aspuatorn provides reliable and repeatshie
rosulte This small unit uses onlo a W foorarea

KICE INDUSTRIES, INC.

2040 South Mead Ave., P.O. Box 11388, Wichila, Kansas 67202-0388 USA
316/267-4281 & Telex: 3740738 @ FAX: 316/267-5931

1988, Kice Industries, Inc
Litho in US A,

e
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Capacity
Housing
Chain Travel (ft/min)
Paddles
Conveyor Chain

................
----------------
------
-----------------

Portables - Lengths

UL NF A 0 5 Ay A me
] ™ - , x\\ ".
Specifications I At
S \" E ) // .
PALE - W
" T (et mve
: e
\6 ,{,3-/ Feot B
2,000 BPH 4,000 BPH,
16 Ga. Galv. 14 Ga. Galv.
300 300
" UHMW 3" UHMW
CA 550 CA 550
CA 557 CA 557
CA 551 X (O%p%(o'/
51/, 61,65 51’61, 65
Electric Electric

Portable Drive Options

AT A R R T

HUTCHINSON DIVISION
LEAR SIEGLER, INC.
Box 33/ 514 Wesl Crawiord 1 Clay Center, Kansas 67432
TWX 910 742 6411 1 (913) 632-2161

Form 101858 Printed n US A.

PTO (Right or Left) PTO (Right or Left)

Distributed By:
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A turnkey grain handling system
you can design yourself ...
interchangeable components make it easy.

/ H utchinson /

Standard Drive Over Top Drive

Sprocket Corner Inlet Hopper Corner

=

2

90° Discharge Rack & Pinion Tube Sections
Spout control (mounting accessories available)

2' Inlet Center Intermediate
Hopper Bin Well Bin Well
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The revolutionary
Huichmson Grain Pump. lets
you move grain gently and
qQuickty anc with less
horsepowe! 1han you'd ever
expect.

AounZ, plasic paodies
spaced everv 137 taxe the
place ¢l rasionad' auger
Igning ang grevie &
cenile, SO crain tiow
w.ithia gavaned tubing.
The pagdies are
rotched 1o go
around
cive

eorockeis
anc tha! aliows

gramn 10 be moved
around cornerst

Possiilies are almost
wnlsmited. Gran Pumps can

be used m exsimg grain
handling systems where
txed baxs and puls and
other lachies restnct the
aoplzations of mast
slancarc’” conventional
cran moving equpment Ot
they can be instalied it now
Srslems aliowang 1o1ad
Lexidiity and expanson
capatxitrs,

*acsed op Grain Pumps
are pooutar berause cf the
sumphcity they clter. One
Ut ISASS anS unloass a
serres of ins, or a flat
siorage taclity with ease.
Low inciaiaton ivne and
expence. Minimal service
tequitements 1’ another
wannier from Hulchinson

* Closed Loops

flat storage structure

- —

N

N

Instaliation o!f !90p system inlo a new

instaliation ol
svstem with
existing bins.

Qa{(,

1
|
|
|
|
!
!

 Portables
» Verticals
» Stationary Conveyors

e Unlimited Possibilities

Patents Fending

Stat.onary ang verlicat grain pumps used in
conjunclion with exsting bing

1]

Ponable grain pump conveyors available

i lengths up 1c €5 feet — angles :
up 1o 45°.

=4 o X nxx
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Thermo-Flex, Inc.

1700 East Iron / PO. Box 1184 / Salina, Kansas 67402-1184
{(913) 827-7201 / FAX 913-827-9337

PROPOSAL
AIR SUPPORTED STRUCTURE
GRAIN STORAGE

RONCO/ACSCA PROJECT
House 56
Street 88, Sector G-6/3
Islamabad, Pakistan

Attention: Mr. Asad Khan

May 9, 1991

Series No. 01090591AB

2l



Thermo-Flex, Inc.

17OOFostMon/FKD.Box1184/Sohno,Konsosb7402418a
(913) 827-7201 /1 TAX 913 827-9337

Ronco/ACSCA Project Series 01090591AB

House 56
Street 88, Sector G-6/3
Islamabad, Pakistan

PROPOSAL
AIR SUPPORTED STRUCTURE SYSTEM - GRAIN STORAGE.
Air supported structures inherently provide unobstructed,
clear span space of circular segment cross section.

Size: A B

Width 55 dia 70 dia.
Center height 18.3 f¢t. 23.3 ft.
Floor area 2,375 sq. ft. 3,848 sq. ft.

Membranes System:
Thermo-Flex, Inc., "Cloud 9" air supported structures are

patterned for optimum utilization of the structural fabric
properties, avoidance of stress concentration,  and with
compensation for fabric stretch.

Structural Coated Fabric: : L

The coated fabric is manufactured in accordance with stringent
specifications for strength, long life, weatherability and
appearance. The material is certified National Fire
Protection Association Code ‘No. 701. The fabric
specifications are attached. :

Weight per square yard 24 ounce

Color White

Top Coating:

Poly vinyl TS-103

Thermo-Flex, Inc., uses the TS-103 hard vinyl top coat, which
is applied to matte grain fabrics, to minimize plasticizer
migration and soiling. It also provides easier cleanability
than fabrics without a top coat.

Construction Technique:

All structural lap joints and seams are heat sealed and
subject to 100 percent quality inspection. All joints are
equal to or stronger than the coated fabric itself, as
verified by testing of joint specimens. Heat sealed seams
maintain their strength for the life of the fabric, eliminate
exposed fiber ultra violet degradation, and cannot leak air or
water.

Ve

/



Thermo-Flex, Inc.

1700 East ron 7 PO, Box 1184 ! Salina, Kansas 67402-1484
(913) 827-7201 1 I AX 913-827-9337

Ronco/ACSCA Project Series 01090591AB
Page 2

Sectionalizing:
In order to facilitate ease of handling during erection or
dismantling, the structure will be sectionalized in one (1)

section.

Anchorage System:
Catenary Seal Skirt/Earth Anchors.

This unique Thermo-Flex, Inc., system uses a single point
attachment every five feet to eight feet around the perimeter
of the building. This system is best suited for installations
on parking lots, fields, or construction Sites.

Mechanical Systems:
Thermo-Flex, Inc., constantly strivcs to provide the highest
quality mechanical equipment in the industry. Whether it be
our dependable, high quality, long service life, inflation
blowers or our exclusive solenoid operated snow removal valve
system, meticulous detail is most important to provide high
quality standards.

Inflation System: _
This structure will be equipped with two (2) electrically

- operated blowers and automatic controls. Each blower is
capable of delivering sufficient CFM of air at 1 -inch water
static pressure. Normal operation is on one blower and the
second blower is kept in standby. If a mechanical or
electrical failure should occur in the primary unit, or if
there is a loss of pressure for any reason, the second unit is
automatically activated to supply supplementary inflation air.
The second blower will continue to run until normal pressure
returns and it will then automatically shut off.

The blowers are non-overloading centrifugal type with backward
inclined impeller blades and are equipped with properly sized
motors with the proper voltage.

Horsepower 2
Voltage 230
Phase 1

Auxiliary Power System:

The structure will be equipped with one (1) emergency gas
powered, belt driven blower. The system is complete with
transfer switch panel, battery, trickle charger, and manual

12



Thermo-Flex, Inc,

1700Ecmthon/l¥D.Box1184/Soﬁno,Konsosé74024184
(913) 827-7201 / FAX 913-827-9337

Ronco/ACSCA Project Series-01090591aR.
Page 3

exerciser. It provides power for one (1) blower;in,the event
of a commercial power line failure. This system’is enclosed

for weather protection.
Fuel: Gasoline

Personnel Airlock:
One (1) personnel airlock is provided as snown:on:iBulletin

#108 attached.

Vehicle Airlock with Fabric Pull Up Doors:
One (1) 10 ft. x 10 ft. x 25 ft. size vehicle airlock pull up
doors is provided, located on one end of the .building.

1/10th CFM per Bushel Aeration:

Aeration in excess of 1/10th CFM per busnel:can be-
accomplished by switching the back up inflation fan to the
manual position.

Twelve inch-perforated P.y.c. aeration linesiare required’ for
proper_aeration of the grain: . .(A.- 4 lines;,$20:.ft..lona). -(B-
-. 4 lines, 30 ft. long). :

Grain Loading/Unloading: (a), (B).

A Hutchinson portable grain pump is requiredf@ﬁSpeciﬁica@ions
are: 8 inch diameter capacity, 65 ft. length7¥151hp ‘electric
motor. This system is designed to load the. structure from -
outside and fill through.the top center of the: structure.
When it is time to unload the structure, :the tail: assembly
fits into a fabric boot on the side of the structure and-
unloads into trucks outside of the building. "A small front
end loader wili be required to move the grain to the grain

pump on the edge of the structure.

Repair Kit:

One (1) repair kit included, one (1) portable fabric welder
with roller, structural coated fabric and adhesive are
included.

Price:
Total systems as described: A - $53,793.00; B - $59,860.00

fob Salina, Kansas

Terms: Irrevocable Letter of Credit through Bank IV,
Wichita, Kansas
30 percent with order.
60 percent on completion of production.
10 percent upon presentation of valid shippi-
documents, U.S. portside.


http:59,860.00
http:53,793.00

Thermo-Flex, Inc.

1700 East Iron / PO, Box 1184 / Salina, Kansas 67402-1184
(913) 827-7201 ] FAX 913-827-9337

Ronco/ACSCA Project Series 01090591AB
Page 4

)

This proposal does not include any federal, state or local
taxes and is firm for a period of thirty (30) days, after
which it is subject to change.

Field Consultant:
The services of a field consultant are available at a daily

rate of US $300.00 plus travel and expenses.

Warranty:
Our standard warranty is for one (1) year on the material and

workmanship on a structure manufactured from vinyl coated
polyester material. Refer to the enclosed warranty for terms

and conditions.

(VARN



Thermo-Flex, Inc.

1700 East kon / PO, Box 1184 / Salina, Kansas 67402-1184
(P13) 827-7204 1 FAX 913-827-9337

PROPOSAL
AIR SUPPORTED STRUCTURE
GRAIN STORAGE ENCLOSURE

RONCG/ACSCA PROJECT
House .56, Strecet 88
. Sector G-6/13
Islamabad, Pakistan

Attention: Mr. Asad Khan

April 30, 19__

Series No. 01043091
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Thermo-Flex, Inc.

1700 Fast ron 1 PO Hux1184/fkﬁun),Hlnm1367A0?41HJ
{(PA13) 8277201 1 FAX Q13-897.033 ;)

Ronco/ACSCA Project Series No. 01043091
House 56, Strcet 88

Sector G-6/3

Islamabad, Pakistan

PROPOSAL

AIR SUPPORTED STRUCTURE SYSTEM - GRAIN STORAGE.
Air supported structures inherently provide unobstructed,
clear span space of circular segment cross section.

Size:

Width 250 ft. diamecter
Center height 62 ft. 6 1in.
Floor area 49,087 sq. ft.

Membranes System:
Thermo-Flex, Inc., "Cloud 9" air supported structures are

patterned for optimum utilization of the structural fabric
Properties, avoidance of stress concentration, and with
compensation for fabric stretch.

Structural Coated Fabric:

The coated fabric is manufactured in accordance with stringent
specifications for strength, long life, weatherability and
appearance. The material is certified National Fire
Protection Association Code No. 701. The fabric
specifications are attached.

Weight per square yard 24 ounce

Color White

Top Coating:

Poly Vinyl TS-103

Thermo-Flex, Inc., uses the TS~103 hard vinyl top coat, which
is applied to matte grain fabrics, to minimize plasticizer
migration and soiling. It also provides easier cleanability
than fabrics without a top coat.

Construction Technique: .
All structural lap joints and seams are heat sealed and
subject to 100 percent quality inspection. All joints are
equal to or stronger than the coated fabric itself, as
verified by testing of joint specimens. Heat sealed seams
maintain their Strength for the life of the fabric, eliminate
exposed fiber ultra violet degradation, and cannot leak air or

water,



Thermo-Flex, Inc.

1700 Last kon 7 PO, Box 1484/ Salina, Kansas 674021184
(P13) 8277201 1 FAX 913 827-933/

Ronco/ACSCA Project Series No. 01043091
Page 2

Stress Relief:

High strength steel cables will be attached to the main
structural envelope in the radial direction. This proven
Stress relief design is utilized for relieving tension in
the fabric, which curtails pPropagation of tears.

Sectionalizing:
In order to facilitate ease of handling during erection or
dismantling, the structure will ke sectionalized in five (5)

sections.

Anchorage System:
Clamp Channel Anchorage Seal.

This unique Thermo-Flex, Inc., system clamps the rope beaded
seal skirt under one leg of a properly sized ¢ channel
continuously around the perimeter of the building. This
system is best suited for installations enclosing existing
facilities or mounted on walls. It greatly reduces air
leakage, has a clean appearance and simplifies installation of

the membrane.

Mechanical Systems:
Thermo-Flex, Inc., constantly strives to provide the highest

quality mechanical equipment in the industry. Whether it be
our dependable, high quality, long service life, inflation
blowers or our exclusive sclenoid operated snow removal valve
system, meticulous detail is most important to provide high
quality standards.

Data Logger:
A data logger is included to record wind velocity and pressure

in the structure. This provides the building operator
documentation so he may be assured his structure is operating

properly.

Inflation System:
Hls.structure will be equipped;with stwo, 1;%&;:%% Fdcaldye
ObEEatedsBToHe TS ind EUComAtIC COnE rodsi  EanT b boar
‘apable df“déliverihg’SfoiéieﬁE#CFﬁg%?gair at 1 inch water
Static pressure. ghotmalyoperationsd s onsoESIRWaY: and the
Ssecond blower is Képt in stamdby. TIF 5 mechanical or
electrical failure should occur in the primary unit, or if
there is a loss of precsure for any reason, the second unit is
automatically activated to supply supplementary inflation air.
The second blower will continue to run until normal pressure

returns and it will then automatically shut off.

)



Thermo-Flex, Inc.

1700 Last ron /2O Box 1184 ! Sahng, Kanses 67402-1184
(P13) 827-7201 1 EAX ©13-827-9337

Ronco/ACSCA Project Series No. 01043091
Page 3

The blowers arc non-overloading centrifugal type with backward
inclined impeller blades and are equipped with properly sized
motors with the propegsyqlpqggﬂa

HOLS PRI RE 1 1L e
Voltage 480
Phase 3

Auxiliary Power System:

The structure will be cquipped with one (1) emergency-power
generacor set. The system is complete with transfer switch
panel, bhattery, trickle charger, and manual exerciser. It
provides power for two (2) blowers in the event of a
commercial power line failure. This system is enclosed for
weather protection.

Voltage 480
Fuel Propane or Natural Gas (Customer choice)

Personnel Airlock:
One (1) personnel airlock is provided as shown on Bulletin

#108 attached.

Vehicle Pull Up door:
One (1) 12 ft. » 10 ft. size vehicle pull up door is provided,

located on one end of the building.

Repair Kit:
One (1) repair kit included, one (1) portable fabric welder
with roller, structural coated fabric and adhesive are

included.

Price:
Total systems as described: $201,000.00 fob Salina, Kansas
Irrevocable letter of credit through Bank IV Wichita.

Terms: 30 percent with order.
70 percent upon presentation of valid shipping
documents port side U.S.

This proposal does not include any federal, state or local
taxes and is firm for a period of thirty (30) days, after
which it is subject to change.

Field Consultant:
The services of a field consultant are available at a dally

rate of US $300.00 plus travel and expenses.,
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Warranty:

Our standard warranty is for one (1) year on the material and
workmanship on a structure manufactured from vinyl coated
polyester material. Refer to the enclosed warranty for terms

and conditions.

OPTION §#1:* .
1/20th Aeration System

Two (2) 48-inch 24,000 CFM axial aeration blowers will be
provided to accommodate 1/20th CFM per bushel up to a maximum
of 1,200,000 bushels.

Package price: $10,272.00.

Customer Signature

OPTION §2:

1/10th Aeration
Five (5) additional 48-inch 24,000 CFM axial aeration blowers

will be provided to accommodate 1/10th CFM per bushel up to a
maximum of 1,200,000 bushels.

Package price: $25,680.00.

Customer Signature

OPTION 43
1/10th Aeration
Eight (8) additional 48-inch 24,000 CFM axial aeration blowers

will be provided to accommodate 1/10th CFM per bushel up to a
maximum of 2,000,000 bushels.

Package price: $41,088.00

Customer Signature

OPTION #4:

Snow Melt Furnace
One (1) 1.75 million BTU output indirect fired recirculating

Propane furnace with return and discharge duct work included.
System price: $16,359.00
Customer Signature

OPTION §5:

Snow Melt Furnace
One (1) three (3) million BTU Sutput indirect fired
recirculating propane furnace with return and discharge duct
work included.

System price: $22,284.90

Customer Signature
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OPTION #6:
Thirty (30) ft. fabric covered vehicle entryway

One (1) thirty (30) ft. long fabric cover designed to attach
on top of an eight (8) ft. wall entrance with an inner fabric
pull door. This feature allows the customer to have a vehicle
airlocck with easy open access to the inside of the structure
for a fraction of the investment of a conventional standard
airlock.

System price: $7,238.50

Customer Signature

OPTION #7:
Oversized door
One (1) oversized (14 ft. x 14 ft.) vehicle fabric pull up
door in lieu of the 10 ft. x 12 ft. vehicle entry door.
System price: $2,300.00

Customer Signature

OPTION #8:
Power aeration louvers

Twenty-four (24) powered aeration louvers to attach around the
perimeter on the fabric envelope and one (1) to seal the grain
tunnel. (Wiring and switching not provided by Thermo-Flex,
Inc.).

System price: $7,780.00

Customer Signature

OPTION 9:x
Powered roof vent
One (1) powered 110V roof vent pre-wired to fabric envelope
(electrical hook up and power supply at ground level by
others).

System price: $750.00

Customer Signature

OPTION §#10:%
Conveyor attachment system

Nine (9) cable attachment points to attach the grain conveyor
to the air structure envelope. Conveyor base stand, conveyor,
and erection into place to be provided by others.

Thermo-Flex, Inc., field consultant will be available for
technical assistance.

System price: $1,800.00

Customer Signature
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*OPTION #11:
Grain Loading Equipment

One Model 50 Mass-Ter Mover incline unit 140 long, 5,000 BPH,
CA551X chain. One inlet, one outlet, 30-HP bottom drive unit
with 30 HP, 3 Phase TEFC motor. Bottom intake pivot, 1lift
support bracket,

One Model 50 Mass-Ter Mover swing away inlet hopper for truck
dump. 77 HP drive with motor, throat discharge. Height is 12
ft.

System Price: $35,470.00

Customer Signature

*OPTION 12:
1/20 hp Aeraticn P.V.C. Lines

9 line system 123 ft. per line, 24 in. inside diameter this
Ssystem as designed for long term storage of wheat, oats, flax,
and milo.

System Price: $19,200.00

Customer Signature

Total with recommended option fob Salina, KS: $268,492.00

Total of sale with/witiout options included: $
Customer Signature

NOTE: On customer approval of proposal, Thermo-Flex, Inc.
will provide a sales contract agreement.

* Options 1, 9, 10,11, and 12 should be considered for long
term storage. Total shipment with recommended options is four
40 ft. and one 20 ft. container.
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ANNEX A-7
MUSKOGEE TYPE BUILDING FOR OILSEED STORAGE

A Muskogee type building can be built as an alternative to the
Thermc~Flex air supported structure described in this section.

It is a concrete structure which has a capacity of 20,000 tons of
cotton seed. Equipped with a proper temperature control system, a
Muskogee house can also be used for storing sunflower seeds. But
its storage capacity is only 10,000 tons, because of the lower
density of sunflower seed compared to cottonseed.

All designs and drawings must be provided by the foreign supplier
(Muskogee Iron Works, Inc.) who supervises the local construction
of the seed house. Materials for the construction (steel,
galvanized iron sheets; louvers, conveyance) are locally available.

Building specifications:

150 ft x 280 ft = 42,000 sq ft
82 ft

20,000 tons for cottonsead
10,000 tons for sunflower seed

Floor dimension
Maximum height
Capacity

Estimate for construction expenditures, including purchase of
materials, flooring, construction, supervision, engineering and
designing for a seed house = 10 million rupees (source: equipment
manufacturers and feasibility studies).

In addition, each seed house must be equipped with a temperature
and humidity control and monitoring system (about US$ 45,500) and
conveying and aeration system (about US$ 259,000).

Two Muskogee seed houses are needed to meet the storage
requirements of the project during the first three years of
operation. But the annual sunflower seed intake increases at such
a pace that a third seed house will be needed from the fourth year.



ANNEX A-8

DRYING AND STORING SBUNFLOWERS
(Source: synthesis note from various documents)

Introduction:

Research shows that the resistance to storage fungi by sunflowers
at about 10 percent moisture is equal to wheat at 15 percent
moisture content. Probably the most critical aspect of storing
sunflowers is to place dry-cleaned seeds into storage.

Drying sunflovers:

Sunflowers dry easily. Bin, batch and continuous-flow dryers have
been used successfully. Drying sunflowers from 20 percent to 10
percent moisture removes only about 3.0 pounds of moisture per
bushel.

Drying temperatures of 71 degree C, up to 104 degree F, do not have
an adverse effect on o0il yield or fatty acid composition.
continuous~-flow dryers and recirculating-batch dryers should be
operated at plenum temperatures of 160 degrees F. UNDER NO
CONDITION SHOULD SUNFLOWER USED FOR SEED, BE DRIED AT PLENUM
TEMPERATURES OF 43 DEGREES C, OVER 110 DEGREES F.

Guidelines for drying sunflower are:

1. Use good housekeeping practices. Clean up around the
dryer and in the plenum chamber daily.

2. Do not over dry.
3. Ensure continuous flow for all sections of recirculating
batch and continuous~-flow dryers. Uneven flow will cause

over-dried spots and increase fire hazards.

4. Do not leave drying equipment unattended.

NN

v ~



ANNEX A-9

TECHNICAL SPECIFICATIONS FOR SUNFLOWER CULTIVATION
Source: derived from recommendations and specifications of various
companies, including Pioneer and GCP.

sunflower Cropping Tech.:

sunflower can be cultivated twice a Yyear, once 1in
January/February as a spring crop and again in July and August
as a fall crop.

sunflower can be rotated easily within the summer and winter
cropping seasons, for instance, it can be rotated with cotton,
wheat, potato and rice (see the note attached hereafter
‘Desirable Crop Rotation for Sunflower’).

Crop Rotation:

The possible crop rotation easily adaptable for sunflower is as

follows:
May through November December Through May
a). Cotton (May - November) Sunflower (Feb - May)
b) . Sunflower (Aug - Nov) Wheat (Nov - May)
c). Rice (Aug - Nov) : sunflower (Feb - May)

sunflower has a deep roots system which, enables it to better
withstand shortage of water.

It requires an extremely short time span to mature from 80 -
110 days depending on the season.

It can be successfully grown in all types cf soil conditions,
with the exception of saline or sandy soil.

Hybrid seed:

- It has a yield potential of 1.4 - 3.5 mt/ha (See
PARC/CIMMYT Pdper 90-8).

- Plants are of short stature with flowers coming out at
‘the optimum angle.

- Has an excellent heat resistant quality.

- Responsive to fertilizer: higher yields with higher
fertilizer use.

- Seeds have an extremely high oil content.

- Varieties have produced the best results in government
trials and in farmer fields.



Land Selection and Preparation:

A loamy to a heavy loamy type cf a soil/land which does not have a
large number of trees in the vicinity would be ideal.

Planting and Cultivation Timing:

15th January to 15th February: Faisalabad, Sahiwal, Okara.
20th Januarv to 10th February: Khanewal, Multan, Vehari.

Seed Quantity:

If the field capacity moisture is not up to the required level,
then it is recommended that 3 kg/acre of seed be used. 1In the case
of sowing on ridges then 2.5 kg/acre of seed should be used.

Size of the seed kernel is of critical importance to determine
density of plant population. Small size kernels are numerically
greater per kilogram, and give a higher plant population with the
same germination % as compared to Large sized kernels.

Ccultivation:

a) In case of optimum field capacity moisture of the soil,
planting should be done in rows that are 2 to 2.5 feet apart
with a seed drill.

b) In case of dry soil, ridges must be made which are

2 to 2.5 feet apart, and seed must be planted at a distance of
¢ to 8 inches from one another at a depth of about one inch.

Fertilizer:

In order to achieve maximum yields the following nutrient weight
per acre must be applied

Nitrogen: Phosphorus: Potash:
45 kg 25 kg 15kg
a) Sowing:

At the time of sowing

- One 50kg bag of D.A.P or three 50kg bag of SSP

- Half 50kg bag of urea or two 50kg hag of AS
or one 50 kg bag of ammonium sulphate,

- Half 50kg bag of S.0.P should be used.

First Irrigation:



- Half 50kg bag of urea
or one 50 kg bag of Ammonium sulphate must be used.

Nl



Before the flower stage:
- Half 50kg bag of urea

or one 50 kg bag of ammonium sulphate must be used.

Irrigation:

Irrigation must be done in such a manner which ensures that only
the moisture reaches the seed.

During the spring, water/moisture requirements are low during the
start of the season, and increases when the weather warms up at the
flowering/seeding stage when frequent irrigation must be done at
shorter intervals.

During the flowering/seeding stage there absolutely must be no
shortage of water or moisture.

Thinning and Interculture:

In irrigated areas, the optimum number of plants/acre should be
between 20,000 to 25,000 or between 50,000 to 62,500.

To establish healthy vegetative growth, unwanted plants must

thinned by hand or hoeing must be done twice mechanically. The
required weedicides must be used for eradication of weeds.

Disease:

Ssunflower can be affected with stem rot prior to flowering.

Pests:

For crop protection in case of insects, the following insecticides
must be used:

a) Five kg of BHC/acre, mixed with dirt or ashes.

b) 400 to 600 ML of Methyl Parathion,
or 500 to 750 grams of Arthane per acre should be sprayed.

c) 7 kg of Disyston/acre

or 300 ml of sumicidon/acre should be sprayed.

At the time the crop ripens, birds/parrots flock to the fields and
can cause enormous damage.



Harvesting:

Thirty five or forty days after flowering, the crop is ready for
harvesting. The seed hardens and moisture 1is around 25%.
Harvesting maybe done by the following methods:

1. Appropriate means of harvesting sunflower is done by combines.
The crop must be thoroughly ripe before harvesting can be
carried out by a combine.

2. sunflower may also be hand harvested by cutting it with a
sickle. 1In this case the flower after they are left in the
sun to dry. The seed is then separated by a thresher.

Purchase Price:
The purchase price paid in 1990 was Rs. 220 - 225 per 40 kg.
The recommended purchase price for sunflower should be at least
Rs. 240 per 40 kg, provided it does not contain more than 4% waste

material and the seed must not contain more than 10% moisture.

Quality Standard for purchase of sunflower seed.

1 Moisture - 10%
2. Waste/dirt etc - 4%
3 bDamaged Seed - 2%

2. 6°
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ESTIMATED €OST Of PRODUCTION OF SUNFLOWLR 1991 CROP

(300G s G P Seacs DiviSion )
OPERATIONS/INPUTS S U N t 0O w R
NO./ RATL/ TOTAL EXP.
ary UNIT (RS.) RS./ACRE

Preparatory tillage:
i) Ploughing 4 50 200
ii)  Planking 2 20 40
Secd bed preparation:
i) Ploughing 4 50 200
ii) Planking 1 20 20
Cost of Seed (Kgs) 3 120 360
Sowing andd Labor Charges a Rsy/ 40/day
i) Man days 0.25 40 10
i1)  Man days Spray Deweeding 0.25 40 10
iti) Appiication of Fert, 0.25 40 10
vi) Clcaning of water courses {M.days) 0.1 40 [
v) tabour of Irrigation (K. days) 0.1 40 4
Labor Charges:
Interculture:
vi) Thinning (M. days) 1 0.1 40 20
vii) One weeding/hoeing (M. days) wedicide 1 40 40
viii) Earthing up (M. days) 1 40 40
ix) Watch & ward (Caving of birds)

(boys days) @Rs. 40 x 5 158
Fertilizer:
i) DAP (Bags) 1 290 290
ii)  Nitrophos " 2 500 500
iii) Urea " 1 100 890
Plant protection (Spray) One Spray 200 200
Harvesting:
i) Karvesting/picking heads (H.days) 5 40 200
ii)  Threshing & Winnowin 300 300

a) M. days Vinnowin

b) B.pair days including driver

¢) Tractor hours

d) Harvesting cost @ Rs. S00/Acre 500
Canal water rates 40 x § 200
Interest on investment for 6 months
(@ 6% for 6 months) 500 239
Management charges 60 60

Sub-Total 2,570 4,035
Rent of land Rs. 1000/Acre 1,000
Total cost/Acre includding lard rent 2,828 3,828
Interest @ 7.5% 212 287
Breakeven Yield/Acre 3040 4115
3989

Target Yield must exceed

.506/Ton/lla .685/Ton/Ha

ANME xui € A |O

TOTAL Lxp.
RS./HA

494.00
98.80

494.00
49.80
889.20
49.40
24.70
24.70

98.80
98.80

49.40
98.80
98.80

390.26

716.30

494.00

494.00
741.00

1,235.00

494.00

148.20
7,282

2,470.00
9,455.16

708.89
(10,164.00)

1.694 Ton/Ha

7/9[
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ANNEX A-11

COST OF FARM IMPLEMENTS SUITABLE FOR SUNFLOWER CULTIVATION AND
HARVEST

DESCRIPTION PRICY PER UNIT
(Country of Origin: Pakistan) EX-FACTORY (RS.)
1. Chisel Plough; 3 Tine, Model MT-01 9,000
2. Ridger 3-Rows (Tool Bar Type) 8,750
3. Maschio Rotary Trillers- Model U1.55 40,500
4. Off Set Disc Harrow: 16 Discs 24,375
5, Mould Board Plough; 3-Furrow (Fixed) 11,700
6. Disc Plouagh; 3-Furrow (Fixed) 20,400
7. Sunflower Planter with FA; 4-Row

for Seed & 4-Row for Fertilizer 13,150
8. Sunflower Kit for Combine Harvester 22,000

Source: OQuotation from Millat Tractors Limited, April 1991.
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JOVERNMENT ~ OF  PAKISTAN ANNEX B1

MINISTRY OF PINANCE
+44.

Is]anabad, the 13th December, 1990.

CUSTOMS

$.R.0/289 (1) /90, In oxureice of the
powers conferred by cection 19 of tho Customs Acf.
1969 (IV of 1969), sub-section (2) of caction 2 of
the Finance Ordinance, 1282 (KIIEIUF. 1982) and
pection 13 of ;ha'Salen-Tax'(Amandmﬂnt) Act, 1590
(VII of 19%0), the Faderq{ Gerrnment Is pleased to
exempt  guch plant ‘and‘ nachinary és iz ‘not
manufactured locally and {s fmported during the

period commencing on the int Decomber, 1990, and

endiné on the 3uun June, 1%95, for sucting uUp new

units and for expansion or balancing, nodernization

and raplacoment of erxisting units,-

(a) in areas other than mentioned {n Table-1I,
from whole of the custon duty, surcharge
and sales tax leviabla or chargaabla
‘thereon under the First Schedule to tha
Customs Act, 1969, or, as the caga nay
be, the Finance Ordinancg, 1982, or the
Sales Tayx (Amendment) Act, 1990; and

(b) In the areag spocifled in Table-Ir fronm
B0 nuch of the custons duty leviabla
thoreon under tha Firet Schedule to the
Custons Act, 1969, wg In gpecified in
column 3 of the.said Table and whole of
the salas tar chargeable thereon under
the Sales Tax (Amendment) Act, 1990,

T



subject to,th& conditicns set Gut below, namalyp-

(1) For the purpoza of this notification,

(2)

+d

machinery shall mean-

(1) machinery operated by powar of
any degcription, such ag. is
usad in any industrial process
including minina and avtraction

of timbary

(11) apparatusg and appliancas,
including mataring and tasting
apparatus  shd appliances
specially odopted for use i{n
conjunction with . machinery

specifigc. {in itom (i) abovaj

(iti) power geneérating plant for
operating ftam (1) abovas

(iv) mechanical and claectrical
control anhd transmigssion gaear
adaptad for wusae in item (1)
abovaes and

(v) component parts of machinery ac
cspecifiad in items (i), (i1),
(i11) and (1v) above,
ldentifiablae ns for use in or
with such machinery.

The importer shall, np tha time of

import of machinery, make & written

daclaration on tha bill of entry to
the effect that thea machinery hag
bean imported for a Projact located

i areas othar than those spacified

1N Tat/le-1 or  for the areas

spacified {n Tabla-11, as tha ceaese

may bae.



t3) The - importer shall.. furnishijvan’
'{Pdemnlty bond in theﬂFormgset;{pq;f
below £6:the extent of customs dubty,’
.aurchurgo Jand £a10ﬁ7mg3tnxq
axanpted undar this notifications;
The smid_ indamnity bond —challiha .
aiﬂﬁhmrged aubsecuently conflithe
production ¢f o cartificnio firon we !
Agsiztont Colleoctqr, Custong . wna
Cantral Cucics, o the arfact thot
the plant cndd nachinery imeoitad {6r

.~

goatting up new units or axpansion or

balancing, modarnization and
raplacamant of axlisting Jnits

located  in the araasn anjaying
benaf it of concagsion undar‘.th§n"
notification, hava baean  duly

installed in tha aforasaid araas.

(4) Tha certificata of installation
rafarred to in condition (3) ghall
be submittad to tha Collactor of
Cuntome not tuter than ona yaear Yrom
the date of tmportation of tha eplant

and machinery to which it'relates.



(5) The plant und machinaery releasad
under this notification shall
not, within a period of aight . years
from its importation, be used i{n anhy
araa which is not eligible for tha
rame’ concession. In case this

condition ig wiolatad tha amount of
customs duty, surcharga and salasgs
tax axempted undar this notification
and panaltiaes that may ba imposed in
‘this behalf shall ba recovered undar
taction 202 of tha Customg Act, 1969

(IV, of 1969).

IARLE L

Aresas

&l NQs

2.

3.

The municipal or Cantonment Board limits
of Karachi and 40 kilometers area around

thesa limits,

Tha municipal or Cantonment Board limitz
of lL.ahora and 30 kilometers arourd thess
limits,

The erxisting limits of Municipal
Corpeorations, Municipal Committeec and
Lheir Cantonment Boards and 10 kileometerys
areaz cround Municipal Corporations and
thair Cantonment:Boardd, in provincas of
Sind and Punjab: axcluding Bahawalpur,
D.G. Khan, Sukkur and Larkana Divisicns.

Aireas falling within the limitsg of
Islamabad Cupital Tarritory and Hub
wthgi1l {n the province of Baluchistan.



JABLE 11

S LN'?I

asg

Ar

34

Extent of exsmetion

2.

All approved
induztrial ectatee in
tha following araeasi

Hub  Tehsil  in tha

province of
Baluchistan
Districts of Miwnwali
ard Bhakkar and
teheil of Khushab {n
th ioiprovined =g pr
Punfab)i and Districtg
of Tharparkar and
Dadu (excluding
Taluka of Kotri) in
the province of Sind.

All aFFrovead
industrial cstatesg in
the following arcasi

Islanmabad Cepital

Tarritory.

Lahore" ™" District ¥ énd
Tehsils of Ferozwala,
Quiranwale,:  gialket,

‘Faigalabad; ' . Multan

and - Raws b 1RdI 1K ¢he
Provivice of "Punjabs.
Talukas of Kotri any
Hyderabad in ~ the
Province of Sind.

All approved
industrial astatas
located. ih tha': aFask
other thary thoca
nenticned at\Jatle I
and S.Na.! and 2
abave excluding
Fatrachi Divizion.

Triore:

Ond " half ' (172)
of tha leviabla
customs duties.

Three fourth
(3/4) of the
leviable customs
dutias.



FORM
[See condition (3) )
(on appropriately Eﬁ&mped non-judicial papar)
INDEMNITY BOND
THIS DEED OF INDEMNITY iz mada 'on the
AY Ofeiueueinnoeoeo BETWEEN

..ll.l!lllll.l.l.ll.ll.Id

Mansrﬁ...,..........hnving ragistarad office
at....................(harqinnftar callad “"tha
importar” which maeansg and includag thair
! )

ruCCQBSOFS. admninistrators, executors and

agsigneaes) ofF thae ona part, AMD tho Prasidant of
Pokistan through tha Collector of
CURLOmB. L B N A NI ) L B ] (hﬂrﬁlnmftot‘ Call(ﬂd "thﬂ

Collactoir of Customs)® af the athor nart;

WHEREAS the Federal Government hag, by
ity decision contained in Notification No,
SRO...... datea\‘ﬁbe...............-.....and
Bubjact to the conditions given jn tha sald

Notification, been pleaced to direct that chh

Plant and Machinery as 15 not manufactyrad locally,

shall be exempted from I =S 4 the
cuntomy duty chargeabla and whole of tha
gUrcharge and sales tax leviable thereon, if

imported for the setting Ui, exponsion or balancing
modarnization or replacament of an industrial unit

In nccordance With the said Notification;

6

461
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AND WHEKEAS M/z...................f......
having registered Off1Ce abt..cecivioveneenseocnonss
(herainafter called the 1mporters) have imported
tha plant and machinary mantionad in thae GBchadula
to this Bond for thz purposze of the setting up,
axpansion, or belaficing modarnfzation and
replacemant . of an industrial unit in accordanca

Wwith the conditions given in tha c24d, Notification)

NOW, THERCFORE, in concidarbtion of &ha
raleasa of tha ﬁaghinory Hithout  jracoveaery of
cuntomg duty, zurchargss and talag tox, the
importarz  bind themselves to poy on demand to tha
Govarnmant of Pakistan the sum of Rs............;;.
Baing tha customs duty, sutrcharge and salax
tax, leviable on the machinery, if the importars

fail -

(1) to produce a certificate from thea
Aszistant Cdtlector, Customs and Central
Excise, within one yaar from tha data of
thea importation of the plant .. and
machinery, to tha effect that tha plant
and machirery has beer installed in the
areas specified in tihe Tables given in
tha said Notificationy; or

(i1) to produce such other evidance s the

Collactor of Customs may require to
catisfy himself that the plant or
machiinary hav baan inctul lad in

accordance with the conditions of tha
sald Notificztion..



The importers furthor agree and bind

themncselves that the amoumt coverad by this Bond may

be recovered ac

rrears  of customs duty undar

o

saction 202 of tha Customs Act, 1969,

aforezgaid

Collector

The Bond ehall become void wheh the
certificate «has been produced azna the

of Custome i¢ catisfied that the

importers have fulfilled all the'conditions of thie

"Bond and tha said Notification,

Gigned by importers cn thiCevaeansnncnnns

daY Ofciennennonnnal9

Witnecs...

* 48 8 a LI I I R I R A A I BN )

(Managing Director)

(Name and permnarient addrecc)

(signature, name, designation an< fuyll address)

Withecse. ..

(s19nature, name, dasignation add full address)

Nate:

The bond zhall be written oh appropriliate
nor-judicial  stamp  paper and  <hal l be
withessed by & Gaverrment cervant .n
Grade 16 or abava, an Dath Commissioarar,
& Naotary  Public or an officar ot a
Scheduled Bank.

SCHEDULE QOF MACHINERY"Y

v

A, JAl
SECRETARY

( 4.

ADDITI

C.No. 1(3%) Macl/gu,

2\
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ANNEX B-3

FOREIGN EQUIPMENT MANUFACTURERS OF OILSEED PROCESSING PLANTS,
REFINING PLANTS, PACKAGING PLANTS AND POWER GENERATING UNITS

(sce also next page)

EQUIPMENT MANUFACTURER/SUPPLIER COUNTRY
OF
(1) ORIGIN

1. Oilsced Receiving & Handling
Truck Dumper PHELPS UsAa

2. Oilsecd Conveying & Aeration

Seed House Conveying HUTCH1SON USA
system and Cooling Fans BUTLER USA
BULHER USA
GRAINSYSTEMS USh

3. Temperature Monitoring & Control

Monitoring System with ROLFES Usa
Humidity and Temperature

control tor sSceed House

4. seced Preparation

Cleaning, belinting and CARVER USA
Dehulling Plant IMPCO UsA

5. 0il Extraction

Pre-pressing and Solvent FRENCH OIl. COMPANY USA

Fxtraction Plant DE SMET USA
LURGI GERMANY
KRUPPS GERMANY

6. Refining

Neutralization, Bleaching ALFA LAVAL / SHARPLES SWEDEN
Deodorization Plant WESTFALIA GERMANY

(1) This is not an exclusive list of manufacturers nor does it
include local manufacturers.
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B TECHNICAL FEASIBILITY ANALYSIS FOR A SOLVENT EXTRACTION PLANT

R L L e R e
EQUIPMENT MANUFACTURER/SUPPLIER COUNTRY
OF
(1) ORIGIN

7. Quality Control

Laboratory Equipment DICKEY JOHN USA
for Analysis of Protein, 0il

and Moisture of Meal and Seeds

(Hear-Infra-Red Analyzer)

Laboratory Equipment BRINKMANN INSTRUMENTS USA
for Potentiometric Titrations

8. Auxiliary

Water Treatment Plant CULLIGAN USA
Power Generator CATERPILLAR USA
AFG GERMANY
S1EMENS GERMANY

9. Packaging

Blow Molding SIDEL FRANCE

(1) This is not an exclusive list of manufacturers nor does it
include local manufacturers.

FABRICATORS OF EQUIPMENT TO BE MANUFACTURED LOCALLY

DESIGN DEVELOPMENT FABRICATION COMPANY (D.D.F.C.), Lahore
CENTRAL ENGINEFERING SERVICES (C.E.5.), Lahore

JAVED ENGINEERIUG COMPANY (J.E.C.0.), Gujranwala

\
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(A JLATICN OF DAILY STEAM REQUIREMENTS FOR OILSEED PROCESSING AND OIL REFINING YEAR 1 70 6

DATLY STEAM KLGUTREMONTS DAILY GSTEAM RUCUIRECMLNTS
FOR COTIONSELD OlL FOR SUNFLOWER Olt

PROCESS STEAM CONSUMPTICK DAILY VOLUML OF DAILY STEAM GATLY VCOLUHE COF DAILY STEAM

(@D) PLR TON Of OIL () OlL PROCESCED REQUIREMENTS Ol FROCESSED REQUIREMENTS

(tons) (3) (ton) (tons) (3) (tons) (tons)

i i+ BR Z.0 34 128 11 222
i+ BR 2.0 I 136 120 240

b o+ BR 2.0 77 154 130 260
rite o UE + CR 2.3 a1 186 139 320
: 0.3 69 +21 1 +3

% GE 4+ CR 2.3 81 186 148 340
iR 0.3 8y +27 22 +7

O+ CR 2.3 a1 186 167 384

PR 0.3 109 +33 23 +7

[ T ST
{ v K = 0il Extraction + Basic Refining (from year 1 to year 3, the plant produces basic refined oil).
o 0 o= 01l fatraction + Complete Refining (from year 4 to year 6, the plant produces fully rcfined oil).
e ketiang = Basre Retiang o Binad Refining
Pinal Refining enly : from qeat o, the ptant purchases an additional volune of basic refined cottonseed
10 the market thet it tully retines (Bleaches and deodorizes): 69 tons in year 4, 89 tons in ycar 5

1% tons an year 6 (see produstion program, patt L, chapter 4).

, AvChan stenn conamption per ten ot o1l processed:

CLa it the process stops ot the noutralization stage (productien ot basic refired oil)
tore if the processes includes o corplete refining {production of fully refined oily,
a fer the final rofining only (bleaching + deodorization).

Ledor 1o the production prograe, part 1, chapter 4.

v Conetapt oon eatimates derived from Pre-Investment Considerations and Appropriate

oo the Yegetablte U Industry, UNIDO.
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CafoUATION OF ELECTRICITY REQUIREMENTS FOR OILSEED PROCESSING AND OIL REFINING YEAR 1 70 6

ELECTRICITY REQUIREMFNTS FOR ELECTRICITY REQUIREMENTS FOR
ELECTRICITY  COTTCHSCED OIL PRODUCTION SUNFLOWER OIL PRODUCTION
CONSUMPTION o
FRGCESS  PER TON OF VOLUME OF SEFD/OIL ELECTRICITY VOLUME OF SEED/OIL ELECTRICLTY
%)) OIL/SEED  PROCESSED (tons) (3) REQUIREMENTS PROCESSED (tons) (3) RECUIREMENTS
PRGCESSED (K4H) . (KWH)
(2) (ruin DALY HOURLY TOTAL DAILY HOURLY [OTAL
i ot 150 575 6 2,300 4 300 12.5 1,875 +
BR 20 A o7 55 . 2,397 M 4.6 95 = 1,968
‘ 2 ot 150 400 6.7 2,500 4 325 13.5 2,031 +
3R 20 68 2.3 57 = 2,557 120 5.0 100 = 2,13
3 OE 150 450 18.8 2,813 + 350 14.6 2,188 +
BR 20 7 3.2 64 = C,877 130 5.4 108 = 2,296
AN OE 150 L7s 19.8 2,969 & 375 15.6 2,364 +
CR 100 81 3.4 338 + 134 5.6 558
R 8u oY 2.9 250 5,536 1 0.9 3= 2,939
fee S [a]3 150 475 19.8 2,969 + 400 16.7 2,500 +
CR 100 81 3.4 358 148 6.2 617 +
FR 80 89 3.7 297 = 3,603 22 0.9 73 = 3,190
A6 (o] 150 475 19.8 2,965 + 450 18.8 2,813 +
CR 100 81 3.4 338 + 167 7.0 676 +
iR 80 109 4.5 363 = 3,670 23 1.0 77 = 3,585

[ R A
= 0l Extraction
= Gavic Refining
= Congslete Refining = Basic Refining + Final Refining
st Refining only
et Vote ypear 3 the plant preduces basic refined oil.
geat o to a6, the plunt produce . fully refined oil, In addition, the plant purchases
worty gt ovaluoe of bosic refined cottenseed oit from the market that it tully refines

e g e 2‘1)
tocity resgulrens ntse
bl per ten of weed, including seed houses eoperation, cleaning, delinting, dehulling,
i Sy oandd saivent o cRlraction,
Vinadd per traof o, anetuding packaaing.
DL g D than bt C0ood o lectricity rogquironents for the complete refining

cotvaecd dinrtgy the peatiabrcatien wbage,
(4 et o the production program, part L, chapter 4,

Couice: requirement estimates derived fram Pre-lnvestment Considerations and Appropriate
Flarning in the Vegetable 0il Industry, UNIDO.
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ANNEX C-1

ESTIMATED MARKET DEMAND FOR SUNFLOWER MEAL 1IN THE LIVESTOCK AND
PCULTRY FEED INDUSTRY IN PAKISTAN

source : Livestock Feed Case Study, RONCO ACSCA, 1990.

1. Sunrlower Meal Quality and Recommendations for the Use of
Ssuni{lower Meal in Poultry Dicts

The sunflower meal quality depends upon:
. The oil content of the seed.

. The extent of dehulling (hull removal) as it is a major
determinant o!f the protein and fiber contents. Hull
removal from suntlower seads is not as easy as hull
removal from other oiloeeds, resulting in  lesser
opportunitics tor full replacement ot ollseced meals by
sunflower meal.

. 0il extraction eftficiency: difteirent  oil willing
processes result in ditierent meal qualities. A prepress
operation followed by solvent extraction 1is the most

common method of oil extraction and the final oil content
in the meal varies from €.% to 1.5 percent:

TABLE 1

OIL CONCENTRATION IN THE SUNFLOWER MEAL
Y1, MILLING PROCESS FINAL OIL CONCENTRATION
Mechanical eoxtraction 8.0 %
Propress bosolvent extraction 0.5 to 1.5 %
Direct solvent oxtraction 3.5 %

ruminant rations offer great opportunities for sunflower meal use
because undehulled or partially dehulled sunflower meal can fully
replace soybean meal on an equivalent protein basis. Only dehulled
1 partially dehulled sunflower meal can be used in poultry feed,
oo cause dehulling reduces the fiber content as shown in Table 2.

7;\1



TABLE 2

REPRESENTATIVE COMPOSITIONS OF SUNFLOWER MEALS

SOLVENT METHANICALLY

EXTRACTED EXTRACTED

With Partially Dehulled with dehulled

hulls dehulled hulls

¢ il fod
- Dry matter 90.0 Q0.0 90.0 45.0 Yo.0

Crude protein (min) 28.0 34.0 41.0 28.0 37.0
rrat 1.5 0.8 0.% 9.0 9.1
Crude fiber 24,0 21.0 14.0 26.2 15.8
Zalaeium 0.36 0.35 0.34 C.35 0.35
Phiocuphorus 0.89 Q.95 1.04 1.05 L.17
SOUNCe Hational sSunflower Assocliation (NSA), USA, 1986.

'he lysine content is the second major constraint to the cutensive
use of sunftlower meal 1n poultry ration. Comparative couposition
of different meals, including sunflowelr meal, is being reviewed for
{ive critical amino acids in Table Compavred to other oilseed
neal and in particular soybean meal, sunflower neal shows a low
tysine conternt. But the methionine content is higher. ©r the 22
reguired amino acids, excluding lysine, normal supply is obtuined
‘rom the combination of raw materials found in poultry rations.

THRBLE 3

AMINO ACID COMPARATIVE COMPOSITION OF SUNFLOWER MEAL,
SO0YBEAN MEAL, COTTONSEED MEAL AND RAPESEED MEAL

AMINO ACID SUNFLOWER SOYBEAN COTTONSEED RAPESEED
rginine 8.40 7.23 10,731 6,11
et ine 1.24 .98 1.99 1.23
Lysine 3.36 5.60 4.09 5.98
Sethionine 1.67 1.14 1.45 1.78
Tryptophan 0.95 1.63 1.33 1.16



Another quality problem is related to the stickiness of the meal
which causes a necrosis of the beak when sunflower is included in
rations at a high level (see table 5).

2. SCOPE FOR THE USE OF SUNFLOWER MEAL TH THE POULTRY FEE.) INDUSTRY

A eotimation of the scope of use of sunflower meal in poultry
raticns in Pakistan is based on the following recommendations and
assumptions:

1. Due to its high fiber content, the use sunflower meal is
restricted to 8% in broiler growing diets, and 16% 1in
broiler finishing diets due to the high tiber content.

2. In layer diets, ftull replacement ot soybean meal
(extensively used in typical poultry rations) on an
equivalent protein basis is possible, wilith a lysine
supplementation if the rvation contains more than 5% of
sunflower moal.

3. The protein percentage in typical formulations for
breeders and layers is derived from typical fcrmulations
with yellow corn and dehulled soybean meal as majoer
ingredients: rations with the highest protein level were
selected in Table 4 to estimate the greatest possible
scope lor the use or suntlower mcal. Theretore, the
protein levels of rations are: 20% for starter, 14% for
grower, 19% tor layer.

TABLE 4

TYPICAL POULTRY RATIONS BASED ON SOYBEAN MEAL
RATTON SOYBEAN MEAL CORN OTHER MEALS
starter 21.1 % 63.4 % 6.3 %
Jrower 10.9 % 71.9 % 1.4 %
Layer 25.2 % 58.9 % 3.8 %
breeder 15.5 % 05.7 % 8.0 %

Source : Commercial Chicken Production Manual, Third edition (1984)

In these typical rations, soybean meal 1is the major source of
protein.  Qther meals -such as tish meal, meat and bone meal and
alfalfa meal- are maintained in the formulation to make up the



deficiency of certain amino acids. Moveover, it would not be
realistic to work out a formulation only based on cne source of

protein.

1. It is assumed for purposes of calculation, that the
quality of sunflower meal available in Pakistan is such
that its protein content is equal to the average protein
content of a reccommended quality soybean meal. 1In other
words, Table % was built on the hypothesis that the
protein content of sunflower meal s around 41%, assuming
the sunflower is totally dehulled passed through solvent
extraction (see Table 2).

TABLE 5

SCOPE FOR USE OF EUNFLOWER MEAL

IN POULTRY RATIONS IN PAKISTAN (1)

MANUFACTURED FEED SUNFLOWER MEAL
RATTON QUTPUT 1989 MAXIMUM RATE OF CORRESPONDING
(2) INCORPORATION VOLUME (2)

Broller starter 123,336 8 % 9,867
Broiler tinisher 312,908 16 % 50,065
Chick atarter 11,420 21 % 2,398
Grower mash 87,934 11 % 9,673
Layer mash 519,610 25 % 129,903
Brecder starter 2,284 21 % 480
Brecder growver 14,846 11 % 1,633
brecder layer 70,804 15.5 % 10,975
PO 1,142,000 (3) 18.8 % (4) 214,994
(1) The meal is usually sticky and use of sunflower meal in large

quantities may cause a necrosis of the beak. The stickiness
can be avoided by pelleting teed containing suntlower meal.

Thus, a maximum anount ot 147 sunflower meal could be included
in all mash diets tor broiler chicks, and 30% in pelleted
diets. But the above calculation does not take this

possibility into account.

Volume in metric tons

Total may not add due to rounainag errors with discrepancies of
1% in value.

Possible average utilization of sunflower meal in the poultry
feed industry.



In
theoretical 215,000 tons of sunt lower meal, for o marketed value of

3~
Ned e

A

1989, the poultry feed industry could have absorbed a
752.5 willion (Rs. 3,500/ton), provi.ding that:

- the seed quality was good,

- the scod was properly dehulled,

- the oil was solvent extracted,

- the feed was sapplementad with lysine when necessary.

ton of suntlower meal can bhe considered equivalent to a ton of
soybean meal on the same protein basis (41% to 427) only if the
above technical conditions arve tubtiliod,

ar as cconomic condition: are s onroorned:
-~ the meal should be availeble fhe year round,
- the meal should be less ewpensive than any other sources of
vegetable proteins.

Protein Supplementation in Dairy Dicts and Opportunities for
Replacement of Traditional Protein Cake by Sunflower Meal in
the Dairy Industry

Procontly, mout of the small amount of sunflower meal produced in
Paliistan (16,000 tons in 1982,/90) 15 used in the production of

+
i
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1
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try fecd despite quality complaints, mainly due to the high
Iocontent., But  tuminant  rations offer very intercabing
rtunitices tor suntlower meal consumption bocause porrcianly

denulled suntlower meal can bo the sole source ol supcaenecal
protein in dalry rations. Cndehutled or partrally dehat ted
sunilower meals  can also  fally replace soyboan  meal  onoan
conivalent protein basiao,

liietan, cottonseed cake is the tiaditional and major protein

oo dn lriry cows or buttalos dietss We estinated the scope tor
Pover sioal in poultry feed by octimating the scope for soybean
A then repiacing it with suntlower neal, an estimate ot the

ot osupplenental protein consuaption in the form of cottonseed

Lo onecded to estimate the scope of suntlower meal in the dairy

4D

oty

crtock s bhreeding in Pakistan s not developed on acientific
Howovaor some Spots ot antensive dairy production can be

o here amd thoere:

- The main concentration of dairy buffalos (and cows to a
lesser extent) is found in the cattle colonies near
Karachi where about 240,000 females are maintained on
intensive breeding |ines,

- A dozen of miltitar. dairy farms breed altogether some
50,000 females for the strict purpose of providing the
army with milk products.




- For the last five years, several big farms (more than 200
cattle heads) are developing in the neighborhood of the
largest cities (l.ahore, Peshawar, Hycerabad...).

Everywhere e¢lse, swall tlocks ot dailry cows or buffalos are
maintained in the rural areas. Small  farmers  may also  use
cottonseed cake tce teed their animals but the cattle feed industry
1s still not developed and farmers buy cottonseed cake from the
local market.

An estimate ot the present supplemental protein consumption in the
blggest preeding units (cattle colonies and military farms) will be
calculated, assumling 300,000 dairy females are raised in the said
farms.

Assumptions:

. The typical ration includes wheat straw, a few kilos of
fodder ~-for example alfalfa hay, 2 kgs of cottonseced cake
as supplemental protein source, and different fecdstutfs,
cereal by-products, etc., to make up the deficiency in
enerqy, proteins or minerals of the basic ration.

. The estimate 1s based on 300,000 buttalos assuming cattle
feeding 1s similar for the simplitication of calculation.
Cattle colonles around Karachi mainly shelter buffalos.
Moreover, the potential for milch butfalo production in
Pakistan 1is enormous as this country has among the best
animals in the world.

. The calculation 1s based on the daily nutrient
requirements of a lactating female buffalo producing 4
kgs of milk a day contailning 7% tat (KEARL, 1982,
Nutrient requirements of ruminants in dcveloping
countries).

. 450 kgs 1s considered to be the average weight ot a
female buffalo raised in intensive conditions.



ThBLE 6

DAILY NUTRIENT REQUIREMENTS OF A LACTATING BUFFALO

DR MY o Ca P
kg Mcal “kya ] C ¢
lalntenance 7.7 12,21 248 12 12
i roduction 9.6 19.10 580 3 2
TOTAL 17.3 31.31 828 43 36
SERIVE gIal FYARL, RS
oo Ly Matter I'mtake
ME = Metabo!licable Energy
rie = Digestitl Protein
Ciao= Calciun

fhosphaoran

TABLE 7 - APPROXIMATE COMPOSITYON OF FOUR FEEDSTUFFS COMMONLY
USED (1) IN MILCH BUFFALO DIETS IN PAKISTAN

FEEDSTUFYS (&) DM Mi DP Ca P

dheat straw a0 5 1.0 0.9t 0.18 % 0.05 %
Alfalfa hay () 91 3 2.35 20.0 % 1.64 % 0.22 %
Cottonseed cake (4) 92 % 2.56 23.0 % c.25 % 1.15 %
sunflower meal (5) 91 % 2.32 22.6 % 0.46 % 1.18 %

lource: KEARL, 1982.

(1) Except for suntlower meal

(2) DM = Dry Matter, ME 1n Mcal/kg, DP, Ca & P in percentage of DM
(1) tan-cucedd, early oloom

() Seeds owathout Dint, oovchaniteatl eantracted caked

() vaolvent extracted

Wheat straw bodng vailable at will, a maximum of 16 kgs ot Dry
Matter Intake is consumed by the lactating female in the form of
straw. For the simplification of calculations, we will assume that
about 2.2 kgs of alfalfa hay is distributed, resulting 1in an
average DMI of 2 Kkgs.



TABLE 8

ESTIMATE OF DAILY NUTRIENT SUPPLY BASED ON WHEAT STRAW, ALFALFA HAY
AND A COMPARISON BETWEEN COTTONSEED CAKE AND SUNFLOWER MEAL AS
SUPPLEMENTAL PROTEIN SOURCES

DMI ME DI Ca P

kg Mcal kg g g
Ctrow at will 10.0 17.20 90 18.0 5.0
Alfalfa hay 2.0 4.70 400 32.8 4.4
TOTAL 1 (1) 12.0 21.90 490 50.8 9.4
RFEQUIREMENTS 17.70 31.31% 228 43.0 3G.0
DEFICIT 1 (2) - 5. - 9.41 - 338 0.0 - 26.6
SLrtonsced case . 1.8 * 4.71 427 4.6 21.7
DEFICIT 2A (3) - 3.5 - 4.70 0 0.0 - 4.9
sunflower meal 1.8 * 4.22 411 8.4 21.5
CEFICIT 2B (4) - 3.5 ~- 5.19 0 0.0 - 5.1
(1) IoTal v = STRaw + HAY
(2y DEBRICIT 1 = REQUIREMENTS - 'TOTAL 1
(J) REFICIT 2A = DEFICIT 1 + COTTONSEED CAKE
(47 DEFICIT 2B = DEFICIT 1 + SUNFLOWER MEAL
(+) Rounded figures @ DMI cottonsced cake = 1.84

DML sunriovwer meal = 1.82

wheat straw and al:ialtfa hay would be more than sufficient to meet
the maintenance  nutritional roquirements. However, when
considering milk production, nore cnergy and proieins are needed.
A comparison is nmade by supplementing the fodder with 2 kgs of
cottonsced cake or 2 kgs ot suntlower meal. As the approximate
cenpositions of cottonseed cake and sunflower meal are very close,
the deficitu after supplementation with cake or meal (deficits 2A
and 2B, see table 2) are rather sinilar. The demand in digestible
protein and caleiunm is met, out there is still a deficlency in
metakolizable eneigy and phosphorus. Cottonseed cake and sunflower
neal are quite interchangeable in ruminant rations.

Inoreciaty, the abhove dberlecrencies are easily made up by a very
trportant quant ity ot concentrated teed, 10 kgs per female, per day
including 2 Ygos ot cottonseed cake as 1t is avallable round the
year and different by products such as bran, rice polishing,
molasses, etc.. Due to this important volume of concentrated feed
distributed to each female, the protein and energy levels are such
that they allow a much higher yield than 4 kgs of milk a day. The
average milk production in the "rcattle colonies" is around 2,200 to
2,400 kgs per lactation, resulting in an average of 7 to 8 kgs of
milk per day (the reference lactation lasts 305 days).



4. Current Consumption of Cottonseed Cake in the Dairy Industry
and Scope for the Use of Sunflower Meal

As cottonseed cake is of excellent value in ruminant rations and
readily available, an average of Rs.2,800/ton versus Rs.3,500/ton
for sunflower meal on an equivalent digestible protein basis is
extensively used in the large dairy farms.

The annual cottonseed cake and meal production in Pakistan is
estimated to be about 8%% of the total oilseced and marine meal
production at a level of 1,143 million of metric tons. 5 to 6% of
which (60,000 to 70,000 tons of meal) is used in poultry feed.
Therefore, the large animals' consumption of cottonseed cake is
about 1 million tons with demand limited to available supplies

since no cottonseed cake or meal is imported, (Figures should be
rcunded as there 1s some wastage of meal and as cake and mcal are
not equivalent). Cottonseed cake stocks were around 25,000 tons

ecach year but rising demand from the dairy industry has ended the
stock accumulation.

The cottonsced cake consumption in big dalry farms is around
219,000 tons a vear ac the tollowing calculation shows:

300,000 females (*) x 2 kgs of cottonseed cake a day x 365 days
= 219,000 tons of cotton seced cake a year

(*) A dry or 1ill female is immediately replaced by a productive
one. Therefore 300,000 females are actually in production the year
round.

The ruminant feed industry is not yet very developed. Two feed
mills are currently operating (one in Lahore, one in Hyderabad) and
altogether their production does not exceed 15,000 tons of
concentrated feced. These farms use a maximum of 20% cottonseed
cake (3,000 tons) in their formulation and satisfy demand for the
large intensive units near Peshawar, Lahore and Hyderabad that are
not included in the "cattle colonies" and the military farms.

Therefore, the annual consumption of cottonseed cake on  an
intensive basis is about 220,000 tons a year and 780,000 tons are
left tor the animals on traditional farms.

Today, the sunflower meal absorption capacity of intensive dairy
units is still very low as the meal is not available year-round and
is more expensive than cottonseed cake on an equivalent digestible
protein basis. However, a cattle feed miller was visited and he
showed no objection in using sunflower meal in the rations as he
actually uses it whenever it is available and if it is expensive
than cottonseea and rapeseed cakes.

In 1988, lactating female buffalos and cattle were estimated to be
respectively 4.7 and 2.8 million, or 7.5 million altogether. Of
this number, 7.2 million females are raised in small traditional
farms. As 780,000 tons of cottonseed cake are available for



traditional livestock husbandry, the average consumption of
cottonseed cake is estimated to be about 108 kgs a year per female,
or 355 grams per day of lactation (the reference lactation lasts
305 days). In June 1990, the cost of a 50 kgs bag of good quality
cottonseed cake was about Rs. 150. The average annual expense for
protein supplementation with cottorseed cake comes to Rs.324. But
this is an average ‘and many females are not fed any cake.

In 1988, Dr. Qureshi from the Poultry Research Institute (PRI) of
Rawalpindi already pointed to the tremendous livestock feed pool
deficiency. According to him, by year 2000, the total deficit in
crude protein will be about 5.2 million tons(!)

Therefore, the present protein supplementation leve. leaves ample
room for nutritional improvement, which is the firs. constraint to
the development of animal production. Any genetic improvement
would also result in growth in the demand of energetic and protein
sources. An increase of 50 grams in the average individual protein
consumption would lead to a 110,000 ton increase in the demand of
cottonseed cake or sunflower meal (Rs.385 million is the marketed
value for sunflower meal), as they are interchangeable 1in the
rations, assuming that they equally priced.



ANNEX C-2

INTERNATIONAL SUNFI,OWER MEAL TRADE OVERVIEW AND MARKET
OPPORTUNITIES AND CONSTRAINTS FOR PAKISTANI SUNFLOWER MEAL

Source : Livestock Feed Case Study, RONCO, ACSCA, 1990.

The data used in this annexure are estimates for the 1989/90
marketing year. Figures following the name of a country account
for volumes of sunflower meal in thousands of metric tons.

The appendix attached, outlines sunflower meal production, imports,
exports, consumption and ending stocks for all concerned countries.

1. World sunflower Meal Production and Trade Overview

Of the oilseed meals used in animal feed worldwide, sunflower meal
is the fourth largest source of protein after soybean meal,
cottonseed meal and rapeseed meal (see Table 1).

8.8 million tons of sunflower meal were produced worldwide in
1989/90. The major part of the world suntlower meal output is used
in the country of origin: 22% of it is traded across borders (2
million tons for a marketed value of $232 nillion - Minneapolis
FOB), as shown in Table 1, against 36.6% for soybean meal (25
million tons, $ 4 billion).

TABLE 1

MAJOR PROTEIN MEALS :
COMPARATIVE WORLD EXPORT AND ENDING S8TOCKS LEVELS

PROTEIN MEALS PRODUCTION EXPORT (3) ENDING STOCKS
(1) 1989/90 (2) /production /production (3)
SOYBEAN MEAL 69.4 - 58.9 % 36.6 % 4.7 %
COTTONSEED MEAL 11.4 - 9.6 % 9.4 % 2.2 %
RAPESEED MEAL 12.4 - 10.5 % 17.5 % 3.2 %
SUNFLOWER MEAL 8.8 - 7.5 % 22.0 % 2.3 %
TOTAL 102.0 - 86.6 %

Source : World oilseed situation and market highlights, March 1990.

(1) Four major protein meals account for 86.6% of the worlds
protein meal production.

(2) Million tons and percentage of world production

(3) Average export and ending stock levels for the last five

9 0!



marketing years (85/86 to 89/90)

PRODUCTION AREAS

The Soviet Union (2,362): the total output is 1locally
consumed.

The two main commercial growers: Argentina (1,485) and
European Community (1,947). Production 1n Western Europe
(mainly the southern countries of the EC: France, Italy,
Spain) is expected to continue its upward path, though without
an impressive percentage increase.

Other countries such as China (391), Eastern Europe (Hungary
+ Romania + Bulgaria - 695), Turkey (493), the USA (282),
India (250) and South Africa (167). Major output produced for
these countries (cxcept China and India) is consumed directly
and has no impact on the international sunflower meal market.

Sunflower production tends to be restricted to areas where:

either the demand tor oil and protein meal is more balanced:
in the USA and in the European Commun.ty, demand for oilseed
products arise principally from the .ivestock feed sector's
demand for prote:n neal,

or climatic reasons restrict the growing of soybeans
(sunflower 1is more resilient in low rainfall conditions):
hence the interest in production in Argentina, despite the
livestock industry orientation towards 1low protein beef
rations.

The major countries involved in sunflower meal trade:

IMPORTS

The European Community accounts for 88% of the imports. The
Northern European countries -Hetherlands (390), German Federal
Republic (250), United Kingdom (220), Denmark (200), import
more meal than the Southern European countries -Ttaly (150),
France (130), Spaln (130), as the climate does not favor
sunflower cultivation in North Evrope.

e}

Cuba accounts for 6% of world imports.

Eastern Europe (Czechoslovakia, GDR, Poland, Romania, USSR)
accounts for 4% of total imports.

EXPORTS

With 73% of world exports, Argentina is the largest exporter

lqo
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Czechosleovakia and Poland are interested in acquiring soybean meal.
Soviet Unien and China are already big markets for Argentina.

Tnecreased consumption prospects in Argentina are limited as the
country only has 30 million pecple and the population grows at a
steady rate ot 1-2 per ~nt a y2ur. Pork and poultry production is
rather small, iven the tact that hkeef 1is cheap. Any future
ircrease in olilsced production wil! result in increased export of
nilseed meal.

Apart from Argentina, signiticant sunflower meal exports (more than
10,000 tons = 1% ot total exports) are coming trom large producers

(countrieas producing more than 100,000 tong).

Ao Lhe degroe of eubocotitatarclic far clloeod neal 1o relatively
Hign  (protoin contont  wvarcos oot Lhe Aifrerence  dso clearly
reflected in price piemto), wompel.tien sy come frowm other oil

meal marfoets, oespecialls foor sovboean neaj.

For exanplc, &0 of the Bracilisn coyhenn meal 15 exported. At
present, Bransii s looking leenly au the fast Europe and Soviet
Union situation. Inc:-osco in meal denacd in “hese countries will
ultimitely lead to o fxpansion of thocse markets for imported
scybean meal. Morcove:, it intlarion remains high in Bracil and
purchasing power does not Heep pace, neal consumption rmay slag,
consequently resulting in additi-nal supplies of soybean meal in
the export market.

4. Constraints to Paxistani Sunflower Meal Exports

Four major constraints in Pakistanl suntlowrr meal exports can be
forecasted:

. Quality 1s probably the main problem. In the past,
Pakistan has gained a rather bad reputation by exporting
low quality feedstuffs. Therce are no specific

regulations for quality control or consumer protection
applicable to the production of sunflower meal 1in
Paklistan, as opposed to trade specifications and rules
and individual controls of industrialized countries. The
market for protein meaels concerns mainly industrialized
countries with 1intensive breeding and high protein
supplementation level<. All these countries have rigid
rules and requlations regarding quality control of raw
material and finished products.

Moreover, in world trade, the rules most frequently used
are those of the Grain and Feed Trade Association (GAFTA)
of London. Rule 100 of GAFTA specifies a minimum of
protein-plus-fat, with the specific level of protein/fat
designated at the time ot the sale. Individual contracts
may alsn include a maximum limit on moisture. Other
factors are handled on a contract-by-contract basis.



Most sunflower meal traded internationally is pelleted to
reduce bulk and transportation cost.

The current quality of Pakistani sunflower meal is very
low due to a high fiber content which adverscly atfects
the protein-plus-fat content. Suntlower sced milling is
more complex than bean milling as sunflower seed 1is
"soft" and dehulling is not as casy for other oilseeds.
Therefore, 1t requires some pre-processing. Unless
investments are made and local plants are appropriately
equipped, it will be difficult for the Pakistani
sunflower meal to compete in the world market.

The distance between production and consumption sites is
normally limited. Feed compounders like to keep their
stock in the form of unprocessed seed rather than meal,
the quality of which may be difficult to maintain. Meal
users are often closer to the site of the processing mill
than oil users are, 1n order to limit large inventories.

No subsidies or incentives are provided for the export of
Pakistani sunflower meal. In Argentina, there 1is a
system of differential taxes to encourage crushing of the
bulk of the primary product, be it soybean, sunflower
seed or cottonseed. For example the tax rates are
reported to be 25% for soybean and 18% for soybean meal
and oil. 1India also provides export subsidizes for meal
while soybean exports are banned. In the European
Community, farmers are financially encouraged to sell the
seed to local crushing plants.

G
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AGRO-INDUSTRY INVESTORS’ SEMINAR

AGRIBUSINESS INVESTMENT OPPORTUNITIES
IN THE OILSEED SECTOR OF PAKISTAN

Date: October 26, 1991
Place: Lahore Chamber of Commerce and Industry
Lahore, Pakistan

Co-sponsored By
The AgriBusiness Cell,
Federal Ministry of Food, Agriculture & Cooperatives
And The
Lahore Chamber of Commerce & Industry
Lahore University of Management Sciences
United States Agency for International Development
Technical Consultants
RONCO Consulting Corporation
Agri-Bi-Con International {Pvt.) Ltd.

Analysis of Corporate Sector Constraints in Agriculture Project (ACSCA)

Time Allotted

PART I:

10:00 - 10:15 a.m.

10:15 - 10:30 a.m.

10:30 - 10.45 a.m.

10:45 - 11:00 a.m.

11:00 - 11:15 a.m.

11:15 - 11:35 a.m.

Speakers and Topics

OILSEED SECTOR POLICY AND THE AGRIBUSINESS INVESTMENTENVIRONMENT

Welcoming Remarks:  Gordon Kunde, Session Chairman and Corporate Agribusiness
Specialist, RONCO/ACSCA Project

Recitation from the Holy Quran: Mr. M. D. Tahir
Introduction of the Chief Guest:  Gordon Kunde

Chief Guest:  Lt. Gen. (Ret'd) Abdul Majid Malik, Federal Minister of Food, Agriculture,
and Cooperatives

"The Importance of Private Sector Agro-Industry Investment in the Oilseed Sector and
MINFAC Investment Promotion Efforts through the AgriBusiness Cell"

Mr. Mian Mohammad Ashraf, President, Lahore Chamber of Commerce and Industry
"Tie Role of the LCC&I in Promoting Agro-Industry Investment”
Dr. Imran Ali, Professor, Lahore University of Management Sciences

"The Role of Agribusiness Research and Training at LUMS: An Opportunity to Collaborate
with the ABC and Agro-Industry in Pakistan"

Dr. John Swanson, Deputy Chief, Office of Agricultural and Rural Development, United States
Agency for International Developmient

"USAID Support for the AgriBusiness Cell and Private Sector Agro-Industry in Pakistan"
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Part 11:

11:35 - 11:45 a.m.

11:45 - 12:15 p.m.

TECHNICAL PRESENTATIONS ON THE ACSCA OILSEED SECTOR
INVESTMENT CONCEPT

Introductory Remarks: Vice Admiral (Ret*d) M. Fazil Janjua, Session Chairman and President,
Agri-Bi-Con International (Pvt) Ltd.
George Metcalfe, Chief of Party, RONCO/ACSCA Project

"Agribusiness Investment Opportunities within the Oilseed Commodity System of Pakistan:
Conclusions from ACSCA Research and Analysis"

***Time allotted for the following presentations to include 10 minutes for questions and comments from the audience***

12:15 - 1:00 p.m.

1:00 - 1:30 p.m.

1:30 - 2:10 p.m.

2:10 - 3:10 p.m.

3:10 - 3:40 p.m.

3:40 - 4:00 p.m.

4:00 - 4:30 p.m.

Dr. Faiz Mohammad, Professor of Economics, International Islamic University and
George Metcalfe, RONCO/ACSCA Project

"The Edible Oil and Feed Meal Murkets in Pakistan"

Pascale Debord, Team Leader, Oilseed Investment Concept Paper, RONCO/ACSCA Project

"Oilseed Processing Plant Requirements and Specifications"

Adnan Ahmad, Oilseed Supply and Farm Services Analyst, RONCO/ACSCA Project
"Sunflower Grower Contracts, Farm Inputs and Extension Services and Oilseed Procurement
Requirements"

Luncheon: Hosted by the ABC/ACSCA Project

Gary Maher, Financial Analyst, RONCO/ACSCA Project

"Financial Projections for the Model Oilseed Processing Company"

Gordon Kunde, RONCO/ACSCA Project

"The ACSCA Oilseed Sector Foreign Investors’ Survey"

Final Comments from Participants and Concluding Remarks:

Dr. Imtizaj Husain, Agricultural Development Commissioner and Chairman,
AgriBusiness Cell, Federal Ministry of Food, Agriculture and Cooperatives

*** COPIES OF THE AGRIBUSINESS CELL/ACSCA STUDY, INVESTMENT OPPORTUNITIES IN THE OILSEED
SECTOR OF PAKISTAN, WILL BE DISTRIBUTED TO PARTICIPANTS AT THE SEMINAR **+



Government of Pakistan

o TV Ministry of Food
B LSS ( ! Agnculture & Cooperatives
AGRIBUSINESS CTLL At & Coon
Pal;.-Secretaniat, Islamabad
Tel : B26768-813030
Fax : 822703
Telex : 5844 MINFA PK
Telegram :  AGRIDIV

AGRIBUSINESS PROFILE: INVESTMENT
OPPORTUNITIES IN THE OILSEED SECTOR OF PAKISTAN

Given the demand for edible oil and feed meal in Pakistan, the preparation of a
comprehensive Oilseed Commodity System Investment Concept Paper was commis-
sioned by the AgriBusiness Cell (ABC) in March 1991 for the consideration of
interested local and foreign private sector investors. Policy and agribusiness
specialists from the RONCO Consulting Corporation and Agri-Bi-Con International (Pvt)
Ltd. were retained by the Ministry of Food, Agriculture and Cooperatives and the
United States Agency for International Development under the Analysis of Corporate
Sector Constraints in Agriculture Project (ACSCA) to analyze the Pakistan oilseed
sector. Detailed agro-industry evaluations of the seed, farm chemicals, farm
machinery, edible oil and livestock feed sectors of Pakistan preceded the integrated
analysis of the oilseed commodity system'. The purpose of this research was to
identify potentially viable investment opportunities attractive to private sector agro-

industry investors.

The major participants in the oilseed commodity system in Pakistan include seven
agro-industries which produce and supply farm and processing plant inputs, six
commodity processing and marketing agro-industries and four farm production
sectors. Table 1 shows the agro-industries and farm production sectors that comprise
the oilseed commodity system.

ACSCA technical consultants analyzed the agribusiness functions and linkages within
and between these agro-industries and farm production sectors to determine the
technical and economic strengths and limitations affecting agribusiness operations in
the oilseed commodity system of Pakistan. Figures 1 and 2 illustrate the agribusiness
linkages that comprise commodity systems in general and the Pakistan oilseed sector
in particular.

Y An agricultural commodity system is an organized business process involving agro-industry
input suppliers, farmers, agro-industry processors, and Jfinancing, distribution and marketing
Sunctionaries engaged in an integrated series of agribusiness activities. An analysis of an
agricultural commodity system includes an evaluation of the agro-industry structures,
business functions and marketing linkages which impact on the production, pricing and use
of a given commodity within the agricultural economy.



Market demand for edible oil and feed meal products, and the supply of oilseed raw
material for processing, were the primary factors analyzed to determine the potential
viability of investment opportunitics in the oilseed sector. ACSCA consultants
conc.uded that edible oil and feed meal market demand and price trends; government
policies and investment incentives; and oilseed production capability in place or
availacle in Pakistan justify substantial investments in large scale oilseed processing
plants. The estabiishment of such enterprises will also create new investment
opportunities in the hybrid seed, farm chemicals and implements, farm equipment
custom hire services, equipment manufacturing, livestock feed and commodity

marketing agro-industry sectors.

The model company proposed assumes the installation of a 500 ton per day oilseed
solventextraction plant to produce basic refined cottonseed and sunflower seed edible
oil for manufacturers of fully refined edible oil products. In year three of operation,
additional processing capability would be added to produce 200 tons of fully refined
and packaged edible oil for the consumer market. Processing plant technology would
include the delinting and decorticating equinment required to produce high quality
cottonseed and sunflower seed meals for the livestock feed market.

The total fixed and working capitai investment required to establish the model
company is estimated at Rs.430 million ($18 million). At full production, the model
plant would process 154,000 tons of cottonseed and sunflower seed and produce and
market 37,000 tons of high value edible oil and 60,500 tons of feed meal. The plant
would operate 330 days a year, processing cottonseed for 210 days and sunflower
seed for 120 days. Annual gross revenue is projected to increase from Rs.800 million
(US $33 million) in year three to Rs.2 billion (US $83 million) in year five.

Direct support to sunflower seed contract growers, provided by an Qilseed Production
and Procurement Unit, is a major operational feature of the model company. Given the
supply of high quality inputs and provision for technical extension services from the
model company to contract farmers, sunflower seed raw material for the processing
plant, operating at full capacity, is projected to be grown annually on 24,500

hectares.

Given current and projected domestic demand and price trends for high quality refined
edible oil and feed meal, as well as the potential to export these products, ACSCA
analysts also concluded that some 10 oilseed processing companies, on the scale of
the proposed model company, could be viably established in Pakistan in the medium
term. Demand trends and related product differentiation in the market segments
identified also indicate that, for the medium to long term, the proposed companies
would not be in direct competition with ghee manufacturers, palm oil and soybean
meal producers in the market place.



The establishment of 10 such companies would create a major commodity system
witnin the agricultural economy of Pakistan. The cultivation of 250,000 hectares of
sunflower and other non-traditional oilseeds on irrigated land in the cotton belt s
attainable. At this scale of sunflower production, oilseed processors would produce
some 200,000 tons high value sunflower oil and 220,000 tons of high quality
sunflower meal. Pakistan currently imports over 300,000 tons of nigh value edible oils
(excluding palm oil), and an estimated 400,000 tons of wheat is now used annually
as an ineffective, and thus costly, substitute for high protein meal in poultry feed.
Thus the development of viable domestic markets for large volumes of locally
produced sunflower oil and meal appears to be an attainable marketing objective.

In addition to generating new investment of Rs.4.3 billion (US $180 million) in modern
oilseed processing plants, achieving these oilseed production, processing and
marketing targets would create significant new agribusiness investment and domestic
and export marketing opportunities in the farm input supply and farm output
processing agro-industry sectors. Such major new investments in agribusiness would
also substantially increase production, employment and income in farming and agro-
industry sectors in rural Pakistan. Increased income for the rural population would, in
itself, significantly increase domestic market demand for the expanding supply of
agro-based products and services resulting from the dynamic growth of the oilseed

commodity system.

The ACSCA Oilseed Commodity System Investment Concept Paper, presenting
detailed data and information on the proposed agribusiness investment opportunity,
is available to prospective investors from the AgriBusiness Cell.

GLM
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Table 1 PARTICIPANTS IN THE OILSEED COMMODITY SYSTEM
A. Agro-Industries

FARM AND PROCESSING PLANT QUTPUT PROCESSORS & DISTRIBUTORS
INPUT SUPPLIERS

Hybrid Seed Producers Oilseed Processors
Fertilizer Manufacturers Livestock Feed Producers
Pesticide Manufacturers Poultry Processors
Farm Machinery Manufacturers Cattle Processors
Land Preparation and Distribution and Marketing
Harvesting Services Services
Processing and Handling Equipment
Manufacturers

Cotton Ginners (supply cottonseed
to oilseed processors)

B. Farm Production Sectors

OILSEED RAW MATERIAL SUPPLIERS LIVESTOCK FEED BUYERS
Cotton Farmers Poultry Farmers
Sunflower and Other Qilseed Farmers Cattle Farmers

THE AGRIBUSINESS CELL
MINISTRY OF FOOD, AGRICULTURE AND COOPERATIVES
Analysis of Corporate Sector Constraints in Agriculture Project
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Figure 1

Schematic of 2 Commodity System
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Figure 2 The Pakistan Oilseed Commodlty System
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Names and Addresses Tel. No.

SEMINAR ON THE OILSEED COMMODITY SYSTEM:
A MAJOR AGRIBUSINESS INVESTMENT OPPORTUNITY

October zZ6, 1991

LYST OF INVITEES

GOVERNMENT OF PAKISTAN

Ministry of Food, Aqriculture and Cooperatives:

Lt. Gen (Ret’d) Abdu. Majid Malik (2 invitations) 817088
Federal Minister of Food,

Agriculture and Cooperatives

Food and Agriculture Division

Government of Pakistan

Islamabad

Mr. Muzaffar Ahmad 821907
Secretary of Agriculture

Ministry of Food, Agriculture and Cooperatives

Food & Agrlculture Divsion

Government of Pakistan

Islamabad

Dr. Imtizaj Husain 826768
Chairman ABC/Agricultural Development Commissioner
Ministry of Food, Agriculture and Cooperatives

Food & Agrlculture Division

Government of Pakistan

Islamabad

Mr. Shahid Najam 823635
Secretary ABC/Deputy Secretary (IC)

Ministry of Food, Agriculture and Cooperatives

(Food & Agrlculture Division)

Government of Pakistan

Islamabad

Dr. Mohammad Sharif 813887
Oilseed Commissioner

Ministry of Food and Agriculture

44, East Office Tower

Blue Area

Islamabad

Mr. Amer Raza 829382
Coordinator ABC

Ministry of Food, Agriculture and Cooperatives

Food & Agrlculture Division

Government of Pakistan

Islamabad



GOVERNMENT OF PUNJAB, LAHORE

Mr. Mohammad Sadiq Cheema
Secretary of Agriculture
Government of Punjab, Lahore

Mr. Nisar Ahmed Brula

Project Director Oilseeds

69 - Khyber Block, Street # S
Allama Igbal Town, Lahore

AGRO-INDUSTRY REPRESENTATIVES

10.

11.

Seed Manufacturers

Cargill Group of Companies in Pakistan:

Mr. George R. Landsverk
Country Manager

Managing Director

Cargill Group of Companies
Plot # 76, Shadman II
Canal Road, Lahore

Mr. Aamir Z. Farooqi
Country Controller

Cargill Group of Companies
Plot # 76, Shadman II
Canal Road, Lahore

Mr. Jeff Bastin

Business Development Manager
c/o George R. Landsverk
Managing Director

Cargill Group of Companies
Plot # 76, Shadman II

Canal Road, Lahore

Dr. Abdur Rehman Khan

General Manager (Seed Division)
Cargill Group of Companies
Plot # 76, Shadman II

Canal Road, Lahore

Pioneer Pakistan Seed Limited:

Dr. Es~am-El-Gressi
Managing Director

Pioneer Pakistan Seed Ltd.
Awami Complex

F.B.-3 (1st Floor)

1-4 Usman Block

New Garden Town

Lahore

57481
66578

444740

488330
485062

488330
485062

488330
485062

488330
4850€¢"

864227



12.

13.

14.

15.

16.

17.

Maize

Rafhan Maize Products Co. Ltd:

Dr. Khan Bahadur

Maize Production Manager
Rafhan Maize Products Co. Ltd
Rakh Canal, East Road,

P.O0. Box No. 62,

Faisalabad

Edible 0il Manufacturers

Lever Brothers Pakistan Ltd:

Mr. H.J. Hemmen

Chairman

Lever Brothers Pakistan Ltd.
Avari Plaza, P.O. Box 220
Fatima Jinnah Road

Karachi

Mr. Azimuddin Khan

General Manager Agribusiness
Lever Brothers Pakistan Ltd.
Avari Plaza, P.0O. Box 220,
Fatima Jinnah Road

Karachi

Mr. Mohammad Jehangir
Agricultural Project Manager
Lever Brothers Pakistan Ltd.
Avari Plaza, P.O. Box 220
Fatima Jinnah Road

Karachi

Beco Edible 0Oils Ltd:

Mr. Mian Abdul Wahid
Chairman & Chief Executive
Beco Edible 0ils Ltd.
2-Kashmir Road

Lahore

Mr. Omar Qayyum
Managing Director
Beco Edible 0ils Ltd.
2~Kashmir Road
Lahore

041-40121

525170
520240

510761
525170

525170
520240

304695
370742

304695
370742



18.

19.

20.

21.

22,

23.

Khogani 0il Mills Ltd:

Mr. Asdagq Khan Khakwani
Chief Executive

Khogani 0il Mills Ltd.
Dur-e-Mahmood

District Jail Road
Multan

Fatima Enterprises Limited:

Mr. Mian Nishat Ahmad
Chief Executive & Chairman
Fatima Enterprises Ltd.
966/B, Mumtazabad

Multan

Kohinoor Edible 0Qils Ltd:

Mr. M. Abid Saigol

Chief Executive

Kohinoor Edible 0ils Ltd.
176-Shadman II

Lahore

Mr. Abdul Waheed Khalid
General Manager

Kohinoor Edible 0ils Ltd.
176-Shadman IT

Lahore

Sovbeans Pvt Ltd:

Mr. Zahid Rasool
Director

Room No. 17, 2nd Floor, Taj Arcade

73, Jail Road
Lahore

Univeirsal 0il Mills Ltd:

Mr. Mahboob Ali Khan
Managing Director

Universal 0il & Vegetable Ghee Mills Ltd

Sheikhupura

511987

512622
61764

485550
484424
484425

485550
484424
484425

486570

04931-8280
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24.

25.

26.

27.

28.

29.

EFFEF Inducstries Limited:

General Abdullah Malik
Chief Executive

EFFEF Industries Ltd
280/4 Javed Lane
Peshawer Road
Rawalpindi

Mr. M. Afzal Khan
Director

EFFEF Industries Ltd
280/4 Javed Lare
Peshawer Road
Rawalpindi

S. S. 0il Mills Ltd:

Mr. Shezad Ali Khan
Managing Director

S.S. 0il Mills Ltd
2-Tippu Block Garden Town
Lahore

Livestock Feed Manufacturers

National Feeds:

Mr. Mohammad Aamir
Director

National Feeds

1st Floor, Taj Arcade
73-Jail Road

Lahore

Mr. Mohammad Farooq Asghar
Director

National Feeds

1st Floor, Taj Arcade
73-Jail Road

Lahore

Pak (Ani) Feed Industries (Pvt) Ltd:

Mr. Mumtaz Ahmed Sheikh
Chief Executive

Pak Feed Industries (Pvt) Ltd.

Imab (Pvt) Ltd.
A/10-11, C.B. Center
Church Square

Lahore Cantt-13

566653

566653

475821-23
863377

475821-23

375194
374838



30.

31.

32.

33.

34.

Farm Machinery Manufacturers

Agri-Auto, Industries Ltd:

Mr. Najmul Hassan

General Manager

Agri-Auto Industries Ltd
5th Floor, Lakhani Center
I.I. Chundrigar Road
Karachi

Millat Tractors Ltd:

Mr. Sikandar M. Khan
Managing Director
Millat Tractors Ltd.
Shiekhupura Road
Shahdrah

P.O. Box # 1147
Lahore

Sayyad Machinery Limited:

Mr. Khalid Masud Butt
Chief Executive
Sayyad Machinery Ltd.
Plot # 65
Sharah-e-Quaid-e-Azam
Lahore

Solvent Extraction Plants

Alfa-Laval Pakistan:.

Mr. Walter A. Braun
Managing Director
Alfa-Laval Pakistan
P.O. Box 5049

4 - Tipu Block

New Garden Town
Lahore-54600

Mr. Sikandar Pasha
Sales Manager
Alfa-Laval Pakistan
P.0O. Box 5049

4 - Tipu Block

New Garden Town
Lahore

215285
219888

711021-5

312932

833653
833872

833653
833872

'551



35.

36.

37.

38.

39.

Centritech (Westfalia):

Mr. Zafar Khan 844393
Managing Director

Centritech (Westfalia)

114-B, Sector A-1

Township

Lahore

Aziz Industrial Equipments (Pvt) Ltd:

Mr. M.A. Aziz 303721
Chief Executive 372784
Aziz Industrial Equipment (Pvt) Ltd.

19-C-3, Gulberg III

Lahore

Burjor Ardespier Industries Ltd:

Mr. Majid A. Abdullah

Director

Burjor Ardespier Industries Ltd
4th Floor, State Life Bldg No. 4
Shahrah-e-Liaqgat

Lahore

Farm Chemicals Manufacturers

Dawood Hercules:

Mr. Razaq Dawood 301601
Director 302012
Dawood Hercules

35-A, Abdul Hamid Bin Badees Rd.

Lahore

DOW Chemical Pacific Ltd. Karachi:

Dr. M. Afzal 521803
Ag. Business Manager 521179
Dow Chemicals Pacific Ltd.

212-E.1 Lines

Dr.Daudpota Road

P.O. Box # 8528

Karachi

0



40.

41,

42.

43.

44.

ICI Pakistan Ltd:

Mr. Salman Burney
Manager

ICI Pakistan Ltd.

ICI House, 5-West Wharf Road
P.O. Box # 4731

Karachi-7400

Engro Pakistan Ltd:

Mr. Shauket R. Mirza
President

Engro Pakistan Ltd.

8 th Floor, PNSC Building
Maulvi Tamizuddin Khan Road
P.0O. Box # 5736
Karachi-7400

Ciba-Geigy Pakistan Ltd:

Mr. Suleman A. Sharif
Divisional Manager
Ciba-Geigy Pakistan Ltd.
Plot No.15, West Wharf Road
P.O. Box # 100

Karachi

Pakistan Agricultural Pesticides Association:

Mr. Salman Burney
President

Pakistan Agricultural Pesticides Association
ICI Pakistan Ltd.

Agro-Chemical Department

5-West Wharf

Karachi

Pakistan Poultry Association:

Mr. Yusuf Ahsan Khokar
Chairman

Pakistan Poultry Association
Taj Arcade, 73-Jail Road
Lahore

200171-2

551069
551060

200112

200171-2

438931

fb(ﬁ



45,

46.

47.

48.

49.

50.

51.

52.

All Pakistan Solvent Extractors Association:

Mr. Altaf Hussain Ali Anwar Ali

President

All-Pakistan Solvent Extractors Association
2nd Floor, United Bank Building

Chundrigar Rcad

Karachi

Mr. Sattar Admani (3 invitations)

Secretary

All-Pakistan Solvent Extractors Association
2nd Floor, United Bank Building

Chundrigar Road

Karachi

0il Miller:

Mr. Khawaja Mohammad Shahzad
Qadir Agro-industrial estate
Multan

0il Processor:

Mr. Abdul Haque
Konya Solvent 0Oils
Industrial Estates
Multan

Big Sunflower Growers:

Major Zahid Ali Bokhari
36-A, Tipu Sultan Road
Multan Cantt

Mr. Khan Mumtaz Khan Manais
Tiba Sultanpur

Tehsil Mailsi

Distt Vihari

Mr. Bashir Ahmad Khan Khakwani
Near Buzdar Hospital

Bosan Road

Multan

Mr. Shams Al Mulk

Member & Managing Director (Water)
WAPDA

705-Wapda House

Lahore

2414362
2411887
2419235

2414362
2411887
2419235

81411
81129

211954
366911/218

2,10



53.

54.

55.

56.

57.

58.

59.

60.

Mr. Khalid Khakwani
19~Cooper Road
Lahore

Mr. Zaheer Fikri
Managing Director
Face Limited
59/9, Sarwar Road
Lahore-13

Mr. Malik Khuda Baksh Bucha
House 11-C, New Muslim Town
Lahore-16

Chambers of Commerce

Karachi Chamber of Commerce & Industry:

Mr. Abul Aziz Haji Yaqoob

President

Karachi Chamber of Commerce & Industry
Sharah-e-Aiwan-e-Tijarat, P.0O. Box 4158
Karachi

Lahore Chamber of Commerce & Industry:

Mr. Mian Mohammad Ashraf
President

Lahore Chamber of Commerce & Industry
Plot # 11. Sharah-e-Aiwan-e-Tijarat
Lahore

Mr. Latif Chaudhry (30 invitations)
Secretary

Lahore Chamber of Commerce & Industry
Plot # 11. Sharah-e-Aiwan-e-Tijarat
Lahore

Mr. Mohammad Islam (28 invitations)
Joint Director

Lahore Chamber of Commerce & Industry
Plot # 11. sharah-e-Aiwan-e-Tijarat
Lahore

Mr. Nisar Ahmed

Director, Research & Development
Lahore Chamber of Commerce & Industry
Plot # 11. Sharah-e-Aiwan-s-Tijarat
Lahore

306345

370143
370114

854061-2

2411583

304634
305538
304638

304633

304638
305538

304638
305538



61.

62.

63.

64.

Member (30 members)

Executive Committee

Lahore Chamber of Commerce & Industry
Plot # 11. Sharah-e-Aiwan-e-Tijarat
Lahore

GHEE CORPORATION OF PAKISTAN

GCP - Sunflower 0il Processing & Marketing:

Mr. Naveed Mahmood

General Marketing Manager
Ghee Corporation of Pakistan
5th Floor L.D.A Plaza
Egerton Road

Lahore

Mr. Hasan Shauket

Marketing Manager

Ghee Corporation of Pakistan
5th Floor L.D.A Plaza
Egerton Road

Lahore

GCP - Sunflower Production:

Mr. M.A. Zahir Khan

General manager Processing & Marketing
Ghee Corporation of Pakistan

5th Floor L.D.A Plaza

Egerton Road

Lahore

AGRICULTURAL RESEARCH INSTITUTIONS

65.

66.

Pakistan Agricultural Research Center:

Mr. Sultan Mahmood

Deputy Director, Agribusiness
Pakistan Agricultural Research Center
Plot # 20, G 5/1

P.O0. Box # 1031

Islamabad

Dr. Zafar Altaf

Secretary ARD/Chairman PARC

Pakistan Agricultural Research Center
Plot # 20, G 5/1

P.O0. Box # 1031

Islamabad

304638
305538

302910

302910

486351

819051
ext: 2457

819051



67.

National Agricultural Research Center:

Dr. Amjad Masud 82005-392
Project Incharge

National Oilseed Development Project

National Agricultural Research Center

Park Road

Islamabad

UNIVERSITIES

68.

69.

70.

Lahore University of Management Sciences:

Dr. Wasim Azhar 870385-9
Dean 876851
Lahore University of Management Sciences

103-C-2, Gulberg III

Lahore-54660

Dr. Imran Ali 870385-9
Professor

Lahore University of Management Sciences

103-C-2, Gulberg III

Lahore-54660

Members (6 invitations) 870385-9
Faculty and Board of Governors

Lahore University of Management Sciences

103-C-2, Gulberg III

Lahore-54660

DEVELOPMENT FINANCE INSTITUTIONS

71.

72.

National Development Finance Corporation:

Mr. Abdul Shakoor 525106-9
Advisor Agro-Industries

National Development Finance Corporation

6th Floor, Finance & Trade Center

Sharah-e-Faisal, Karachi

Agricultural Development Bank of Pakistan:

Mr. M. Aslam Mian 826538
Executive Director

Agricultural Development Bank of Pakistan

Head Office, Faisal Avenue

P.O. Box # 1400

Islamabad



73. Mr. Anwar Mobasher 828948
Senior Director, Monitoring & Evaluation
Room 503, 5th Floor
Agricultural Development Bank of Pakistan
Head Office, Faisal Avenue
P.O. Box # 1400
Islamabad

EMBASSY

US Embassy:

74. Mr. Frank Coolidge 826161
Agricultural Attache ext; 2274
USDA American Embassy
Islamabad

FOREIGN DONOR AGENCIES

Asian Development Bank:

75. Mr. Grahame Muller 818793
Chief, Resident Office
Asian Development Bank
House # 38, Margalla Road
Islamabad

76. Mr. Ahsan Tayyab 818793
Agribusiness Project Officer
Asian Development Bank
House # 38, Margalla Road
Islamabad

United Nations Development Programme:

77. Mr. Mazaher Husain 822070
Agri-Business Advisor
United Nations Development Programme
U.N. Building Diplomatic Enclave-1
Block-2, G-5
Islamabad

World Bank:

78. Mr. Abdul Qayuum Sheikh 819781
Project Advisor
World Bank
20-A, Shahrah-e-Jamhuriat
Ramna 5
Islamabad

AN



79.

80.

81.

82.

33.

84.

85.

86.

87.

USAID:

Mr. James A. Norris 824071
Director

USAID

Islamabad

Ms. Nancy M. Tumavick 824071
Deputy Director

USAID

Islamabad

Mr. Arnold Radi 824071
Chief

ARD-USAID

Islamabad

Dr. John Swanson 824071
Deputy Chief

ARD-USAID

Islamabad

Mr. Dennis Weller 824071
Chief ext: 280
ASPPD, ARD-USAID

Islamabad

Dr. Abdul Wasay 824071
Agricultural Policy Specialist

ASPPD, ARD-~USAID

Islamabad

Dr. Gary Ender 824071
Senior Econonmist

ASPPD/ARD-USAID

Islamabad

Ms. Yasmin Qamar 824071
Project Management Specialist

ARD Training Unit

ARD-USAID

Islamabad

USAID ANALYSIS OF CORPORATE SECTOR CONSTRAINTS IN AGRICULTURE

PROJECT CONTRACTORS

Vice Admiral (Retd.) M. Fazil Janjua 811444/
President 826442
Agr-Bi-Con International (Pvt.) Ltd.

2nd Floor, Al-Malik Centre

70 W, F-7/G-7, Blue Area

Islamabad

\,‘\



88.

89.

90.

91.

92.

93.

94.

Mr. Chaudhry Magsood

Agr-Bi-Con International (Pvt.) Ltd.

2nd Floor, Al-Malik Centre
70 W, F-7/G-7, Blue Area
Islamabad

Dr. George L. Metcalfe

Chief of Party

RONCO Consulting Corporation
House # 56, Street 88

Sector G-6/3

Islamabad

Mr. Gordon W. Kunde

Corporate Agribusiness Specialist
RONCO Consulting Corporation
House # 56, Street 88

Sector G-6/3

Islamabad

Mr. Gary Maher

Financial Analyst

RONCO Consulting Corporation
House # 56, Street 88

Sector G-~6/3

Islamabad

Mr. Adnan Ahmed

Technical Consultant

RONCO Consulting Corporation
House # 56, Street 88

Sector G-6/3

Islamabad

Mr. Imran Hamid

Technical Consultant

RONCO Consulting Corporation
House # 56, Street 88

Sector G~6/3

Islamabad

Ms. Pascale Debord

Technical Consultant

RONCO Consulting Corporation
House # 56, 5treet 88

Sector G-6/3

Islamabad

811444

824858
823795

824585
823795

824858
823795

824858
823795

824858
823795

824858
823795



95.

96.

Mr R.M.U Suleman

Senior Consultant

RONCO Consulting Corporation
House # 56, Street 88

Sector G-6/3

Islamabad

Dr. Faiz Mohammad
Consultant

RONCO Consulting Corporation
House # 56, Street 88

Sector G-6/3

Islamabad

824858
823795

824858
823795

/\7\/]



