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MARKET ASSESSMFNT OF PHOTOVOLATAIC POWER SYSTEMS
IN AGRICULTURAL APPLICATIONS WORLDWIDE

REPORT NO. 1
THE PHILIPPINES

1.0 INTRODUCTION

1.1 Objectives

The Photovoltaic Stand-Alone Applications Project Office of NASA/Lewis
Research Center, Cleveland, Ohio has issued a contract to conduct an assessment
of the market for remote photovoltaics (P/V) power systems in worldwide
agriculture. The primary purpose of this study is to provide the U.S. industry
with a data-base and an analysis of the market for P/V in worldwide agriculture.
This study will help industry to identify the applications and countries with
a high P/V sales potential and assist them in developing appropriate marketing
strategies. This study therefore provides the following information essential
+o marketing strategy development.

e Potential market for P/V sales to the agriculture sector.

® Power requirements and usage profiles for a wide variety of
agricultural applications which are compatible with a P/V system.

® Operating and cost characteristics of power systems that will
compete against P/V.

e Energy, agriculture and development goals, programs and policies
which will influence P/V sales in a country.

e Appropriate financing mechanisms and capital available for P/V
purchases.

e Channels for distribution, installation and maintenance of P/V
systems.

. e Appropriate methods for conducting business in the country.
This study expects that by evaluating the market in several representative
case-study countries, an extrapolation to a worldwide market can be made.

A team from DHR Inc., and Associates in Rural Development }nc., conducted

a month-long pilot study in the Philippines during October and November 1980.

The purpose of the study was to gather data to satisfy the objectives of this
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study. In addition to the data collection activities, the team members gave
presentations on P/V energy systems, its possible applications, and potential
in the Philippines. They also distributed sets of brochures consisting of
advertising material obtained from P/V companies and from U.S. Government

sources.

The type of remote applications being evaluated are those requiriné less
éﬁan 15 KW of power and capable of operating without a conventional
back-up power supply. 1t has been postulated that many such applications
exist in rural areas with no access to grid electricity. Since agriculture
is a rural enterprise, it is likely that many opportunities for P/V use will
exist in agricultural applications. The type of applications being evaluated
include irrigation, post-harvest operations, food and fiber processing and
storage, and 1ivestock and fisheries operations.

The purpose of this report is to assess the market size for F/V in
Philippine agriculture. Tt describes the agricultural applications in the
Philippines that appear to be technically and financially feasible for P/V
use. It also assesses the institutional and market-related factors that
promote or hinder the use of P/V systems in Philippine agriculture.

1.2 Study Approach

The DHR study.approach consists of a focused data collection visit to the
country followed by a detailed analysis and a market assessment on returning
to the U.S. This process is described in greater detail below.

1.2.1 Philippine Data Collection

The major activity of the team members was meeting with a wide variety of
Filipino experts to obtain data and their opinions on factors important to use
of P/V in agriculture. Site visits were also made to obtain detailed power

requirements and usage profile data for several agricultural applications.

The type of agencies and individuals contacted included the following:



e Ministry of Energy officials

e Ministry of Trade and Commerce officials
e Ministry of Rural Development officials
e Ministry of Agriculture Officials

® Ministry of Labor Officials

e Government and/or University Research
Center Scientists

e Weather Bureau Scientists

e Bank Officials

e US and International Aid Organizations

e Energy Systems Distributors

e Agricultural Machinery Dealers and Associations
e Regional and Local Agricultural officials

e Farmers and Agribusiness

Appendix A gives the names and addresses of about 90 individuals who were

interviewed during the Philippine visit.

To assist in the data collection activities, DHR prepared a comprehensive
1

workbook for use for all countries. The workbook was designed to enable the

interviewers to collect consistent, accurate and complete data. The type of

data collected included the following:

e Aggregate Statistics: Objective was to obtain data on the following:
jevel of agricultural production; type of production; distribution of
production by size of operation; solar insolation; production trends.

e End-Use System Configuration Description: Objective was to character-
jze and describe: current agriculture practices in terms of operations;
machinery used/duration of use; availability of resources (labor, parts,
energy, etc.); P/V impacts; economics; financing; and diesel/gas,
electricity use.

e Balance of Systems Availability: Objective was to identify potential
barriers to the implementation of P/V systems that are related to BOS

requirements. These barriers include: costs; availability of parts
or equipment; skills of workforce.

1l

DHR Inc., ARD Inc., and IITRI Inc., Workbook for Market Assessment of P/V
Power Systems in Agriculture and Cottage Industries. Prepared for NASA/LeRC,
October 15, 1980 (revised January 28, 1981).
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e Government Attitudes and Policies: Objective was to assess
government officials' level of awareness or interest in P/V -
especially units of less than 15 KW for agriculture purposes--
and to assess policies conducive to, or hindering, P/V marketing
and use.

e Labor Availability: Objective was to determine the availability,
cost and skills of workforce, naticnally and regionally.

e Government Energy Policies: Objective was to assess planned and
existing government energy policies with regards to: rural
electrification; prices/supply; renewable energies; consumption;
type of energy used; P/V systems.

® Government Agricultural Policies: Objective was to assess existing and
planned government policies with regard to: crop production: intro-
duction of new technigues/equipment; role of P/V systems in agriculture;
incentives (financial and other); land reform/land use; employment
generation; import of agricultural systems; storage; research work;
marketing.

e Marketing Channels: Objective was to identify potential barriers/
incentives in the marketing of P/V systems, including the present
structure of markets; buying patterns; service/installation; profits;
availability of equipment, and costs of competing systems.

e Financing Mechanisms and Funding Availability: Objective was to
identify available credit for P/V use in agriculture.

e Business Environment: Objective was to identify incentives and
barriers that U.S. companies will face when attempting to conduct
P/V business in the couniry.
Additionally, the detailed agricultural sector characterization and
the identification of potential P/V applications conducted during the Phase

I study was used to focus *he data collection activities.

1.2.2 Data Analysis and Market Assessment

The information gathered during the field visit is used to characterize
the environment in which P/V systems would be marketed and used. This includes
an evaluation of the following factors:

e The economic development, agriculture, and energy plans to determine
the possible roles for P/V in agriculture.

e Suitability of financial institutions and mechanisms for funding
P/V systeme.

e Indications of private and puklic sector awareness and interest in
investing in P/V systems.



e Suitability of the existing business and marketing structure for
producing, distributing, installing, maintaining P/V systems.

e The current state of P/V systems use and key factors involved
in promoting its use.

The other major factor determining the extent of P/V use in agriculture
is the appropriateness of the applications and the cost-competitiveness of
P/V compared to its least cost, practical alternative. This requires characterizing
potential applications and obtaining’information on competing systems. The
characteristics of feasible applications are:

e power reguirements;

e usage profiles; and

e the extent of current and future use in Philippine
agriculture.

Additional information needed are data on:

e competing systems;

e cost, financial anc economic parameters;

e solar insolation data; ané,

e P/V system costs.
These data are fed into the "DHR P/V Market Assessment" computer model. The
model computes life-cycle costs, and the year in which the P/V system first
pecomes cost-competitive with its nearest competitor. Figure 1.1 is an over-
view of the DHR methodology. Greater detail on the DER methodology is given
in a later chapter.

The DHF market size estimation procedure assumes that if P/V is to obtain
é significant market share, it must be cost-competitive with the least cost,
practical alternative. There are, of course, special cases where other
advantages of P/V system far outweigh cost concerns. An example of such an
applicatiorn is remote operation of a signaling or monitoring device. Such

applications will be evaluated on a case-by-case basis.
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The qualitative analysis conducted previously, the cost-competitiveness
data, and the information on extent of use, is then used to obtain an esti-
mation of the probable annual market for P/V systems. Due to the inherent
uncertainties present in such analysis, DHR presents three sets of esti-
mates based on most likely, pessimistic, and optimistic scenarios.

1.3 Report Organization

Chapter 2 of this report presents a brief overview of the Philippines,
in terms of important economic and demographic characteristics, its energy
situation and relevant government organizations. Chapter 3 describes
develcpment plans and policies as they influec-re P/V systems use in agri-
culture. Chapter 4 describes the business environment in the Philippines.

Tris Chapter, together with Aprendix B, "Doing Business in the Philiprines,"

ia |

ve-ides an overview of the relevant Philiprines business community and the
specific advantaces an? disadvantages for developing P/V markets. Chapter

5 Zescribes the financial institutions that will play a major role in finar-
cinc P/V sales. Chapter 6 is an evaluation of the current public and ori-
vate sector interest and awareness in P/V systems. Chapter 7 describes ir
detail potential applications, their power and energy requirements andé the
possible extent of use. The concluding Chapter describes economic andé

firancial analyses for selected applications and estimates the probable

size of the market in the agricultural sector.



2.0 OVERVIEW OF THE PHILIPPINES

The purpose of this section is to provide general information
that is helpful in placing the following analysis of P/Vwithin the
Philippine context. Following a brief description of the demography
and key agricultural features of the country, this section then
presents an overview of the current energy situation, with a special
view toward implications for P/V. The section concludes with an
overview of government organizations that are of particular relevance

to the introduction of P/V systems.

2.1 Demographic Overview

The Philippines has a population presently approaching 50 million,
doubling within the last 25 years. The three percent annual average
growth rate has resulted in a population whose median age is 17-18
years. The per capita gross national product (GNP) is about $500
(U. $.). Nearly one-tenth of the population lives in the capital
of Manila and its suburbs, and another two-tenths reside in other
urban areas. Seventy percent of the population is classified as
rural.

Fifty percent of employment is within agriculture, fisheries,
and forestry. However, this sector contributes only 25 percent
of the GNP, as nearly seven out of 10 farmers are rice and/or maize
semi-sufficient farmers. Less than one-third of the land is considered
arable, and of the 11 million hectares of the land devoted principally
to agriculture, 75 percent of it is badly eroded. The average farm

size has been estimated at close to 34 hectares.



The Philippines is an archipelago, about the size of Arizona,
that is divided into three island groups: Luzon, Mindanao, and
Visayas. Although it consists of 7,100 islands, 11 of them comprise
in area more than 95 percent of the country's total area. Luzon,
!n the north, is the largest island. At present, central Luzon
is the nation's rice bowl, and the bulk of irrigated land occurs
in this section. However, by the year 2000, western and northern
Mindanao are expected to provide the majority of the nation's rice
needs. Mindanao is the second largest island and lies in the south.
The other nine islands, the Visayas, constitute 29 percent of the
total area of the country. The northern regions (Ilocos, Cagayan
valley, and central Luzon), the western visayas, and Mindanao are
the most important areas of intensive crop farming.
Large-scale operations produce sugar, bananas, and pineapple
for export, and are increasinglv moving into poultry and swine production.
cmall-holders and subsistence farmers primarily produce food grains
for domestic use and coconut for export. although the farm population
is more or less equally divided among regions, man-land ratios and
farm siz~ differences are quite marked. Regions with the most cultivable
1and resources per person are the Cagayan valley, central Mindanao,

and, to a lesser degree, western Mindanao.

2.2 Energy Situation Overview

Energy demand has been increasing steadily in the Philippines

over the last two decades. In the mid-sixties, average per capita
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annual energy consumption was the equivalent of 1.1 barrels of oil,
. 1 .
put had risen by 1980 to two barrels. Figure 2-1 and Table 2-1,
on the following two pages, show the historical mix of energy consumption,
as well as indicating the direction in which the government intends
to move while reducing the present heavy reliance on imported oil.
In fact, the Philippines is so highly dependent on oil for commercial
energy that in 1980 oil accounted for about 90 percent of the annual
commercial energy consumption total, or more than double the level
of 15 years ago.
Consequently, the Philippines has become extremely aware of
the importance of changing its energy source mix and improving consumption
efficiency. Domestic oil, geothermal, coal, hydroelectric, and
a number of other renewable and nonconventional energy resources
are viewed as major possibilities for helping reduce oil imports
and are presently under development.
e DOMESTIC OIL -- Extensive exploration and oil production
have only recently begun in the Philippines. However, initial
hopes during the late 1970s that oil production would climb
above 10 million barrels annually, and provide eight percent
or more of the national energy supply, are now being questioned.
e GEOTHERMAL -~ The Philippines has an extensive geothermal
development program underway, and this energy source has
high potential for greatly increasing the electrical energy

supply and for changing the energy supply mix. During the
past eight years, geothermal power has increased from approximately

1Basic statistics and an overview of the Philippine energy situation,
especially in terms of government development plans, can be found
in the "Five-Year Energy Program, 1981-1985," available from the
Ministry of Energy (MOE) in Manila. '
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Figure 2-1

HISTORICAL & PROJECTED
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"Five-Year Enevgy Program, 1981-).985," Ministry of Energy,
Philippines

Source:



Table 2-1

NATIONAL ENERGY. SOURCE MIX
(In million barrels-of-oil equivalent, MMBOE)
1980 1981 1985
Volume i Percent Volume |Percent Volume |Percent
Power
Hydro ' 6.62 7.21 7.26 7.42 17.08 | 12,78
Geothermal 3.84 4.19 5.34 5.46 16.34 | 12.22
Coal 0.42 0.46 1.15 1.18 8.38 6.27
Oil/diese! 19.39 | 21.13 19.50 | 1793 7.02 5.25
Nuclear - - - - 2.81 2.10
Nonconventional - - 0.09 0.09 1.37 1.02
Subtotal 30.27 | 32.99 33.34 | 34.08 53,00 | 39.64
Nonpower
oil 60.92 | 66.39 63.16 | 64.55 66.44 | 49.70
Coal 0.52 0.57 1.17 1.20 9.55 7.14
Nonconventional 0.05 0.05 0.17 017 47N 3.52
Subtotal 6149 [ 67.01 64.50 | 65.92 80.70 | 60.36
Total commercial
encrgy 91.76 1100.00 97.84 1100.00 133.70 {100.00
Oil share 80.31 | 87.52 82.66 | 84.50 7346 | 5494
Total indigenous 16.51 | 17.99 2248 | 2297 65.37 | 48.89
Per capita 1.90 2.00 247
Nonenergy con-
sumption® 510 3.40 3.70
Memo total**® 94.86 101.24 137.40

*Nonenergy consumption refers to petroleum only.
sepMemo total is the sum of total commercial energy and nonenergy consumption,

Source: "Five-Year Energy Program, 1981-1985," Ministry of Energy,
Philippines
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10 MW of capacity to about 1,200 MW of potentially feasible
production. This resource does vary considerably, however,
among the major islands, as it is not present on all nor

is it equally distributed where it is present.

e COAL -- Domestic coal production has also increased quite
dramatically, up eightfold in the past eight years to approximate-
ly 300,000 metric tons. According to Philippine government
projections, further increases in production (and increased
exploration of new reserves) will increase the volume of
coal use from 2.4 percent of total commerical energy consumption
in 1981 to 13.4 percent by 1985.

e HYDROELECTRIC -- There is still considerable potential for
tapping hydroelectric power in the Philippines. This potential
varies greatly from region to region and from island to
island. Further information on locations and production
projections are given in section 3.2 on rural electrification.
Mini-hydroelectric systems are also a major focus of recent
activity and are listed in Table 2-2 under nonconventional
energy sources.

e OTHER RENEWABLE AND NONZONVENTIONAL RESOURCES -- Table 2-2
shows the Ministry of Energy's supply projections for what
they consider to be the key technologies and sources for
the Philippines. Of potential competitive importance is
the development of the use of marsh gas/natural gas emanations,
wind, agricultural wastes, Or producer gas technologies.
Although they are not yet in widespread use, potential develop-
ment of these technologies is a factor for site-specific
applications where the government and the private sector
are experimenting with their feasibility and performance.
Of particular importance to the potential P/Vmarket is the
development of bio-gas technology, which, for example, can
become a direct competitor with P/V in poultry, swine-raising,
or feedlot operations.

An encrgy supply plan presently under development is the

growing of Ipil-Ipil for dendro-thermal power plants. Another
program is the ongoing effort to develop an alcohol fuel

program using sugarcane and casava as feedstocks. The government
and the private sector are pursuing this option with production
and sales scheduled for 1981.

2.2.1 1Implications of the Energy situation and Government Energy
Plans for I'/V Systems

The widespread awareness of what the cost of imported oil‘is
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Table 2-2

ENERGY CONTRIBUTION OF NONCONVENTIONAL ENERCY SYSTEMS
(In thousand barrels-of-oil equivalent, MBOE)
e ——
1981 1982 1983 1984 1985
1 Alcogas
Alzohol production 9620 | 575.50 | 1,407.50|1,964.20 ; 2,415.10
Bagassc:
Used for alcoho! production 55.10 | 329.40 805.70{1,125.60 | 1,430.30
Excess - 150.40 441.70( 617.40 792.00
2 Dendrothermal 86.00 | 233.00 433,00 682.00 973.00
3 Mini hydroelectric 140.00 | 390.00 737.00{1,133.00} 1,610.00
4 Small water-impounding
project 16.00 42,00 80.00| 143.00 213,00
§ Solar water heating 1.70 2.70 4.90 7.60 12.00
6 Biogas 14,00 21.70 31,30 42,60 55.71
7 Solar drying 0.20 0.30 0.50 0.80 1.20
8 Producer gas 0.50 0.50 0.0 1.40 2.40
9 Windmill water-pumping 0.20 0.30 0.40 0.50 0.60
10 Other projects:
Integrated encrgy systems - - 0.10 0.20 040
Solar pond - - 0.02 0.07 0.10
Hot spring utilization 0.02 0.04 0.09 0.14 . 0.14
Marsh gas 0.01 0.03 0.06 0.08 i 0.10
Agri/forestry utilization 0.05 0.10 0.20 0.30 0.40
Waste heat utilization 0.50 0.50 0.01 0.02 ' 0.05
Total 410.50 ! 1,746.50 | 3,953.4015,718.90 I 7,506.51
Source: '"Five-Year Energy Program, 1981-1985," Ministry of Energy,
Philippines
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doing to the Philippine economy and the desire to seek and develop
alternatives, provide a situation where P/V could be of benefit and
interest. However, the government has not included a significant
role for P/Vin their five-year energy plan. The main rationale

and thrust of government efforts is to apply well-known and cost-
effective technologies, and to wait for the more industrialized

and developed countries to develop and bring down the price of more
experimental or newer technologies. P/Vsystems are clearly viewed
in this latter category in the official government energy plans.
However, aithough the projected role for P/Vis low in total kw,
when compared to present P/V production levels and sales it is still
a substantial increase. As is covered later in this report, significant
reductions in costs per peak watt could dramatically increase the

role of P/Vin the Philippine energy plan.

2.3 Key Public Sector Organizations in the Energy Arena

puring the 1970s, a series of presidential decrees by Ferdinand
E. Marcos2 determined guidelines and set the direction of national
energy policy. These decrees made regulatory, research and development,
and planning functions the broad responsibility of the Ministry
of Energy.

Growing awareness of the seriousness of the energy problem,
its potential for inhibiting the development ﬁlans of the Philippines,

and the already stronyg negative effects on the Philippine economy,

2F‘or example, Presidential Decrees 1206 and 1573.
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led the government in 1980 to compress its ten-year energy plan
to five years, 1981 to 1985. The intent in compressing the plan
is to speed up the development of technology utilization and the
.adoption of energy strategies that will make the Philippines increasingly
self-sufficient.

Figure 2-2 shows the organizational chart for the Ministry
as it existed in late 1980. As the chart indicates, the Center
for Nonconventional Energy Development is under the Assistant Secretary
for Nonconventional Energy. Figure 2-3 shows the organization of
the Center for Nonconventional Energy.

Within the MOE, in terms of ail solar-related technologies,
the Center for Nonconventional Energy Development has the lead role.
Although several other government agencies are strongly pursuing
renewable enercy projects and policies, the Noncon Center is presently
responsible for research and development work and for coordination
of P/V demonstration projects.

As stated previously, P/Vis not scheduled for a significant
role in the government energy plan. However, the Noncon Center
is presently carrying out a small applied research program with
P/V systems. Involved with this program is UNDP support of aP/Ww
powered small-scale water pumping demonstration project. The Philippine
military has also installed several P/Wpowered systems in southern
Mindanao. Also, the Federal Republic of Germany is supporting
an experimental demonstration of aP/Wpowered village system (15

kwp) to be installed by AEG-Telefunken. However, as cf the Philippine
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FIGURE 2-2
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FIGURE 2.3
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visit by the DHR team, the arrays had not yet been installed in
the field and exact siting was uncertain.

There are other government agencies'which have important roles
both in the provision of energy supplies and in the development
of energy policy. However, none have direct responsibility for
solar technologies, nor are they anticipating carrying out projects
utilizing P/Vsystems. Other important agencies and organizations
in the overall energy sector are the National Electrification Administra-
tion, the National Power Corporation, the National Rural Electrification
Cooperative Association, and the Philippine National Cil Company.
Responsibilities and roles of these actors is discussed in section
3.2 on rural electrification. In addition, energy-related research
is being carried out by the University of the Philippines in Quezon
city and at Los Banos by the National Institute of Scierice and Technology.
Roles and activities of those agencies most directly involved in

agriculture-related issues are discussed below in section 3.3.
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3.0 PHILIPPINE DEVELOPMENT PLANS

The purpose of this chapter is to outline the major focus of
the government's development plans. Special attention is given
to the rural electrification plan and to the various strategies
for supporting development of the agricultural sector. Fisheries

and forestry development plars zre also discussed.

3.1 Economic Develorment flans

The modern induscvical sector, composed primarily of manufacturing,

construction, and mining and guarrying, is heavily concentrated
around Manila and accounts for about one-third of gross domestic
product. The large, mostly tra..tional agriculture and service
sectors contribute the remaining two-thirds. Overall economic growth
has averaged approximately six percent annually since 1970. In
agriculture, this was mainly due to increases in rice and corn produc=-
tion.

The economy is stil) heavily dependent upon the export of a
few primary goods, i.e., sugar, coconut products, copper Ores, and
forestry products, for its foreign exchange earnings. Nontraditional
exports, however, have become increasingly important. Trade deficits
have averaged one pillion dollars for the past five years. This
is roughly equivalent to the cost of crude oil imports, which represent
more than one-fourth of the total imports. The increasing cost

of oil-based energy, which represents 90 percent of the economy's

1
See "Country Development Strategy, FY 1982 -- Philippines," Agency
for International Development.



reguirements, is helping to fuel inflation at a current rate of
2

13 percent.

The government believes that two key issues must be rddressed
by their overall development plan.3 First, with a rapidly increasing
work force, there is a need to find productive work for pecople.
Second, there exists the pressing need to correct the negative balance
of payments situation. Consequently, the present government policy
consists of two main components:

1) mobilization of the rural sector to expand labor-intensive

agricultural production and labor-intensive small- and medium-

scale industry to serve rural demand; and

2) expansion of labor-intensive export products to earn needed
foreign exchange.

The government has stated that capital-intensive and high-risk
activities, or those of a service nature, will be the government's
main concerns. As is discussed in later sections of this report,
the role of the private sector is vital in the government's economic
development plans, and is clearly considered a primary actor in
both energy and agricultural development activities. In sum, the
government has adopted a strategy of developing energy self-sufficiency

through increasing reliance o indigenous and renewable sources

2
This is an official Philippine government estimate of the inflation
_ rate in 1980.

3'I‘hese overall goals are taken directly from the "Ten-Year Philippine
Development Plan, 1978-1987," and the DHR team did find commitment
among ygovernment officials and programs to the general thrust of

the plar.
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of energy, and has coupled this with a policy of increasing agricultural
production and efficiency of fossil fuel use in most agricultural
activities. Increasing e.ergy self-sufficiency and agricultural
production are to be brougu. about within the framework of developing
more rural areas. These development strategies do provide a supportive
general atmosphere for P/V market penetration, especially in instances
where P/V can increase productivity, reduce o0il imports, and create

increased rural employment.

3.2 Rural Electrification

The Philippines has been rapidly accelerating their rural electrifi-
cation program and view it as a major and important development
goal. The aim of the government and the power development program
is the total electrification of the< country by 1985. Within this
plan, electricity generation and transmission is the responsibility
of the National Power Corporation (NAPOCOR) , and the organization
of electrical cooperatives is carried out by the National Electrification
administration (NEA) for power distribution and retail.

The power sector in the Philippines consists of over 800 public
and private utilities, the majority of which either own and operate
generating units of less than 10 MV capacity, or purchase and distribute
power for base load requirements from NAPOCOR, the biggest single
power-producing utility in the country. Average national energy
availability from all power utilities was estimated in 198C to be
3,301 MW. Small private utilities and municipal systems provide

power in many areas not covered by the presently developed grid
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networks. Table 3-1 shows the installed generating capacity and
the projections for 1985.

The NEA involves itself mainly in the electrification of rural
areas, leaving the private sector to cover urban areas. Over the
next five years, NEA will be concentrating on the distribution of
power generally made available by NAPOCOR. This is to be accomplished
primarily through the formation of cooperatives. In 1979, NEA set
up six additional cooperatvies, making the total of registered coopera-
tives 116. Table 3-2 shows the status of energization in the NEA
cooperative structure as of early 1980.

Figures 3-1, 3-2, ard 3-3 show the present and planned generating
capacity that will provide power for the rural electrification program.
part of the government's change in the new five-year energy plan
has been to emphasize geothermal, hydroelectric, and coal plants
as a move away from oil. NEA provides capital loans to cooperatives
~onnected to the NAPOCOR grid at three percent interest for a 25-
year term with a five-year grace period. For self-generating coopera-
tives, the interest rate NEA gives is two percent with a 25-year
loan term and a five-yesr grace period. Table 3-3 shows the cost
in dollars of installing distribution lines and of hookups.

The DHR team was told by NEA that the most consistent problems
.they faced were maintenance, overloads and illegal connections,
and lack of trained manpower for installation and operation. NEA
stated that 30 percent of the rural cooperatives operate an average

of 24 hours a da;, and that some operate only about six hours a
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Table 3-1

INSTALLED GENERATING CAPACITIES BY REGION
(In megawatts, MW)

e S r— S ————————
e ————

[ 1980 1981 | 1985
MW Percent MW Percent MW Percent
Luzon
Hydroelectric §49.00 16.63 567.50 17.03 | 1,516.50 24.28
Diesel/oil 2,312.00 70.04 | 2,318.00 69.54 | 2,364.00 37.84
Coal - ' - - - 600.00 9.60
Geothermal 440.00 13.33 440,00 13.20 | 1,045.00 16.73
Nuclear - - - - 620.00 9.92
Nonconventional - - 7.74 0.23 101.52 1.63
Subtotal 3,301.00 100.00 | 3,333.24 | 100.00 6,247.02 | 100.00
Visayas
Hydroelectric 2.00 0.48 9.30 1.52 52.90 3.55
Diesel/oil 382.80 92.07 504.70 82.16 551.70 37.01
Coal 28.00 6.73 90.00 14.65 160.00 16.73
Geothermal 3.00 0.72 6.00 0.98 681.00 45.68
Nonconventional - - 4.26 0.69 45.26 3.03
Subtotal 415.80 | 100.00 614.26 | 100.00 | 1,490.86 100.00
Mindanao
Hydroelectric 382.00 40.92 382.20 48.47 | 1,251.60 7217
Diesel/oil 383.30 50.08 406.30 51.53 475.30 27.41
Coal - - - - - -
Geothcrmal - - - - - -
Nonconventional - - - - 7.22 0.42
Subtotal 765.30 | 100.00 788.50 | 100.00 | 1,734.12 | 100.00
Philippines
Hydroclectric 933,00 20.82 959.00 20.25 | 2,821.00 29.78
Diesel/oil 3,078.10 68.68 | 3,229.00 68.18 | 3,391.00 35.80
- Coal 28.00 0.62 90,00 1.90 760.00 8.02
Gceothermal 443.00 9.88 446.00 942 | 1,726.00 18.22
Nuclear - - - - 620.00 6.55
Nancoanventional - - 12.00 0.25 154.00 1.63
Total 4,482.10 100.00 | 4,736.00 100.00 | 9,472.00:] 100.00

Sourcie: “Five-Year Energy Program, 1981-1985," Ministry of Energy,
. Philippines
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Table 3-2

Rural Electrification -- Status of Energization

As of As of

Decerber, 1978 1979 December, 1979
Co-ops energized 88 12 100
Towns energized 651 178 829
Barrios energized 6,995 1,823 8,818
House connections 845,137 272,858 1,117,995

Source: National Electrification Administration,

1979 Annual Report
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Mindanao Power Projects
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Visayas Power Projects
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Table 3-3

Rural Electrification -- Costs

Distribution Lines: $1,981 per kilometer

Hookups: Materials Labor

Medium-size, 13.2 kv, phase-to
phase, backbone type, 150 amp $4,570 $1,640

secondary line, 220 volts,
single phase, 40-60 amp 1,640 910

Laterals, 220 volts, single
phase 2,400 876

plus $390 service charge
Cost of metelrs, etc. per consumer = $40

Transformer per KVA = $28
(typical size is 15 KVA)

Cost to a consumer to join co-op = ¥# 5
(per year)

Source: Mr. Santos, National Electrification Administration, Rural
Electrification Frogram
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day due to the cost of oil.

As already stated, the aim of the government and the power
development program is the total electrification of the country
by 1985. The country is presently considered to be approximately
45-50 percent electrified. However, almost all of this is in metropolitan
areas or towns, and little has reached into rural areas. Of importance
to P/Vuse is tﬂat it is also difficult to determine what 100 percent
electrification will mean in actual delivery of electrical power
to rural areas. The Philippines is using a backbone system and
plans to connect secondary lines to the backbone at later times.

This 100 percent figure for rural areas means only that the backbone
will be in main towns and villages. Many smaller viliages, islands,
and rural areas will remain unelectrified into the 21lst century.
This fact was repeatedly confirmed by the DHR team in discussions

in the Philippines.

There are two further facts concerning the meaning of 100 percent
electrification that may impact upon the potential P/V market. First,
most electrical distribution systems in the Philippines experience
numerous breakdowns or brownouts, with resulting unreliable service.
This is especially true in the more rural areas. In fact, most
of the larger generators sold to industry in the Philippines are
intended for use as backup generators. Second, due both to lack
of reliability and, in some areas, the high price of electrical
power, the DHR team found that some consumers involved in agriculturally
related activities who had access to grid power preferred to bdy
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a gasoline or diesel generator.
In summary, P/Vsystems will have to compete with grid power
for those agriculturally related processes, €.9. rice milling, that
can be located near the towns oOr villages that will be connected.
However, even in these instances, p/vmight occasionally be the preferred
power source due to unreliability or to the cost of electricity
produced by oil-generating plants. The grid will not be accessible
to many field operations and to many of the smaller villages, probably

until the 2lst century.

3.3 Agriculture

The major crops for which increased production is being strongly
supported are rice and corn. Secondarily, programs in cattle development,
dairy, and cotton are considered of critical importance, although
production of these products has not been increasing as fast as
intended. Table 3-4 is taken from the government's development
plan, 1978—1982,4 and indicates the key components of ongoing government
programs.

However, there are several important development policies and
programs within the government agricultural sector that relate specifical-
ly to opportunities for P/V systems. The crops discussed below are
chosen due to their importance forP/V applications throughout all

.production phases of the crop.

4"Five—Year Development Plan, 1978-1982".
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Program/Project

Table 3-4

Priority Programs and Projects

Description

Impiementing
Agency

B

Production Programs
1. Masagana 99

2. Palayan ng Bayan

3, Corporate Farming Program

4. Maisan 77

5. Sugarcane Development Program

6. Coconut Rehabilitation Program

7. Integrated Cattie Devetopment
frogram

8. Dairy Development Program

A major rice production program aimed 1o increase
the yield per hectare of palay cropland.

The program provides @ package of technology
consisting of high yielding variety seeds, fertilizer,
agricultural chemicals and extension services,

A sister program to Masagana 99 which encourages
the conversion of idle and virgin lands to pro-
duction of staple crops, notably rice and corn.

Primarily meant to augment rice production, the
program directed big private corporations to sup-
ply their employees with their cereal needs either
through direct importation or actual production.

The program's operational scheme and strategy is
patterned after that of Masagana 99, lts scope
covers white corn, yellow corn, sorghum and soy-
beans. The goals are: to meet the requirements of
the animal feeds industry and to provide for the
growing human and industrial needs.

Designed to make the sugar industry competitive in
the world market, The program calls for increased
productivity, market diversification strategies,
phasing out of sub-marginal sugarcane {arms, and

mechanization.

The program involves the planting of new, high
yielding coconut hybrids to replace gr-dually the
old variety.

This program aims at increasing beef production by
rationalizing present production techniques. Threc
types of cattle-raising projects are planned:

a) Opening of large-scale ranches (8,000-20,000
hectares) in idle grassland areas,

b) Opening medium-sized ranches {500-2,000
hectares) to engage in seed grass production for
commercial purposes.

c) Promotion of backyard cattle raising/
fattening as a supplementary source of income to
small farmers.

The program has the obijective of increasing local

production of milk and thus reducing yearly im-
portation,
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Program/Project

Description

implementing
Agency

9. Animal Dispersal Program

10. Regional Abbatoirs

11. Rehabilitation of Stock Farms

12, Expanded Fish Production
Program

13. Fruits and Vegetables Production
Program

14. Fruit Industry Development
Project

15. National Cotton Development
Program

11. Marketing and Storage Facilities
Programs

1. DBP Grains Processing and Storage
Financing

2. CB-1BRD Farm Mechanization
Program

The main objective is to improve the farmers’ capa-
bilities to produce meat by providing them with
the necessary animals on credit at liberal terms.

The program involves the establishment and rehabi-
litation of regional abattoirs in strategic areas in
the country to achieve economic and efficient pro-
duction, transport and marketing of meat.

The project is aimed at upgrading the eight stock-
farms of the BAI through breeding stock develop-
ment, pasture development, physical facilities
development, and manpower development.

The program aims to acceerate the pace of fish
production; to encourage the processing of im-
port-substituting products, €.g. canned fish and fish
meal; and to develop and expand exports of fishery
products.

The program focuses more on the proper timing of
planting, harvesting, and marketing of produce
with the purpose of minimizing adverse effects of
seasonality of production and inefficient market-
ing,

The project aims to expand areas planted to in-
digenous fruits with export potential {mango,
papaya, avocado, pomelo) by establishing new
plantations, increasing production level and im-
proving the quality of orchards to cope with in-
creasing demand for said fruits.

Basically, the program can be subdivided into: a)
agricultural production phase-production of the
required volume of seed-cotton over 8 given target-
ed hectarage; b) processing and marketing phase-
purchase of all seed cotton harvests, processing
into lint and seed, and marketing of output to the
textile mills.

A program which seeks to develop and reliabilitate
warehouses, mills, driers, and other facllities sside
from providing part of the capital.

The program lends credit support to facilitate the
acquisition of both production and post pro-
duction facilities such as hand tillers, portable
threshers and in-farm type driers,

3-14

BAI

BA!

BAIl

BFAR

BPI, NFAC

BPI, NFAC

PCcC

NGA

/])

/



Program/Project

Description

implementing
Agency

3. Grains Post-Harvest
Technology Development

4. Feedgrains
Marketing Program

5. Bulfer Stock
Maintenance Program

111, Agrarian Reform Programs
1. Agrarian Reform Estates Development
Financing Program

2. Land Settlement Project, Package !

An integrated program of research, extenzion,
manpower and skill development, credit, regulation
and incentive designed to provide adequate and
economic post-harvest facilities and equipment,
upgrade and modernize existing facilitias and
practices, and institutionalize efficient in-farm
and commercial processing and marketing tech-
niques in order to reduce post-harvest losses from
15-37% to about 10-20%.

Aimed to support the current government thrusc
on feedgrain production, the program seeks 10
develop an efficient marketing system through
modernization of feedgrain processing facilities,
price support and other investment incentives,
extension of improved techniques on feedgrains
processing and marketing, and integration of
all direct and input-supplying activities from
feedgrain harvesting up to industrial processing
or consumption.

Designed to maintain sufficient stocks of food-
grains against unexpected calamities and produc-
tion lean seasons, the projram is being carried
out through expansion of government storage
capacity of 1.5 million cavans annually, strategic
procurement and dispersal, and promotion of
quedan system of storage and distribution.

This program aims to support Samahang Nayons,
Area Marketing Cooperatives and oher land re-
form beneficiories to gcquire and operate post-
harvest facifities.

The program is designed 0 rehaiilitate and im-
prove existing settiements. 1t sims to formulate an
integrated program of action for the amelioration
of the living conditions of settier families in Quiri-
no, Nueva Vizcaya and Southern Leyte.

NFAC - National Food and Agricultural Council
NGA - National Grains Authority

PHILSUCOM - Philippine Sugarcane commission
PCA-- Philippine Coconut Authority

BAI - Bureau of Animal Industry

LDC - Livestock Development Council

BFAR - Bureau of Fisheries and Aquatic Resources
PCC - Philippine Cotton Cooperative

DAR - Department of Agrarian Reform
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RICE -- Though the Philippines has reached self-sufficiency
in rice, a 4.4 percent annual increase in rice production
has been targeted for the 1978-1982 per.od to keep up with
population growth and provide an adequate buffer stock.

of more importance toP/V applications is the attempt by

the government and farmers to reduce use of fossil fuels
and nonrenewable energy in rice production and processing.
Improved irrigation and methods of water pumping are a continuing
priority. However, there have been increased crop losses
recently due to nonuce of powered irrigation, as farmers
have not wanted to pay the increased cost of gasoline.

National Grains Authority (NGA) officials stated to the

DHR team that, by international standards, about 60 percent
of the rice crop is often of lower quality due to inadeguate
drying. 1In addition to increasing the number of farmers
using dryers, the NGA has instructed their research and
development units to attempt to eliminate, wherever possible,
the need for fossil fuel in drying and other operations

for rice and corn. NGA officials stated that they did not
see rural electrification as providing any major help in
solving their energy needs in field operations.

CORN -- Increasing corn production for human consumption

is a major emphasis at this time due ‘> a large domestic

_ production deficit, and the resulting importation of about
120,000 metric tons per year. Moreover, the key limiting
factor to increasing animal production in the Philippines

is the lack of feed grains. Production is targeted to increase
by 20 to 25 percent over the next six years. This increased
production is meant to reduce the need for imported corn

and to increase the availability of corn as an animal feed.

In the drier areas of the Philippines, corn can be rotated
with rice during the dry season, as it requires much less
water, even though still needing irrigation. This strategy
is being supported by the Ministry of Agriculture and is
expected to spread. Also, better post-harvest drying methods
are being encouraged because losses are sometimes as high

as 80 to 90 percent due tO poor drying and infestation during
storage. Methods where P/V is applicable are discussed in
chapter 7.

OTHER CROPS -- There are several crops that although BP/V
does not seem a likely power source in actual production,
P/V could be utilized in support facilities and at central
Hyuilding complexes on large farms. Sugarcane, bananas,
pineapple, and casava are crops in this categery. Banana
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and pineapple production should grow slightly for the export
market. Sugarcane and casava may experience more rapid
growth as feedstocks for alcohol fuel production. If the
Philippine government develops a large alcohol program, then
production of these crops will rise dramatically. As yet,
however, there is no indication of what increased production
is likely to occur.

There are a number of other crops in the Philippines that

are either not experiencing increases in production and/or

are not seen, at this time, as likely candidates for significant
numbers of P/V system applications in production operations.
Aamong these are coffee, rubber, cocoz, coconut, tobacco,

wheat, and cotton.

e LIVESTOCK PRODUCTION =~- poultry, pork, beef, and dairy are
all priority production areas. Government policies support
a number of programs aimed at improving production efficiency
and increasing the size of operations. This is especially
true with poultry and pork operations, where the private
sector is extremely active in establishing larger and more
cfficient operations. However, at this time, the number
of P/V applications in l1ivestock production seems limited.

3.4 Fisheries

The fishing industry in the Philippines employs approximately
795,000 fishermen and has been contributing about five percent annually
to the GNP. Objectives of the government policy are:5

e attain and maintain self-sufficiency in fish;

e optimize the use of fish and other aguatic resources, and
reduce wastage;

e promote import substitution and increase the exportation
of traditional and nontraditional fish and fishery products;
and

e achieve and maintain the optimum productive condition of
. the country's fishery resources.

5These goals are from the "Integrated Fisheries Development plan,"

Bureau of Fisheries and Aquatic Resources, 1980.
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The strategies for the exploitation of fishery resources are to:

e increase yields of existing production units in capture
fisheries and aguaculture, and selectively expand production
units;

e improve the fish marketing and distribution systems to minimize
gaps between production and consumption on the local and
regional levels, and to retain the quality of fresh fish
and fishery products that reach consumers;

o develop processed products from indigenous fishery resources
traditionally exported in raw or semi-processed forms;

e develop fishery resource-based cottage industries and other
ancillary industries;

e develop local markets for import substitutes, and traditional
and nontraditional foreign markets, for fish and fishery
products;

e protect the fishery resources from illegal practices of
over-exploitation and pollution by both domestic and foreign
vessels; and

o promote the use of appropriate technologies for the exploitation
and use of the resources.

The highest projected growth rate in fisheries is 10.8 percent
for inland fisheries. This estimate is of importance, as the DHR
team identified inland fisheries as the most likely part of the
fisheries sector for P/V applications. Electricity is presently
used (mainly for water pumping and aeratior) in hatching operations
and in fish ponds to allow for increasing the stocking density.

The Bureau of Fisheries and Aquatic Re:nurces has an ongoing inland
fisheries and aguaculture development program.

The incremental production in inland fisheries is expected

to come from the increased production of existing and additional

freshwater and brackish water fish ponds (both government leased
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and privately owned), fish pond estates in suitable areas, and lake
fisheries -{including fish pen and cage culture). The major activities
designed to realize the targeted incremental production and development
of this specific project are fingerling production and dispersal,
extension services, research, fish pond development surveys, and

training for the private sector.

3.5 Forestry

The major effort in forestry in the Philippines is directed
at reforestation, and at managing and protecting the existing forest
resources, rather than increasing harvests. Forest resources came
under increasingly heavy pressure during the 1970s, and government
policy is mainly directed at assuring a long-term production base.

Of particular interest to the energy sector is the development
of Ipil-Ipil plantations. The Forest Products Research and Industries
Development Commission is involved with the Ministry of Natural
Resources regarding wood production research and field production
strategies. Initial planting has already occurred. The National
Electrification Administration is managing the overall effort of
generating electricity using wood-fired plants. Two pilot plants
have been initiated: one 500 kw plant and another two to five MW

plant. The intended users of this power are rural electrical coopera-

tives.
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4.0 BUSINESS ENVIRONMENT

4.1 Overview of Philippine Business Practices in the Electric Generation
and Transmission Equipment Areas”

The bulk of electric generating and transmission equipment sold in
the Philippines flows either directly from manufacturers to end-users oOr
from manufacturers through importer/dealers to end-users. There is also
wholesale/retail distribution of small electrical jtems such as switches and
low voltage wire but this distribution constitutes a small portion of total
market value.

In the case of imported items, importer/dealers most often act as
exclusive agents for overseas suppliers and promote the products to end-users.
In some cases the importer/dealers will keep stock of items but in most
instances, particularly for high value items, sales are on an indent basis:
the importer/dealer makes payment to the overseas supplier and then
collects from the customer, or the customer opens a letter of credit or
effecting some other form of payment to the overseas supplier with the
overseas supplier reserving a commission for the local importer/dealer.
Foreigners cannot own retail operations in the Philippines but can wholesale
their products.

Credit terms normally range up to 60 days for small equipment items while
for large items installment payment terms are often arranged which include
terms of 25% deposit with the remainder payable in monthly instgllments
over a 2-year period.

Warranty terms range between one and two years normally. For example,

in the case of diesel generating sets, typical warranty terms would be two

1 Note that a substantial portion of this information has been taken from
"Energy Systeus rguipment Market Research in the Philippines.” Mobius

Research, May 1979; and verified through interviews by the DHR project staff.

)
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years for standby units and one year for primary power use. Such a
warranty would include parts and labor for repairs arising from equipment
faults.

Service is a very important factor in sales of equipment in the
Philippines, particularly service and spare parts facilities outside the
Greater Manila Area. End-users favor dealers who have a plentiful and easily
available supply of spare parts in addition to availability of workers
capable of undertaking the repairs. For smaller generating systems, service
is often left to the end-user or to the myriad of small electrical/mechanical
repair shops that exist in the larger towns. Larger systems will be
serviced either by the wholesaler or retailer of these systems. It should
be noted that a recent Presidential decree has required all firms that
sell eguipment to the government or to projects financed by the government
to maintain a service department and a supply of spare parts that is
capable of maintaining all equipment that is sold. Many distributors are
currently finding a shortage of ckilled mechanics as a consequence of this
regulation.

End-users tend to be highly price sensitive and often a price difference
of 1% in comparable products will result in the purchase of the cheaper unit.
The Japanese have recognized this price sensitivity and have allowed their
dealers only a 3% mark-up on the cost of the system in order to capture a
;grger proportion of the market. The Philippine government does try to
encourage the local production of electrical generation equipment by allowing

usually a 10% premium on these systems before selecting the cheaper unit.



4.2 Current Generation Equipment Competition

Presently, U.S. suppliers lead in the motor generator set field, which
may be an advantage to American photovoltaic manufacturers. The three major
suppliers are Caterpillar, GM Detroit Diesel and Cummins. Their long history
in the market, good service organizations and extensive availability of spare
pa;ts puts them in the lead. The sales of those firms are concentrated in
the range of diesel generator sets below 1,000 KW, which constitute the bulk

of the market. For diesel sets above 1,000 KW, major suppliers include Euro-

pean firms such as Mirrlees Blackstone, MAN, and Pielstick mainly because these

firms are able to arrange financing for end-users. In the very small genera-=
tor set range, gasoline engines are used. Leading suppliers for that range
include Briggs & Stratton, Honda, and Wisconsin. DHR has found that in the
agricultural sector, the near term competition is most likely to be gasoline
engines rather than gasoline generators, particularly in irrigation/pumping
applications.

1t is common for alternators and motors to be imported separately and
assembled locally for tariff purposes. Leading alternator suppliers include
Delco of the U.S., Hawker-Siddley, Brush, and Stanford of the United Kingdom.
Leading motor suppliers, in addition to Caterpillar, Detroit Diesel and Cum=-
mins, include Ford and Lister, both from the United Kingdom, Hercules of the
U.S., Slanzi of Italy and MAN of West Germany. British suppliers have a
strong position in the market as a result of their long history of market
promotion and frequent visits by their representatives. German motors are
kn;wn for their quality and reliability. Italian suppliers enter the market
by quoting competitive prices and liberal cred.:. terms. The Board of Invest-
ment (BOI) has also given permission for two firms, Izuzu Motor Co. and West

Germany's MAN to manufacture all ranges of diesel engines in the Philippines.



4.3 Foreign P/V Competition

Australian, French, German and Japanese firms have approached local
entrepreneurs as to their interest in photovoltaic systems. The French
cgrrently have two small 200 watt demonstration systems located in the
pProvince of Bulacan outside of Manila. These demonstrations are under the
auspices of the United Nations Development Program in cooperation with the
Philippine's Non-Conventional Energy Center and the Farm System Development
Corporation. The German government has proposed a $4 million photovoltaic
system for the province of Illocos del Norte for electrifying a village.

An agreement in principal has been worked out between the German government
and the Non-Conventional Energy Centfer and the Technology Resource Center.
The system is expected to be in place by the end of 1981. AEG-Telefunken
will supply the photovoltaic system and train Filipino technicians to operate
and maintain the system. An Australian firm is selling used American

solar panels to a Filipino entrepreneur.

In addition to foreign competitors, American photovoltaic manufacturers
may also in the future face local Filipino competition. A large, local,.indus-
trial firm and a large commercial bank have expressed interest in investing in
American photovoltaic firms and establishing an indigenous photovoltaic indus-
try based on American technology. A number of smaller firms and entrepreneurs
also expressed an interest in joint ventures with American firms primarily in
the importation of photovoltaic systems. These entrepreneurs ha&e also ap-
proached foreign photovoltaic manufacturers with the possibility of local man-

ufacture of photovoltaic systems.

4-4



Of the dealers interviewed, those presently carrying American motor
generator sets appeared to be willing to retail American photovoltaic systems.
However, to remain competitive in the field nearly all retailers expressed
tbg belief that American firms must offer liberal credit terms and low margins
to prevent the Japanese or Europeans from taking over and controlling the
market. The advantages of using these dealers as part of a Philippine
marketing effort is that they are 1) familiar with the electric generation
market, 2) familiar in dealing with American firms, and 3) usually have
a trained core of service representatives knowledgeable about electric
repair.

4.4 Climate for Investment

The Philippine government has accorded the local manufacture of

photovoltaic systems "pioneer industry" status. All proje:ts under this status:

v, ..shall be accorded priority by all government-owned

or controlled financing institutions such as, but not
1imited to, the Central Bank of the Philippines,
Development Bank of the Philippines, Philippine National
Bank and applications for financial assistance submitted
for these projects shall be given preferential consider-
ation in the matter of collateral requirements, re-
discounting and other requirements in order to facilitate
the early establishment of the projects. Furthermore,
costs incurred in the establishment and construction of
non conventional energy conversion facilities or equipment
duly certified by the Ministry of Energy# may, at the option
of the taxpayer, be directly chargeable to expenses and
shall be fully deductible as such from gross iﬁcome in

the year wherein such expenses were incurred."”

In addition to the above there are also a number of incentives regarding

Filipino equity, tax exemptions, remittance of profits, etc. that result in

Source: Investment Opportunities in the Philippines, Board of Investments.,
September 1980.

Certifying authority is the Center for Non-conventional Energy Development.
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an exceptional business climate for investment by foreign firms in the local

manufacture of photovoltaics (See Appendix A). In fact, one American

photovoltaic manufacturer has filed a letter of intent to establish a
local subsidiary that would eventually manufacture both the silicon cells
and photovoltaic modules. An additional incentive to locate a photovoltaic
manufacturing facility in the Philippines is its membership in ASEAN - a
potentially large market that could be developed from the Philippines.

4.5 Standards and Regqulations

Generally, all U.S. standards are acceptable in the Philippines. The
technical orientation of industry and government in the country is toward
the U.S. as a result of the long history of U.S. presence. Local standards
are most often based on U.S. standards.

The power supply is 60 hertz, 220-240 volts and 440-480 volts.
Transmission is 69 KV (kilovolts), 115 Kv, 138 KV, and 240 Kv.

Standards most commonly specified in National Power Corporation,

National Electrification Administration and for power and transmission projects

include the following:

UL - Underwriters' Luboratories Inc. (U.S.)
NEMA - National Electrical Manufacturers Association (U.S.)
REA - Rural Electrification Administration (U.S.)
ASTM - American Society for Testing and Materials (U.5.)

. IEC - International Electrotechnical Commission (Euirope)
PTS - Philippine Trade Standards
PEC - Philippine Electrical Code

IPCEA - Insulated Power Cable Engineers Association (U.S.)
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DIN - German National Standards (West Germany)
JIS - Japan Institute of Standards (Japan)
ANSI - American National Standards Institute
EEI - Edison Electric Institute

4?6 Tariff Rates

Energy equipment and supplies imported into the Philippines are subject

to customs duties and sales taxes (see Appendix E). Customs duties are con-

tained in the Tariff and Customs Code of the Philippines. The basis of

dutiable value is described in the Code as follows:

"The dutiable value of an imported article subject to
an ad valorem rate of duty shall be based on the home
consumption value or price (excluding internal excise
taxes) of same, like or similar articles, as bought
and sold or offered for sale freely in the usual
wholesale quantities in the ordinary course of trade,
in the principal markets of the country from where
exported on the date of exportation to the Philippines,
or where there is none on such date, then on the home
consumption value or price nearest to the date of
exportation including the value of all containers,
coverings and/or packings of any kind and all other
costs, charges and expenses incident to placing the
article in the condition ready for shipment to the
Philippines plus ten (10) percent of such home
consumption value or price."

In addition to import duties, energy systems equipment imports are

subject to a compensating sales tax as specified in the New Sales Tax
Law (NIRC). The rate for energy systems equipment as defined in this study
would be 10% calculated on a base of the total landed cost plus a 25%

mark-up. The calculatior would be as follows:



(Home Consumption + (10% of Home Consumption + (Postage, Commission

Value) value) & Other Charges)
4+ (Custom Duty) = Total Landed Cost
(Total Landed Cost) + (25% of Total Landed Cost) x 10% = Sales Tax

It should be noted that photovoltaics as a pioneer industry would be
exempted from all taxes under the National Internal Revenue Code, except
income tax, on a diminishing percentage. However, it is not clear whether
imported photovoltaic systems would be exempt from import duties and sales
taxes. It is likely that imported photovoltaic systems would be taxed if a
local photovoltaic manufacturing capacity existed and therefore imported
systems would be at a price disadvantage.

Balance of system components required for photovoltaic systems would be
tariffed. Presently, dealers of power generation equipment will import
alternators and motors separately from generators to avoid paying the higher
tariff for the complete system. In all 1ikelihood, American firms exporting
photovoltaic systems to the Philippines will have to ship the balance of
system components separately from photovoltaic modules to avoid paying a
similar import duty on the complete system.

4.7 Conclusion

Presently, American manufacturers of photovoltaic systems have several
advantages in developing the philippine market. First, there is an established
dealer/service/wholesaler network that is extensive and familiar with American
péoducts and business practices. Second, phot;voltaic systems have been
granted a number of tax incentives in order to promote the use of these

systems in the Philippines. Third, there are a number of entrepreneurs

)



willing to invest in local production of photovoltaic systems in joint
ventures with American firms. Finally, as a pioneer industry photovoltaic
systems will be granted priority access to capital from zll government-
owned or controlled financing institutions.

Potential disadvantages to American development of the Philippine
market is the presence by foreign firms currently being established through

demonstration projects.
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5.0 FINANCING OF ENERGY, AGRICULTURE AND DEVELOPMENT PROJECTS

5.1 Overview of the Philippine Banking/Investment System

The financial svstem of the Philippines is a networx of bank and non-
bank financial institutions. The banking sector is composed of the commer-
cial banks, thrift banks including savi=ngs and mortgage banks, rural banks,
dé;elopment banks and the savings and loan associations. The non-bank
sector includes investment houses, insurance and finance companies, pension
and trust funds and pawnshops. The Central Bank of the Philippines regulates
the operation of bank and ncn-bank financial institutions.

The banking sector accepts deposits, grants loans, invests in equities,
rediscounts papers and acts as trustee. In actual practice, however, a
financial institution spscializes in certain types of credit service.

Complementing the financial system are specialized banks comprising the
Development Bank of the Philippines, the Land Bank, and the Philippine Amanah Bank
as well as government non-bank financial institutions like the Social Security
System, the Government Service Insurance System, the Agricultural Credit
Administration and the National Investment and Development Corporation.

Of the financial institutions mentioned above six are primarily con-
cerned with irvestment in energy, agriculture and development projects. These
six financial institutions are:

e Commercial Banks which are active in small loans to small and medium in-
dustries. These loans are short-term and have high interest rates.

e Savings and Mortgage Banks that grant loans in a similar fashion to
commercial banks but cannot engage in foreign exchange trading, nor
. oven letters of credit. ’

e Rural Banks which are privately owned like commercial and savings banks

but receive financial and technical assistance and incentives from
the government. Rural banks primarily provide short-term workinc
capital loans to farmers.



e Land Bank of the Philipoines which is owned by the government and is
charged with the responsibility oZ financing the transfers of land
from landlords to tenant-farmers &s well as redirecting land-owner
resources to industry or other productive endeavors.

e Develooment Banks which usually provide short to long-term financing for

productive enterprises on a secured basis. These loans are given
to both industry and agriculture. These banks are government owned.

e Non-Bank Financial Institutions which extend financial services to the
commercial and industrial sectors of the economy. Financing is
short- to lorg-term in nature.

A more detailed description of the above institutions can be found in

Appendix F.
This chapter describes the Philippine financial system with the intentior
of identifying those institutions that would be likely to finance long-term

investments in energy and agriculture.

5.2 Attitudes of Financial Institutions Towards Photovoltaics

Interviews with a number of private and government financial institutions
representatives were held to assess the attitudes of the financial community
towards photovoltaic systems. As a whole there was a general sense of
enthusiasm and willingness of high officials to consider photovoltaics
systems for loans. At the project staff level,l/ however, there was a general
sense of skepticism as to photovoltaics' applicability in Philippines agri-
culture. This skepticism appeared to be influenced by the following factors:

e High initial capital cost of photovoltaic systems

e Awareness by project staff that only small photovoltaic systems are
currently economical

e Lack of information by project staff on photovoltaics’ limitations
. and advantages

e A belief that photovoltaics willnot, in the near future, be able to
supply large quantities of power at a low cost

1/ Those technical/economic analysts responsible for evaluating and recom-
mending projects for loans.
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e A belief that other energy sources such as biogas should be financed
before photovoltaics.

Although project staff remained skeptical after being interviewed, there
appeared to be a concensus that they would consider photovoltaics as one
energy alternative in a project and would finance photovoltaic projects if
they proved to be economically and financially viable.

5.3 Availability of Long-Term Investment Funds

In the Philippines, investment funds can be categorized into medium-
and long-term loans (2 to 5 years for medium-term loans and 5 to 15 years
for long-term loans) and short-term loans (6 months to 2 year loan periods).
Due to high inflation rates and rapidly changing interest rates most of the
capital loaned by commercial and savings banks tend to be short-term in
nature. Capital loaned by the development banks, botli private and government
owned, rural banks, and the Land Bank of the Philippines tend to be in the
form of medium and long-term loans. Of these long-term lending institutions,
only the private and government development banks, and non-bank financial
institutions as a rule issue long-term loans for fixed assets in excess of
BE50,000. Rural banks typically issue small working capital loans while the
Land Bank of the Philippines finances primarily land transfers from owners
to tenants.

Table 5.1 illustrates the relative size of total loans and investments
outstanding of the major Philippine financial institutions. Commercial banks
account for 72% or over 259 billion of outstanding capital in the Philippines
as of June, 1978. The next largest category in terms of loans outstanding
are the development banks with 17% or over 14 billion in investments.

All remaining institutions total 3% of the outstanding loans and investments

or B3.5 billion. Of the P13 billion loaned by commercial and savings banks

O
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TABLE 5.1

TOTAL LOANS AND INVESTMENTS OUTSTANDING BY INSTITUTIONS (June, 1978)

Institution Amount (ﬂillion) Percent Distribution
é;mmercial Banks 59,281.5 72.0

Rural Banks 5,660.1 7.0
Development Banks 14,390.5 17.0

Savings Banks 2,702.9 . 3.0

Private Non-Bank 170.2 0

Financial Institutions
Government Non-Bank 621.3 0]
Financial Institutions

Total - 82,870.3 100

Source: Philippine Yearbook-1979, Republic of the pPhilippines National Economic
Development Authority, October, 1979,
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=



in March of 1976 69% or over B9 billion was for short-term, working capital
loans and only 1% or R126 million of all loans were long term. In contrast,
nearly all of the capital lent or outstanding by thne development banks was in
the form of medium and long-term loans for fixed assets.

Of the available long-term capital of B6085.2 billion in 1977, ?73i.5
miilion (approvimately $100 million) or 12% was loaned for agricultural,
fisheries or forestry projects. The development banks accounted for 91% or
R663.9 million with the Development Bank of the Philippines (DBP) issuing
more than 95% of the loans granted by this group (See Table 5.2).

In examining the DBP's 1979 lending program, 8424.4 million or 29% of
the total B1.47 billion loaned in 1979 was granted to the domestic agri-
cultural sector and B277 million was loaned to foreign agricultural projects.*
The majority of agricultural loans were for land preparation/project site
improvements, and the purchase, installation and repair of machinery and
equipment (See Table 5.3).

To summarize, the amount of available long-term investment capital in
the Philippines was approximately B6085.2 billion ($832 million) in 1977 of
which B731.5 million ($100 million) was allocated tc agriculture (both foreign
and domestic projects). Of this amount, the Development Bank of the
Philippines loaned B663.9 million ($91 million) and is the major source of
long-term capital for agriculture in the Philippines today. In contrast, the
long-term loans given to ccoperatives for rural electrification amounted to
£917 million ($125 million) in 1979. These figures indicate that there is a

léng-term capital shortage in the Philippines which may constrain the potential

photovoltaic market.

*Note that the best data available on entire banking system's long-term
capital loans is dated 1977, Data on the DBP's lending is more recent,
dating to 1979. Both sets of data are used in this section and dates are
given when appropriate. ’
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Table 5.2

Loans Granted by Development Banks By Indust{z_(1977) (Millicn PesQs)

Agriculture Mining
Fisheries and Contract Real Public
Institution and Forestry Quarrying Manufacturing Construction Estate Utilities Service Government
Development
Banks 663.9 735.2 831.5 11.7 123.6 350.2 224.0 79.6
Government
Non-Bank
Financial
Institutions 40.1 579.3 20.9
Private
Non-Bank |
Financial
Institutions - 27,5 172.3 9.7
Total 731.5 875.2 380.8

1) Includes private development banks
2) Loans granted also include B893 million for consumption and 240 million for industry.

3) Loans granted include P46 million for commerce,

Source: Philippine Yearbook-1979, Republic of the Philippines, NEPA, October, 1979.

£2305.3 million for industry and 2141 million for consumption.



TABLE 5.3

DISTRIBUTION OF DBP AGRICULTURAL LOANS BY PURPOSES*

Percent
Purpose Loans (P) Distribution
Lang preparation/project site improvements 228,212,788 33
Purchases of stocks/planting materials 49,291,351 7
Purchase of work animals 30,636,389 4
Purchase of irrigation pumps 3,303,117 0
Purchase of fertilizers 20,624,834 3
Operating and revolving capital 31,589,992 5
Purchase of delivery and transport equipment 16,539,058 2
Purchase, installation and repair of .
machinery and equipment 221,061,464 32
Purchase repair of fishing vessels,
boats and equipment 29,086,464 4
Others 71,046,819 10
Total 2701,392,245 100

*Includes foreign loans.

Source: 1980 DBP Annual Report.
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5.4 Availability of Long-Term Investment Funds for Photovoltaics Systems in
Agriculture

For the most part, photovoltaic systems due to their high initial capital
cost will require long-term capital financing. The previous section estimated
the amount of available long-term investment capital in the Philippines to be
approximately B6085.2 billion in 1977 of which B731.5 million was allocated to

agriculture (both foreign and domestic). 1In 1979, the DBP loaned B424.4 million

($60 million) for domestic and B277 million ($31 million) for foreign agri-
cultural projects. It is clear that long-term financing photovoltaic systems
in agriculture would fall under the lending program of the DBP due to the
institution's major contribution to the long-term capital mark.t in the
pPhilippines. Comuercial and savings banks, although the largest source of
capital in the Philippines, would be interested primarily in short-term working
capital loans for low-risk, familiar, technologies. This preference teﬁds to wor
against photovoltaic systems. The amount of long-term capital available for agri
cultural projects appears to have been less than $60 million in 1979. How much
this figure will increase in the next five years would depend on the development
priorities of the Philippines and the ability of the nation to borrow long-term
capital abroad. Assuming that agricultural lending increases 10% per year for
the next five years there will be only $100 million of long-term capital avail-
able for domestic agriculture in 1985.

Although energy projects do have a priority in the DBP's lending program
and ‘will likely be as important in the next five'years as they are today, the
likelihood that long-term loans will be given by the DBP for photovoltaics

remains small for a number of non-financial and financial reasons including:
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e Llack of information on photovoltaics by potential applicants for
loans.

e High initial capital costs for photovoltaic systems that will re-

quire very large loans for relatively small systems in terms of
power output.

@ Competition with other energy sources such as biogas and biomass,

alcohol, mini-hydroelectric, etc., and photovoltaics which are
- relatively low-cost and familiar to the Filipinos.

It is DHR's opinion that the total amount of long-term capital that would
be available for photovoltaic systems would be very small for the above reasons.
Therefore, innovative financing schemes by photovoltaic manufacturers or the
U.S. Export/Import Bank may be needed to promote American photovoltaic systems

in the Philippines.

5.5 Loan-Terms for long-Term Investments

To provide some indication of the terms that photovoltaic systems will
encounter in receiving long-term loans, this section presents a sample of the
loan-terms for long-term loans currently being given to applicants by long-
term financing institutions. Three types of financial institutiors were con-
sidered: The Development Bank of the Philippines, the Private Development
Corporation of the Philippines (a private, non-bank financial institution) and
the Industrial Guarantee and Loan Fund (a government, non-bank, financial in-
stitution) (see Table 5.4).

Interest rates for long-term loans ranged between 12%-14% for all three
institutions. These interest rates are substantially lower than those offered
by the commercial and savings bank sectors (20%-22?) but are substantially
higher than rural electrification loans (2%-3%). Maturity time for loans is

short -- a maximum of 15 years on fixed assets compared to 25 years for

rural electrification loans.*

r

*
Note that another potential barrier to.the financing of P/V systems is related

to the method used in estimating the costs/benefits of B/V and alternatives.
These methods are discussed in section 8.2, The Need for Economic and Financial

Analysis.
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TABLE 5.4

LONG-TERM, LOAN TERMS FOR SELECTED FINANCIAL INSTITUTIONS

Terms

Interest Rate

Debt-Equity Ratio

Collateral Loan
Values

Maturity/Repayment

Loan Range

DBP

12%-14%

85:15

90% on Titled Real
Estate; 80% on
Chattel

10 Years-Fixed
Assets

#100,000-R1,000,000*

PDCP

12%-14%

N/A

N/A

4-15 Years

#50,000-
£1,000,000

IGLF
12%

80:20 (90:10 for
depressed areas)
Guarantees on Non-
Collateral lLoan

Portion

3 Years-Working Capital
10 Years-Fixed Assets

£50,000-8500,000

Rural Electrification

2% Power Generation
Co-ops
3% NPC Connected Co-ops

25 Years with a
5 Year Grace Period

*
Loans above and below

N/A = not available

these amounts are available.




5.6 Conclusion

The Philippines has an extensive financial network composed of both pri-
vate and government owned financial institutions. The majority of investment
funds are controlled by the privately owned commercial and savings bank sector.
These funds are available as short-term working capital loans primarily in-
vegied in industry, consumption, commerce,.real estate and public utilities.
lLong-term investment capital amounts to #6085.2 billion ($832 million). 1In
1977, of this amount £731.5 million (or $100 million) was loaned to the agri-
cultural sector. The Development Bank of the Philippines is the major source
of long-term capital for agriculture. DHR estimates that only a small part of
this capital will be available for financing photovoltaic systems. This lack
of capital may be a significant barrier to the marketing of photovoltaic sys-
tems.

Considering that private venture capital in the Philippines tends to be
short-term and loans have high interest rates, there appears to be few alter-
natives to the development banks as a source of low interest, long-term loans.
American photovoltaic manufacturers or distributors will have to focus part of
their marketing efforts on convincing these institutions that photovoltaics
are economically and financially viable and worthy of long-term loans or intro-

duce innovative financial schemes to promote the sales of photovoltaic systems.
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6.0 CLIMATE FOR P/V AMONG KEY FACTORS

The purpose of this chapter is to describe the level of awareness
and interest in the public and private sectors of the Philippines
for P/Vsystems. Awareness is intended to mean the general knowledge
of P/Vsystems and potential applications. Interest describes the
attitude people and institutions had toward obtaining or using P/V

in their own operations.

6.1 Level of Public Awareness

The DHR team estimated that, in general, only about 20 percent
of the individuals contacted and interviewed had any real awareness
or level of knowledge akbout P/V systems. However, within the agricultural
sector and related organizations or agencies the team contacted,
the level of awareness was higher, as almost all organizations or
agencies had one or more people who were aware of what P/V systens
were and what they can generally be utilized to power. An even
higher level of awareness and sophistication about P/V systems was
found in several key agencies outside the Ministry of Energy, for
example, the Ministry of Agriculture, the National Grains Authority,
and the National Irrigation Administration. 1In these instances,
people had been considering possible applications and had, therefore,
educated themselves aboutP/V systems. It should be kept in mind,
Jowever, that in most instances where there Was.such a high level
of awareness, the people were professionals who were actively involved
in trying to solve energy problems in the agriculture, fisheries,

*

or forestry sectors.

In summary, the DHR team found that although general awareness
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was low, that in almost all agencies or organizations it was not
difficult to find individuals who had some general knowledge of

P/V systems.

6.2 Level of Public Interest

As a result of extensive meetings with all of the major government
agencies related to agriculture (and therefore having important
relationships to the future of P/V systems in the Philippines--see
Appendix D), the DHR team felt that there is certainly a strong
interest inP/V systems among these government agencies. Even in
those instances where awareness was not high, aP/V demonstration
or explanation by the DHR team usually resulted in a strong interest
to exploreP/V possibilities. However, despite a high level of interest,
and as this report has stated before, there is not yet a concentrated
or strong effort to adopt or utilizeP/V systems. Present interest
is mainly confined to the demonstration level.

The DHR team found that this primary interest in demonstration
projects was also sometimes present with interest in usingP/V in
agency operations. A number of officials were able to identify
initial applications whereP/V systems could be employed, for example,
in agency communication systems or in field extension operations
related to research and development activities. There was a complete
range of agencies and the types of activities for which these agencies
were interested in utilizingP/V. 1Interest exists in just research
applications and testing, for example, in water pumping, powering

fans for dryers, or multiple-use experimentation. Interest also
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etists for operations use such as charging remote betteries, powering
remote communication equipment, or running media equipment.

In moving beyond experimentation and demonstration, people,
especially those involved in energy work within agencies, become
;keptical as to the appropriateness or match of P/V to their needs.

It was repeatedly mentioned to the DHR team that their major concern
or reservation was based on the high present market cost of P/V systems.
This seemed to be the key inhibitor to a more widespread and higher
level of interest necessary to move beyond demonstrations. People

in the Philippines are taking a wait-and-see attitude toward P/V

Only an improvement in the relative cost of P/V to competing energy
sources will address this inhibiting factor, and create an atmosphere
and possibility of increased interest. At that time, it will be

possible to address remaining concerns about p/v performance (e.g.

durability) t.at can only come with user experience in the field.



6.3 Entrepreneurial Interest*

There is currently an active and enihusiastic entrepreneurial interest
in photovoltaics by Filipino‘businessmen. In interviews with both large and
small industrialists, there was the attitude that photovoltaics could develop
§§ a viable eneruy industry in the Philippines. Both a large industrial cor-
poration and a large commercial bank have expressed interest in financing
economically viable photovoltaic projects, as well as establishing a local
photovoltaic industry. Smaller firms, presently involved in selling flat
plate solar collectors, have also expressed an interest in establishing con-
tact with American photovoltaic manufacturers with the purpose of establish-
ing joint manufacturing ventures or marketing of photovoltaic systems.

In general, the level of knowledge and sophistication about potential
applications, markets and photovoltaic systems is high in larger firms. 1In
addition, larger firms appeared to be interested in technology transfer
arrangements with the United States, while smaller entrepreneurs expressed
a willingness to act as dealers for photovoltaic systems. A number of entre~
preneurs, both large and small, ihquired about the possiblity of setting up
a regional production facility in the Philippines to service the ASEAN mar-
ket (Singapore, Thailand, Indonesia, Malaysia and the Philippines). These
entreprenuers felt that it may be possible to obtain preferential tariff
duties on an ASEAN photovoltaic facility from the ASEAN community. One firm
has advertised small photovoltaic systems in Philippine newspapers with

limited sales success. These systems were designed to power radios and

electric fans and geared to the upper-middle and upper class market.
To date this businessman has not been able to penetrate this market success-

fully. One problem (often cited by businessmen) is the fact that

* N .
To protect the confidentiality of DHR .sources, this section presents a

general overview of DHR impressions of Philippine entrepreneurial interest
in photovoltaics.
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potential customers are familiar with much larger systems. For example,
farmers irrigating their fields commonly use 4" - 6" pumps of 5 to 10 hp.
Smaller photovoltaic systems (below 1 KW) are viewad with scepticism by
farmers who feel that P/V cahnot do as good a job as gasoline or a diesel
pump.

Finally, there have been a nuuber of local and American firms that
have sold photovoltaic systems to the Philippine Non-Conventional Energy
Center and the Philippine Armed Forces for demonstration and testing pur-
poses. Satisfaction with these systems sold to the government and private

sectors appeared to be high.
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7.0 POTENTIAL APPLICATIONS

Duriry Phase I of the study, DHR identified a variety of agricultural
applications in the Philippines that would be most compatible with p/vV
power and would present a ldrge market for P/V systems. The major factors
used 1 the selection were:

N e Level of production/importance of crop;

® Type of operation and its ability to use a P/V power source;

® Exter’. of use of operation in the Philippines;

® Extent of current level of mechanization of the operation;

e Size of the power required (less than 15K¥/ capacity).

The selection process identified a variety of applications such as: irri-
gation of rice, corn, sugarcane,; piggeries,; rice hulling; corn shelling
and grinding; and fish refrigeration that should prove to have a high p/V
use potential in the Philippines.

This preliminary identification was used to focus the data collection
activities in the Philippines. It enabled an efficient use of time in the
field and resulted in identifying and characterizing several applications.
The applications identified, and described in later sections of this chap-
ter are:
® Irrigation
® Rice Drying
e Rice Hulling
® Corn Milling
® Continuous Cropping of Rice
e Ice Plant for Fish Preservation
e Fish and Shrimp Hatcheries
e Maintenance Facilifies for Large ?érms

e Forestry Stations
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e Salt Ponds

® Miscellaneous Battery Charging Applications
The list of applications selected cover a wide range of power requirements
(20 W to 12 KW) capacity, diverse load profiles and varying operating

environments.. They also represent a potentially large market for P/V systems

if rost and other .barriers can be overcome. It is very likely that most

other applications would fall within the operating characteristics described

in this chapter.
The following sections provide brief descriptions of typical applica-
tions, their power requirements and load profiles, the extent of use in the

Philippines and some indication of future demand for comparable equipment.

7.1 Irrigation

Currently, there are 3 million hectares of rice out of which 1.3 mil-
lion hectares are irrigated. Current policy calls for irrigating the re-
maining 1.7 million hectares at the rate of 100,000 hectares per year.
Other crop:- .equiring irrigation are:

e Vegetables -- These are mainly quarter to half acre plots
farmed by tenant or owner farmers. The vegetable plots are
irrigated manually and require awont one to two man-hours
per day. Due to the subsistance nature of this group of
farmers, it is unlikely that they would be a possible P/V
system user.

e Commercial Crops (sugar cane, pineapple, etc.) =-- Generally,
these are irrigated by means of high volume and/or high pressure
irrigation systems. They often use 6-10 inch pumps driven by
50-150 hp diesel or electric motors. Thus, it is unlikely that
in the near-term photovoltaic pumping systems could replace
these large pumps.

1Estuar, Dr. Fiorello, Administrator, National Irrigation Administration.
The majority of the irrigation schemes (80%) are and will be gravity fed,
while 10% will employ large pumps of the order of 100-500 hp, irrigating
100-300 ha. These irrigation schemes are undertaken by the National
Irrigation Administration. The remaining 10% are small irrigation pump-
ing schemes (less than 100 ha), falling under the jurisdiction of the
Farm Systems Development Corporation. '
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® High value Cash Crops in the Upland Areas -- These reguire less
water per hectare than rice, but a higher pumping head (up to
about 50m to 60m) is needed. Photovoltaic powered pumps could
be appropriate for irrigating these crops.
Farmers in the large irrigation schemes use small pumps for pumping water
from the irrigation channels to the fields. Additionally, farmers also use
gumps for ground water pumping. The most common pump size in use is the
4" diameter and smaller discharge, and typical pumping heads range from
10m to 50m, with the average around 20m? Altho +h the average rice field
size is 2 ha, most small pump installations (about 45%) service about 6-8
ha, implying that a pump is used by groups of farmers.3
In recent years, due to the ever increasing cost of gasoline and die-
sel, many farmers have drastically reduced the use of small pump irriga-
tion. This has resulted in significant crop losses and financial distress
for the farmers. Thus, a cost-effective source of power independent of
conventional fuels would be looked upon favorably by not only the farmers
but also the rural and development banks who have recently been faced with

high default rates on working capital loans to farmers.

7.1.1 Load Profiles

Crop irrigation load profiles depend on rainfall. There are four
distinct climatic zones in the Philippines? they are:

e First type: Two pronounced seasons; one dry from November to
April, the other wet during the rest of the year. 2all the
regions on the western part of the Islands of Luzon, Mindoro,
Negros and Palawan are of this type.

@ Second type: No dry season; with a very pronounced maximum
rain period from November to January. In this class fall

2NIA, unpublished data on small pump characteristics.

3These refer to pumps installed through NIA financing. Privately purchased
pumps may supply the needs of individual farmers. :

4For more information see: Kintanar, R.L., Annual Climatological Review,

1974. Philippine Atmospheric, Geophysical and Astronomical Services
Administration (PAGASA), March 5, 1980.
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Catanduanes, Sorsogon, the eastern part of Albay, the eastern
part of Leyte and a large portion of eastern Mindanao.

e Third type: Seasons not very pronounced; relatively dry from
November to April and wet during the rest of the year. The
maximum rain periods are not very pronounced with the short
dry season lasting only from one to three months. Regions
with this type of climate are the western part of Cagayan
(Luzon), Isabela, Nueva Vizcaya, the eastern portion of the
Mountain Province, southern Quezon, Masbate, Romblon, northeast
Panay, eastern Negros, central and southern Cebu, part of
northern Mindanao, and most of eastern Palawan.

e Fourth type: Rainfall more or less evenly distributed through-
out the year. Tre regions affected by this type are the Batanes
Province, northeastern Luzon, the southwestern part of the Cama-
rines Norte, the western parts of Camarines Sur and Albay, Bon-
doc Peninsula, eastern Mindoro, Marinduque, western Leyte,
northern Cebu, Bohol and most of central, eastern and southern
Mindanao.

Typical growing seasons for various crops within each of the growing

seasons can be found in the Philippines Agriculture Factbook and Buyers

Guide?

In the Philippines, the most commc: cultural practice is single crop-
ping of rice; the next most common is double cropping. However, with the
availability of photovoltaic power, irrigation water can be supplied
throughout the year at no additional cost. For demonstrating the appli-
cability of P/V systems, several irrigation regimes have been selected.
Table 7.1 shows irrigation water requirements for rice and corn cultiva-
tion in Laguna, which is located in ceatral Luzon; a major rice growing
area in the Philippines.

7.1.2 Extent of Mechanically Powered Pumping

Small pumps, pcwered by diesel and gasoline engines, are purchased
directly by the farmers. Financing is through agencies such as NIA, FSDC,
the development or rural banks, or self-financed.

Table 7.2 shows data on pump sales as recorded by AMMDA6 and pumps

5Second Edition, Copyright 1979, published'by philippine Almanac Printers, Inc.

6Agricultural Machinery Manufactu..rs and Dealers Association.
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Table 7.1

IRRIGATION WATER REQUIREMENTS FOR SFLECTED CROP GROWTH REGIME IN LAGUNA

Crop Regimen

Rice Double Crop1 - 1 HA

Rice Double Crop and Corn One Crop2 - 1 HA

Seepage

wWater Required Evapo- Effective Seepage Gross Irrigation Evapo- and Effective Gross Water
mm/month transpiration Rainfall and Percolation Water Requirements transpiration |Percolation Rainfall Requirements
Month
January 66 22 56 125 66 56 22 125
February - - - - 112 - 20 115
March - - - - 150 - 27 154
April - - - - 174 - 30 180
May - - - - 75 - 51 30
June 156 128 112 175 156 - 128 175
July 138 128 112 153 138 112 128 153
Augqust 135 144 112 129 © 135 112 144 129
September 61 69 56 60 61 112 69 60
October 132 147 112 121 132 112 147 121
November 109 151 112 88 109 112 151 88
December 110 96 112 158 110 112 96 158
Notes

1 Rice first crop from June to September, Second crop from October to January
2 The above rice crop season plus corn from February to May

Assumptions

a. Evapotranspiration equals pan evaporation for rice (M.M. Agua, et al, Water Use Patterns in Different Scales of Pumped Irrigation Systems -
International Rice Research Institute, Typescript)

b. Evapotranspiration for corn is 0.72 times that of rice (0.72 = consumptive coefficient for corn (0.75 - 0.85)/consumptive coefficient for rice

(1.0 - 1.2))
c. Effective rainfall is 100% in dry season and 54% in wet season (Agua, M.M. et al.)

d. Power requirements calculations assume 20m head, 70% pump efficiency, 80% motor efficiency.

See DHR, Inc. Phase I Report, Volume IV Page F-15.

e. Mainfall and pan evaporation data {rom ¥Wecather and Clinate Data for Philippinc Rice Rescarch, IRRI Rescarch Series, Ho. 41, November, 1979.

€. Irriqgation efficiency is Ans.




9-L

TABLE 7.2

STATUS ON PUMPS SOLD AND INSTALLED IN THE PHILIPPINES

As of Total Installed
June Jan-Sept As of
1975 1976 1977 1978 1979 1980 1978
Financed via
NIA 16,582 1422 1464 l641 N/A N/A 21,109
AMMDA a
Sales N/A N/A N/A 4331 4106 1612 40,000

a) DHR estimate

Source: AMMDA, NIA unpublished data.



installed using NIA financing. A majority of the pumps are 4" pumps with a
10m to 20m total dynamic head (TDH). They are coupled to a 5-10 hp gaso-
line or diesel engine depending on the TDH requirements. Table 7.3 shows
the distribution of pumps by size. AMMDA estimates that demand for irri-
qgtion pumps of all sizes should average about 3500 units/year for the
next five years.

Based on our observations and discussion, we found ° t farmers in
general have over-sized pumping units when compared to inwir water demand
TDH requirements. This is due to current water management pfactices and
to the popularity of certain engine/pump sizes. It is likely that smaller
v/ V powered pumps could be used, but the farmers must be convinced that

the smaller pump is appropriate.

7.2 Rice Drying

In 1979, the Philippines had approximately 10,000 MT/day of mechanical
drying capacity? The ownership pattern and average daily capacities per
unit were as follows:

Natioral Grains Authority -~ 30% (3.5 MT/day)
Private -- 20% (15 MT/day)
Industry -- 50% (6 MT/day)

The majority of the dryers are batch type, with oil fired furnaces and
gasoline or electrically powered fans. Given the limited national dryer
capacity, it is very likely that only 15 to 25 percent of the annual rice
harvest (7 million MT in 1979) is mechanically dried. The remainder is
sun-dried. Currently, post harvest losses aré high due to inadequate dry-
ing. With the increasing popularity of rice multi-cropping, the need for

mechanical dryers will increase further due to the need for drying during

the wet season.

7 . . . . . . , . \
National Grains Authority, National Drying Situation, unpublished typescript.



Pipe Diameters

TABLE 7.3

DHR ESTIMATE OF IRRIGATICN PUMP SIZE DISTRIBUTION

Percent Distribution

Typical Engine

Total Pumps Installed

of Sales Size (HP) As of 1978
2" x 2" 25 3-5 10,000
3" x 3" 10 3-5 4,000
4" x 4" 50 5-10 20,000
greater than 5" x 5" 15 7-16 6,000

Source:

Based on data from

AMMDA, NIA and several other miscellaneous

sources.



The International Rice Research Institute has developed small capacity
batch type dryer configurations which would be compatible with small p/V
power systems. Their characteristics are shown in Table 7.4. The most prob-
able P/V powered configuration of the dryer would be one with an electric
motor and a rice hull furnace. The purchaser of one of these units would
most likely be a farmer, who in addition to drying his own grain would dry
tﬁ; grain of neighboring farmers for a fee. It could also be purchased by
a group of farmers.

Given the intermittent use of the dryer throughout the year, it is
most unlikely that a P/V array, fully dedicated to running the dryer fan,
could be economical. The most likely configuration would be the use of
a dryer along with a farm irrigation system.

7.2.1 Load Profile

Assume a farmer with two hectares under rice, and 2 MT/ha yield, pur-
chases the dryer. He could use the Model IT “ryer for four days after har-
vest to dry his grain. If he double-crops in Luzon or Visayas, he would
use it for eight days per year. The total electricity consumption would be
approximately 35 kwh/harvest, and the power requirements would be about 1.5
kw (capacity).

7.2.2 Ex:tent of Mechanically Powered Drying

Table 7.5 shows the numbers of dryers installed up to 1979. These
account for drying only a small portion of the annual rice production. Salesof
dryers in 1978 and 1979, amounted to 63 and 73 respectively? Sales in the
first three quarters of 1980, were 46. AMMDA ggtimates that total sales
of-flat type dryers to average about 580 per y;ar, and about 80 per year
for circulating type dryers for the next five years. If all rice were to
be mechanically dried, the number of dryers required for 1979 rice yinld

would be about 20,0009 with a total capécity'of “d,OOO'MT/day. This canu

BSource: AMMDA

9Assumes 3.5 MT/day drying capacity and 100 drying days/yeayr per dryer. '/\/L/
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TABLE 7.4

IRRI VERTICAL BIN BATCH DRYERS CHARACTERISTICS

IRRI MODEL I

Capacity -- 2MT per 4 to 6 hours

Power -- 3hp electric motor or
5hp gasoline engine

Fuel Consumption

Engine -- 1.5 liters gasoline/hour

Burner -- 2.7 liters kerosene/hour

IRRI MODEL 11X

IMT per 5 to 6 hours

2hp electric motor or
3hp gasoline engine

0.75 liters gasoline/hour
2.0 liters kerosene/hour, or
3-4 kg rice hulls/hour*

*Model II can use either a kerosene burner or a rice hull furnace. (One
ton of paddy provides approximately 200 kg of rice hulls, sufficient for

50 hours of drying (10 tons of rice)).

Source: Agricultural Engineering Department, The International Rice Research
Institute P.O. Box 933, Manila, Philippines.



NUMBER OF RICE DRYERS INSTALLED AS OF 1979

Table 7.5

Ownership

National Grain Authority
Private

Industry

TOTAL

Number of Dryers

875

156

919

Capacity/MT
12-Hour Operation

61,668
41,184

108,852

211,704



be compared with the current capacity of 10,000 MT/day or the probable
capacity in 1985, of about 22,000 MT/day.

7.3 Rice Milling

Over 99 percent of the 1979 milling operations are privately owned
and operated. Two major types of milling machines in use in the Philip-
fines are:

® The Steel Huller -- This is the most popular type of machine

currently in use. Various sizes are available ranging from
200-300 kg/hour to 600-800 kg/hour models. Power requirements
range from 3 hp to 1C hp (electric).lo They account for over

95% of rice mills installed, but only 57% <. the rice milling
capacity.1l

® The Cone Type Mills -- These account for less than 5% of the

rice mills installed, but mill about 43% of the rice. The
average capacity of a mill is about 600 kg/hour and_ the power
requirements range from 10 hp to 40 hp (electric).

Generally, the mills ar: powered by diesel engines. A recent study12
found that an average of 11 hp is required to drive steel huller mills,
while cone type mills average 42 hp. Cone type mills are generally locat.ed
near the main thoroughfares and in towns away from the main source of paddy.
In contrast, steel huller mills are found in rural areas near the main
source of paddy. This mill type is often household oriented, serving pri-

marily the needs of consumers living within the village.

7.3.1 Load Profile

Rice mills are operated continuously throughout the year. However,
the intensity of use varies from month to month, with peaks coinciding
with the planting months.

12 a .
A recent study showed that the steel hullers were utilized an average

loSource: Polygon Agro-Industrial Corporation, Manilaz, Philippines.

11

NGA, National Milling Situation, unpublished typescript.
12Process Engineering Department, "The Technical and Economic Characteris-
tics of Rice Post-production Systems in the Bicol River Base." The
Institute of Agricultural Engineering and Technology, University of The
Philippines at Los Banos, November, 1978.
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of 26% of rated capacity and cone type mills an average of 64% on a monthly
basis. Table 7.6 shows the capacity utilization rates by type and capacity
for the Bicol River Basin area for rice milling operations.

7.3.2 Extent of Rice Milling Facilities

Table 7.7 shows the milling capacity as of 1979. While there has been
; significant increase in milling capacity, there is yet a milling shortfall
that has to be met. AMMDA estimates that the sales of the smaller steel
hullers to average about 4,000 vnits per year for the next five years.
Corresponding sales of the cone type machines are expected to average about
70 per year. Rubber roll type huller sales are expected to average around

700 per year.13

7.4 Corn Grinding

Corn is the second largest single crop produced in the Philippines.
The production in 1979 amounted to 3.2 millior metric tons, representing
an average annual increase of about 5.5% since 1977. The hectares under
corn, however, has been fluctuating about 3.3 million hectares during this
time period.14 Two types of mills predominantly used in the Philippines are:
® Grinders -- capacity range: 100-500 kg/hour; averaging capacity:
200 kg/hour; typical power requirements: 3 hp electric motor, 5 hp
diesel engine, or 6~8 hp gasoline engine.
® Roller Mills -- capacity range: 500-3650 kg/hour; average capa-
city: 1200 kg/hour; typical power requirements: 15 hp electric
motor, 25 hp diesel engine, or 35 hp gasoline engine.
A recent studylsindicated that on the average a grinder mill processes
about 40,000 kg/month of corn. The regional variation in processing load

varies from a low of 13,000 kg/month to 142,899 kg/month. Roller mills

13These are similar in vower reauirements to the steel hullers.
14Bureau of Agricultural Economics, Summary of Agricultural Prqduction,
1977, 1978, and 1979, unpublished typescript.

Almeda, J.P. and Caddaro, R.A.,"Miliing‘cbsts and Recovery Rates of
Palay and Corn in the Philippines, 1976." Economics Research Report,

1979 series, Number 7, Bureau of Agricultural Economics.

i5
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RICE MILL USAGE PATTERNS

Table 7.6

Hours of Useage/Day

Mill Type: Steel Huller Cone Type
Power HP (diesel) 7 10 16 11 18 37 rﬁ61 42
Rated Capacity kg/12 hr-day | 1300 | 20007 oooo | 1500l ssso 5200 | 9500 | 4000
MONTH
January 3.1 1.4 2.6 2.2 5.0 5.5 7.0 6.5
February 3.4 1.4 2.6 2.2 5.0 3.4 6.5 5.8
March 3.1 2.9 3.1 8.6 5.0 5.8 10.3 8.9
April 4.6 3.4 5.5 4.6 5.0 9.8 |11.5 |(10.6
May 4.3 2.9 5.3 4.3 5.0 9.8 8.6 8.4
June 2.9 1.4 3.1 2.4 5.8 3.4 6.7 5.8
July 2.6 1.0 2.6 2.2 5.5 5.5 6.5 6.0
Anqust 2.6 1.2 2.2 1.9 5.5 5.5 6.5 6.0
September 4.6 2.4 3.4 3.1 4.1 4.6 6.7 6.2
October 6.2 3.1 6.0 5.0 4.1 9.8 12.0 10.8
November 4.8 3.1 5.3 4.3 4.1 9.8 {12.0 |1lo0.8
December 3.1 1.7 3.4 2.6 6.7 9.1 8.2
Monthly Average 3.6 2.2 3.8 3.1 4.8 6.7 8.6 7.7
|

Source: Calculated from data in Process Engineering Department, op.cit.
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Tablie 7.7

1979 MILLING CAPACITY

Milling Capacity

Ownership No. of Mills (MT/hours day)
National Grain Authority 66 17,220
Industry 15,396 . 1,725,236

Source: National Grain Authority, Unpublished Typescript, 1980.
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process about 190,000 kg/month of corn. The regional variation in proces-
sing load for roller mills ranges from 33,000 to 450,000 kg/month.

7.4.1 Load Profile

Corn mills operate throughout the year on an as-needed basis. There
is some degree of monthly utilization rate variation, but details on the

month-to-month variation are unknown. Table 7.8 shows the operating charac-

teristics for each type of mill.

7.4.2 Extent of Use of Corn Milling Equipment

Discussions with agricultural machinery dealers indicate that about
B0% of the corn mills are the grinder type. Thus, an estimate of the total
number of corn grinders in use in 1979 is about 2700 and the number of
. . 16
roller mills is about 700.
AMMDA expects sales of corn grinders to average around 550 per year
for the next five years. The sales for corn roller mills are expected to

average about 60 per year for the next five years.

7.5 Continuous Cropping of Rice

Continuous cropping of rice ("rice garden") is a rice production sys-
tem currently under investigation by the International Rice Research Insti-
tute (IRRI) in Los Banos, Philippines. It has certain energy use charac-
teristics that make it ideally suited for P/V systems use. In this tech-
nique, rice is continuvously cultivated and harvested, resulting in
four harvests per year. IRRI is beginning to introduce this technique to
the farming community in the Philippines and other rice growing countries

around the world, with the hope tha’ it could provide an effective means

16Assuming 80% of the corn is machine ground; 422,400 kg of corn is ground
by one grinder in a year (i.e., 200 kg/hour x 8 hours/day x 22 days/
month x 12 months/year); 2,073,600 kg of corn is ground by one roller
mill in a year (1200 kg/hour x 6 hours/day x 24 days/month x 12 months/
year); and 80% of the mills are the -"grinder" type..
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TABLE 7.8

CORN MILLING OPERATING CHARACTERISTICS

Corresponding
Hours/Day bays/Month
low Average High low Average High
Grinder Mills 3 8 14 16 22 23
Roller Mills 3 6 13 20 24 28

Source: Calculated from data in Almeda, et.al., op. cit.
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of increasing vorldwide rice production.
. The following is a typical rice garden of about 1 hectare. The land
is divided into 13 rice paddies of approximately 800 m? and four seed beds

of 25 m2 each. Each plot is sequentially cultivated, planted, and har-

vested on a weekly schedule. The principle behind the sequential opera-

tion is that by the time the 13c¢h plot is cultivated, the let plot is
ready for harvest and replanting. Thus, four crops/year are possible per
hectare compared to the current Philippine average of about 1.1 crops/year/
hectare.
The advantages of the rice garden technique are:
® Seasonal labor peaks are dispersed into constant year-round
labor use that generates employment opportunities throughout

the year;

® Risk of insect attack or weather damage is minimized because
rice in each plot is in a different stage of growth; and

e The continuous flow of cash from weekly sales allows the farmer
to finance the farm operation himself and eliminates the need
for financing.

On the other hand, the continuous production system has rather stringent
requirements for successful implementation, such zas:

e Control over a dependable year-round water supply is essential.

e Rice in all stages of growth in a small ar.-, and the continued
use of insecticides, may bring about insect resistance to insec-
ticides quicker than in other less intensive systems.

e A high degree of management ability is nended.

Rice farmers may also face resistance fror: laborers or neighbors if they
try to modify their rice farming to use the continuous system.

Typical equipment needed for a successful rice garden operation

includes: 6.5 hp tiller, 5-7 hp small threshexr, small grain dryer, and

r

an irrigation pump. The latter is needed if a dependable year-round,
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. 17
gravity fed water supply is unavailable.

7.5.1 Load Profile

The compatibility of the rice garden method with P/V power systems
is due to the need for a year-round supply of energy which closely matches
_the solar insolation levels. Table 7.9 shows the monthly water require-
ments for a 1 hectare rice garden. Water requirements are che most impor-

tant parameter defining monthly energy requirements.

7.5.2 Extent of Use

Currently, the rice garden method is an experimental technigue. It
is about to be publicized worldwide by IRRI. If the worldwide rice grow-
ing community begins to accept this new technique, then the identifica-
tion of P/V with the rice garden method could result in the opening-up
of a large market for P/V powered irrigation systems.

7.6 Ice Plant

The transportable ice plant is an innovative technology developed by
Schultz Industries with the technical assistance of the Technology Utili-
zation Support System (TUSS) of the Technology Resource‘Center in the
Philippines. One of the technologies being developed for commercial uti-
lization; the ice plant answers the need of countryside farmers and fish-
ermen for a steady source of ice and refrigeration facility. It is ideal
for rural areas and fishing villages too small or too remote to be ser-
viced by large ic:z plants. In such villages, ice has become a very ex-
pensive and scarce commodity.

17

For more information see:

Morooka, Y., Herdt, R.W. and Haws, L.D.,"An Analysis of the Labor-Inten-
sive Continuous Rice Production System at IRRI." The International Rice
Research Institute, Research Paper, Series No. 29, May, 1979.

Morooka, Y., Masicat, P., Cordova, V. and Herdt, R.W.,"Aliwalas to Rice
Garden: A Case Study of the Intensirication of Rice Farming in Camarines
Sur," Philippines, IRRI Research Paper, Series No. 36, August, 1979.

The Rice Garden Handbook, unpublished typescript.
Also contact Dr. Glenn L. Denning, Agronomist, IRRI, Los Banos, Philippines.
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TABLE 7.9

IRRIGATION WATER REQUIREMENTS FOR CONTINUOUS CROPPING OF RICE*

Water Requirements (mm/month)

Seepage and Effective Gross Water
MONTH Evapotranspiration Fercolation Rainfall Requirements
January 132 112 44 250
February 156 112 20 310
March 209 112 27 368
April 242 112 30 405
May 208 112 102 272
June 156 112 128 175
July 138 112 144 133
August 135 112 138 136
September 122 112 147 109
October 132 112 ' 127 146
November 109 112 151 88
December 109 112 96 156

*Assumption used: See Table 5.1

Additional Assumption

Land area irrigated per day 8600m2 (11 plots + 120m2 seed bed) ~-
2 plots are under preparation or being harvested on any given week.

-
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The transportable ice plant is one of several improved technologies
being promoted by TRC to boost the productivity of industries and communi-
ties, consistent with the Ministry of Human Settlements' objective of
creating self-reliant communities.

Aside from fish and food preservation, the transportable ice plant
Has other important uses. Its engine can serve as a generator to produce
electricity, operate a rice mill or an irrigation pump. The freezing
tank can be used as cold storage by simply removing the brine solution.
And its condensing fan can dry crops, fish and clothes.

The transportable ice plant has many advantages over ordinary ice
plants, such as:
low-cost
ease-of-operation (requires only two people to run it)

capacity sufficient for the needs of small communities
reduced delivery costs

7.6.1 Load Profile

The transportable ice plant is compact and self-contained. Running
on a 2-cylinder diesel engine, it can produce 1.5 tons of block ice a
day, with three harvests per day for a 24-hour operation. Maximum cooking
time is 8 hours for raw materials, averaging 1l cubic meter of fresh pot-
able water per day. The transportable ice plant requires minimum techni-
cal skills to operate, needing only two operators.

Due to the 24-hour operating characteristic of the plant, the size
of the P/V array required would be large. However, this example is used
to demonstrate the cost characteristics of a,sysfem at the upper end of
the scale of technologies being investigated in this study.

Technical Specifications -- The main component is an ice maker consisting

of an open-type compressor, twin cylinder engine, fly wheel and drive

pulley, refrigerant 12, service valves, receiver and oil separator. The

<
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technical features of the 1.5 ton ice plant include:
e 18-21 hp diesel engine or 15 hp electric motor
® 2.25 liters/hour of diesel consumption
e Open-type compressor with 7-10 tons refrigerating capacity

7.6.2 Extent of Use of Ice Plant

It is estimated that a plant of this size would be adequate for a
£ishing village with a daily fish catch to be traded of 1.5 MT/day or a
village with a population of 15,000 or 7,500 households.

Currently, there are very many fishing villages too far from large
ice plants that have to limit their fish harvest due to lack of preser-
vation facilities. These fishermen (600,000), account for 50% of the
fish harvest.18 Since the average annual fish harvest of such fishermen
is 400 kg/year/fisherman,lgthe quantity of ice required for preservation
is 240 million kg/year. Thus, the potential number of ice plants re-
quired would be about 400.

7.7 Prawn and Fish Hatchery

Prawn and fish aquaculture in brackish and fresh water ponds is an
industry that is rapidly being developed in the Philippines. Curreni:ly,
there are 302 hatcherieszooperating in the Philippines, each producing
about 10 million fry per year.21

Prawn and fish production is to be expanded by increasing stocking
densities (from 4000 fry/ha to 50,000 fry/ha) and by increasing the number
of ponds (currently 176,000 ha) in use. This production increase is going
to require increased hatchery facilities. Since all hatcheries have to be

located adjacent to sources of good quality water, often away from easy

18Bureau of Fisheries and Aquatic Resources (BFAR)
19

2OBFAR
21

Southeast Asian Fisheries Development Center (SEAFDEC), Iloilo

Calculated from data in Philippine Yearbook, 1979
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access to grid power, they have to use small gasoline generators (5-10 hp)2

for power.

7.7.1 Load Profile

Typical equipment required in a hatchery is shown in Table 7.10. It
also shows the equipment usage profile. This system is adequate for the
production of about 10 million fry per year.

7.7.2 Extent of Use of Prawn and Fish Hatcheries

As mentioned previously, there are currently 302 hatcheries in opera-
tion. SEAFDEC operates 15 at present and expects to triple the number
within the next few years. Data on rates of increase of the number of
hatcheries is not available. However, an approximate estimate of the
potential number of fish hatcheries required is 1,700?3producing a total
of 2,000 kg/ha/year. This can be compared to the production in 1977, of
657 kg/ha/year. Of course, larger hatcheries producing well over 10 mil-
lion fry/year are possible and, in fact, one such operation requiring
about 60 KW of power was being comtemplated by a private industry group.

7.8 Support Facilities

Many large commercial farms (sugar cane, coconut, coffee, pineapple,
etc.) have a need for facilities to store equipment, and for conducting
minor preventive maintenance activities. These facilities also provide
housing for a number of permanent employees.

Equipment required for a facility would include . ghts, water pump,
transceiver, and possibly a refrigerator. Power'requirements for this

facility would be compatible with the P/V systems being considered in this

228FAR

23Assuming 5 fish/kg at harvest, 50,000 fry/ha stocking density), 50%

mortality, 170,000 ha of fish ponds, two harvgsts/year and 10
million fry/hatchery/year. o ' T
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TABLE 7.10

EQUIPMENT AND USAGE PROFILE FOR A PRAWN/FISH HATCHERY

Equipment

Water Pump

Aerators

Lights

Source:

Power Required Usage Profile

100 W electric motor 4-8 hours/day -- pumps
4-8 M3/day with a 5-8 M head

0.7 KW electric compressor 24 hours/day

Five 40 W fluorescent lights 5 hours/day

Pudadero, B.V., Jr., SEAFDEC



study. A similar facility would be required for the 70 forestry stations
in the Philippines. These stations are set-up and maintained by the
Bureau of Forest Development and are used for forestry management.

7.8.1 Load Profile

Table 7.11 gives thie type of equipment required and the load profile
for small support facilities. Power for such facilities could be pro-
vided by small gasoline generators of above 1.5 KW.

7.8.2 Extent of Use of Support Facilities

A recent estimate of the number of large farms in the Philippines is
not available. The 1971 census of agriculture showed that there were about
£300 fzrms over 50 hectares in size in the commercial farm class. The
average size of the farms Qere:

e sugar cane - 175 ha

® coconut - 150 ha

e other - 355 ha (fruit, coffee, abaca, cattle, etc.)

Since 1971, there have been substantial increases in the land culti-
vated with the above commercial crops. The Bureau of Agricultural Ecc-
nomics experts contended that it is likely that the proportion of large
farms in these crops would not have changed. Based on this assumption,
the number of farms over 50 ha in these crops ars shown in Table 7.12.
Discussions with a variety of persons appeared to indicate that a large
majority of these farms would not have easy access to grid power.

Additionally, the current energy development plans call for plant-
%ng 200,000 ha of new land in sugar cane for-alcohol production. 4If a
maintenance facility is required for every 200 ha, then potentially an
additional market for 1000 small generators would emerge.

Other remote locations where such small power generation units would
24

.

be required include forestry stations (70).

24The 8500 fish farms are also a possibility, however they are smaller (20 ha) f]iL

and thus may not always require such a facility. -
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TABLE 7.11

EQUIPMENT AND USAGE PROFILE FOR SUPPORT FACILITIES

Equipment

Lights

Water Pump

Transceiver

Refrigerator
(optional)

Power Required Usage Profile

100 W (Forestry Station)

i d
600 W (Maintenance Facility) 5 hours/day

0.7 KW electric motor % hour/day (Forestry Station)
(higher nower motcr may be 2 hours/day (Maintenance Facility)
required, depending on p..aping
head)

60 W 0.5 hours/day

400 W 4 hours/day running time

TABLE 7.12

ESTIMATED NUMBER OF FARMS OVER 50 H\ IN AREA

Crop Number of Farms
Sugar cane 2100
Coconut 2000
Other 1400

Total 2222

Source: Estimated from data in 1971 Census of
Agriculture and the 1979 pPhilippine
Agriculture Factbook and Buyers Guide.

!
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Thus, the demand for such small units has an upper bound of about 6,500
units.
7.9 Fish Ponds

Fish pond development is the most outstanding inland fishery operation
in the Philippinec. They are developed from mangrove swamps, estuarine
areas, tidal flats, and shallow coastal areas, and are used mainly for the
rearing of bangus (milkfish) and shrimps, in brackish water.

The average size of a fish pond operation is 20 ha. Currently, fish
ponds operate at low stocking densities of less than 10,700 fry/ha (com-
pared to Taiwan of 200,000 fry/ha), and use natural algae for feed. There
is a growing trend, and a government policyzsfor increasing the yield and
output from fish pond cperations. Currently, over 95% of the ponds depend
on tidel water exchange for water transfer. However, with increased fish
stocking densities, water pumping will be essential since a water exchange
rate of 20% will be required (20,000 gal/hr/ha--75 m3/hr/ha).

7.9.1 load Profile

Pumps are operated throughout the year. Pumping takes place between
0400 and 0900 hours for about 5 hours. Frequency of operation is 2-3
times a week. During the hotter months (March to Juue in the Iloilo area)

an additional 2-3 hours of pumping is required at about 1500 hours.

Tvpe of pumps required for fish pond water exchange are low head (2-3 m),

high volume pumps. The water exchange requirements can be satisfied by the
following pump configurations for a 20 ha fish farm.

® Six inch axial flow pump coupled to a 5 hp gasoline engine,
delivering 2500 liters per minute (660 gpm) at a 3 m head. Number
of pumps required is four (IRRI design).

e Four inch centrifugal pump coupled to a 10 hp diesel engine,
delivering 2500 liters per minute (660 gpm) at a 10 m head.
Number of pumps required is four.

25Five Year Development Plan, 1978-82. Loans grantea By the Development
Bank of the Philippines for inland fisheries in 1977-78 was about B75
million. '



The type of pump commonly in use at present is the centrifugal pump.
Table 7.13 shows the useage profile for the pumps.

7.9.2 Extent of Use of Fish Ponds

In 1977, thore were 8524 fish farms operating on 176,000 ha.26 These
farms, and any additional farms that may result from the Five Year Develop-
ment Plan, would form the upper-bcund of the potential market.

7.10 Salt Manufactnre

Salt manufacture, through the crystallization of sea water, is an
important industry in the Philippines. The gquantity of salt produced
annually amounts to about 200,000 MT,27produced on about 200-250 salt
farms.28

The process employed in salt manufacturing is rather simple: sea
water is pumped into retention tanks and as its concentration increases,
the liquor is transferred to smaller tanks. The latter transfer is by
gravity. Finally, the highly concentrated liquor is transferred to
brick-lined crystallization tanks. Pumping is sometimes required at this
stage, depending on the salt pond design. When all the water has evapor-
ated, the salt is manually scraped off the bricks and stored in a silo or
sacks.

Salt is manufactured only during the dry season, which in Iloilo, a
major salt producing region, is January to May. During the wet season,
the salt ponds are used to cultivate brackish water fish, such as bangus
(milkfish) or prawns. An average size of a salt'manufacturing facility
is about 10 ha. Currently, no pumping is required for fish cultivation,

since high tides are sufficient for water exchange. However, as mentioned

previously, if stocking densities are to be increased, mechanical pumping

6 . , . .
Bureau of Fisheries and Aquatic Resources.

27Phi1ippine Yearbook, 1979.
28

DHR estimate based on average production per farm of about 600-800 MT/day.
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TABLE 7.13

POWER REQUIRED AND USAGE PROFILE FOR
FISH POND OPERATION (20 HA)

Equipment Power Usage Profile
Four 6" axial flow pumps 5 hp gasoline 5 hours/day (0400-0900 hours),
OR 3 days/week, 52 weeks/year
== AND
Four 4" centrifugal pumps 10 hp diesel 2 hours/day (1500-1700 hours),

3 days/week during March to June
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will be required.

7.10.1 Load Profile

A typical pumping unit required for salt manufacturing is a 6" low
head, high volume centrifugal pump coupled to a 10 to 15 hp diesel endgine.
?his is used to pump sea water intc the first concentratiag tank. Also
used, depending on the pond layout, are one or two 3" pumps coupled to
6-8 hp diesel engines. These pumps are required for pumping the concen-
trated liquor into the crystallization tanks. The small pumps would not
be used during the wet season for fish cultivation. Table 7.14 gives the
power requirements and load profiles for a typical salt/fish operation.

7.10.2 Extent of Use of Salt Manufacturing

The average production of salt in the Philippines is about 80~100
MT/ha/year. Since total production of salt in 1977, was about 200,000 MT,
hectarage required for salt production is about 2000-2500. Since each
salt farm is approximately 10 ha in size, the number of salt farms is
about 200-250. At present, there is no estimate of the expected increase
in the number of salt farms in the next few years. Thus, 250 salt farms
could be used as the upper-bound on the number of salt farms that poten-
tially could use P/V power.

7.11 Miscellaneous Small Power Applications

There are many small power applications in the Philippines where
photovoltaics could prove to be an ideal power source. These include:

® Fisheries stock gathering -- Most hatcheries must collect young

. fry or specimen from the wild or ocean and then transfer them to
the hatchery. During the collection process, which is done in
remote locations, power is required for pumping small amounts of
water or for aeration. Currently, these fractional horsepower
pumps are powered using small gasoline engines or batteries.
Problems with Lhe current power sources are: noisy gasfline
engines disturb fish collection; and batteries have to be taken
into town for charging, resulting in significant damage to the
batteries due to mishandling.

e Communication -- Most large farms and fish pond operations require
power to operate a transceiver. Currently, these are battery pow-
ered with the inherent problems associated with battery charging.
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TABLE 7.14

POWER REQUIRED AND USAGE PROFILE FOR SALT/FISH PRODUCTION

Usage Profile

Equipment Power Required Fuel Consumed January - May June - December
(salt) {(fish)
6" pump 10-15 hp 10 liters/day 5 hours/day 5 hours/day
Two 3" pumps 6-8 hp 10 liters/3 days 1 hour/day -——-

for two pumps

Source: Iloilo salt farm site visits.

7-32

oy F
Mu‘;_



e Battery charging in logging sites -- At present considerable in-
convenience is caused to logging operations in forests due to
discharged batteries. Loggers have to use small gasoline gener-
ators for battery charging. Some are even experimenting with
small wind powered battery chargers.

e Agricultural extension use -- Agricultural extension agents have
a need for a power source to operate their slide projectors used
in farmer education...Currently, the need is met through small
gasoline generators. Small battery powered slide projectors
would easily provide the same service. There are three possible
alternatives for charging these batteries, each with their own
advantages and disadvantages. They are:

-- Using grid power for charging batteries. A cheap
alternative, but the extension agents do not always
have access to grid power.

-- Using the alternator in the vehicle for battery charaing.
A feasible alternative if the vehicle alternator is in-
rreased in size. However, extension agents do not always
drive long enough to adequately charge the batteries.

-- A P/V battery charger. The small array could be attached
to the vehicle roof and could be a convenient source of
power for charging the batteries.

There are other battery charging applications in the agricultural
sector, but the above application provides an overview of the variety of

existing applications.

7.11.). Load Profile

The battery charging power requirements, of course, depend on the
power requirements of the equipment and the intensity of use. Table 7.15
gives sample power requirements and intensity of use estimates for the
above applications.

7.11.2 Extent of Use

An accurate estimate of the extent of the potential market is diffi-
cult to make. However, an indication of the market size can be gauged

from the following facts:

@ There are 302 fish hatcheries currently operating in thE Philippines.

29The World Bank is financing the purchase of 200 projectors and gasoline

generators for use by the extension agents.
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Usage

1. Fisheries Stock
Gathering

2. Logging Site
Battery
Charging

3. Communication
Equipment

4. Agricultural
Extension

TABLE 7.15

POWER REQUIRED AND USAGE PROFILE FOR

BATTERY CHARGING APPLICATIONS

Equipment

Small Pump

Automobile
batteries

Transceiver

Slide Projector
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Power Required

Useace Profile

20W

140w

lo0w

400w

8 hours/week,
year round

2 hours/day
1 hour/day

5 hours/week

«



® There are about 150-200 logging sites in the Philippines.

® There are about 15,000 large farms and fish ponds operating
in the Philippines.

® The cadre of extension agents in the Philippines numbers 10,000,
and the Bureau of Agricultural Extension hopes to provide one
slide projector per five extension agents.

Thus, the upper bound for P/V battery charging application market is about
17,500.

7.12 Marginal Applications

There are several other applications which would be technically feasible
under certain special circumstances. They include:

e Piggeries -- An average sized commercial piggery in the Philip-
pines has about 50 sows. Equipment used includes a 3 hp hammer-
mill, 3 hp mixer, 1 hp water pump, and 1 KW of fluourescent lights.
Since this equipment is used throughout the year, it is suitable
for a P/V generator. However, the P/V generator would have to
compete with a biogas electricity generator; thus, it is unlikely
that P/V would prove to be cost-competitive.

e Abaca Strippers -- There are about 12,000 small, 1.5 hp gasoline
engine driven strippers in use in the Philippines. They are used
throughout the year and would be ideal for use with a small 1 KW
P/V generator. However, the machines have to be moved from field
to field in many instances and due to portability problems of
P/V generators, they would not be suitable.

@ Rice Threshers -- Small rice threshers, driven by 2-3 hp gasoline
motors, are commonly used in the Philippines. However, the need
to move them from field to field makes it unsuitable for use with
a P/V generator.

These applications would be feasible if the equipment does not have to be

moved frequently or moved a great distance. In the case of the piggery, P/V

use would be possible if biogas electricity was inappropriate.
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8.0 MARKET ASSESSMENT

8.1 Introduction

The previous chapters described and analyzed various market and appli-
cation-related aspects of phdtovoltaics use in agriculture. This chapter
attempts to integrate the conclusions drawn earlier in each chapter and
obtain an estimate of the size of the market for remote, stand-alone photo-
voltaic systems.

The market size estimate is based on the hypothesis that a market will
develop when P/V systems are cost-competitive, on a life-cycle basis, when
compared to the least cost, practical alternative. Another assumption,
tion, is that P/V systems will first penetrate into areas where users are
already using mechanically or electrically powered equipment. For example,
P/V systems will be more acceptable to a farmer using a gasoline engine driven
pump than one who irrigates the field manually. Once P/V systems become cost-
competitive, their rate of penetration will be determined by other factors,
such as: equipment turnaround rates, awareness, availability of finance,
marketing strategies, availability of distribution, installation, and mainte-
nance facilities and other market related factors.

In Section 8.2, the methodology used in the market size estimation
analysis is described briefly. Section 8.3 discusses the necessity of con-
ducting an economic, as well as a financial analysis. Section 8.4 summarizes
the market and institutional factors that constitute incentives and barriers
to P/V use. In Section 8.5, a series of costycoﬁpetitive analyses are des-
cribed. 1t identifies the year in which various P/V applications become equal
in cost (on a life-cycle basis) to the least expensive conventional power system.
Finally, in Section 8.6, an annual market size estimate is obtained for 1982

through 1990.
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8.2 Market Size Estimation Methodology

Market size estimation is conducted in two stages. In stage 1, the
life-cycle cost of P/V systems is compared to its nearest conventional
power system for a variety of applications. For example, for applications
requiring a power capacity of about 1 KW or less, the competitor is assumed
to be gasoline generators. For larger systems, the competitof is diesel
generators. The life-cycle costs of P/V systems and the competing conven-
tional systems are calculated on an annual basis, from 1980 to 1990. Since
the P/V array costs are steadily decreasing and conventional system costs are
increasing, at some point in time the costs become equal} That is, when
costs become equal, a P/V system installed in that year costs as much as a
conventional system installed in the same year, when measured on a life-
cycle basis. Thus, the analysis enables one to determine the year when P/V sys-
tems first become competitive with the competing conventional systems.
In the next stage, the upper bound on the P/V market (defined by the extent
of use of various applications) is modified by the equipment turnaround
rates, financing availability and other factors to obtain an estimate of
the possible annual sales of P/V systems in the Philippines. Due to the
inherent uncertainties prevalent in such predictions, we provide three mar-
ket size estimates: optimistic, most likely, and pessimistic; their defi-
nitions are described later.

8.2.1 Cost Analysis

The cost analyses are based on accepted'life-cycle costing principles.
Both a financial and an economic life-cycle cost analysis are conducted due
to the reasons explained in Section 8.3.

To reflect inherent uncertainties prevalent 'in predicting future trends,

several scenarios are considered:

n
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@ Financial analysis using a real fuel cost escalation of 16% per
year for gasoline and 10% per year for diesel. This corresponds
to historical escalation rates from 1975 to 1980. For each case,
two loan rates of 21% and 14% are used. The former corresponds
to the current commercial bank rate and the latter to the develop-
ment bank loan rate.

e Financial analysis using a real fuel cost escalation of 3% per
year for gasoline and diesel and a loan rate of 14%.

- e Economic analysis using a real discount rate of 12% and a real
fuel cost escalation rate of 3% per year. These rates were
recommended for use by Dr. Mohan Munasinghe, Energy Economist,
The World Bank, Washington, D.C.
The methodology used for the analyses and the input data assumption are

described in Appendix E.

8.2.2 Market Size Estimation

Many P/V market size estimation methodologies tend to use current and
projected gasoline and diesel generator sales as an indicator of possible
P/V sales. However, in the Philippines most large generators are used to
provide back-up power in the case of grid power failure. Furthermore, in
many agricultural applications, gasoline and diesel engines are directly
coupled to equipment, without the need for an electricity generator. Thus,
in this study, generator sales are not an adequate indicator since they
do not take into account a large segment of the feasible argicultural
sector market.

Our "bottom-up" approach begins by estimating the upper-bound of the
potential market. The upper-bound is defined as the peak power required
for the total number of cost competitive, practical applications. The
upper-bound is modified by the new equipment installation rate to obtain
a; estimate of the applications that may be installed in a particular year.
The modified potential market is then further reduced to reflect other con-

straints to the achieving the potential market. These include awareness, finan-

cing, institutional barriers, and other maxket relatea factors.

[} C“;D
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8.3 Need fur Financial and Economic Cost/Benefit Analysis

Long~term financing of photovoltaic systems will likely be handled
through the government financial system. Most long-term financing in agri-
culture is directed through the development banks, which are in turn partially
financed through multi-lateral donor agencies, such as the Asian Development
Bank and the World Bank and bilateral agreements between the Philippines
and donor countries. These banks function not only as lending agencies but
also as agents of government policy objectives. This dual function creates
the need within the development banks to evaluate loans in terms of their
economic benefits to the nation as well as their bénefits to the potential
applicant. .The World Bank has been instrumental in developing a methodology
for the evaluation of economic benefits to the nation from investment pro-
jects. Most development banks financed by the World Bank have been encouraged
to adopt this economic analysis of projects as a part of their lending eval-
uations in addition to the more traditional, business-oriented, financial
analysis.1

Interviews with the Development Bank of the Philippines' planners indi-
cated that the bank will, in the furture, adopt the economic analysis of
projects as part of their evaluation of loans. Once this practice has been
instituted, loans will be given according to the following criteria:

e Loans would be given if projects pass both and economic and finan-
cial analysis.

e If a project passes an economic analysis and not a financial analy-
. sis, it would be more likely to receive funding than if it passes
a financial analysis and fails an economic analysis.

e Finally, if a project fails both an economic analysis and financial
analysis it will not receive funding.

1For details on the World Bank economic analysis methodology see: Lyn Squire
and Herman G. VanDertak, Economic Analysis of Projects, the John Hopkins
University Press, 1975.
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Considering that most long-term agricultural financing in the
Philippines is presently directed through the Development Bank of the
philippines, American photovoltaic firms wishing to sell in the future to
the government or to government-financed projects may have to justify on
economic grounds the viability of these systems. DHR in considering
p;tential photovoltaic applications has included in its evaluation of
photovoltaic systems both an economic and a financial analysis. The
purpose of using both types of economic evaluation is to provide American
photovoltaic manufacturers with an idea of the economics under which these
systems will be financed by the Development Bank of the Philippines.

Briefly, an economic analysis is defined here as an attempt to value
the contribution to the country's basic socioeconomic objectives made by
a project. In practice, an economic analysis involves the use of prices
for goods and services that are free from distortions in the marketplace
and reflect the real, economic value of the good. For example, price of
gasoline at the National Philippine Oil Corporation refinery outlet is ($1.18
per gallon, including wholesale markup). Taxes and duties have raised this
price to ($2.42 per gallon) and have distorted the market for gasoline.2
In an economic analysis, the price of $1.18 per gallon would be used in the
evaluation of the costs/benefits of a gasoline engine. This approach differs
from a financial analysis that would use the higher price inclusive of taxes
and duties. To a businessman, the latter approach is much more valuable
than the former. However, to a development p%anner the economic analysis

would be relatively more important. DHR's analysis is not intended to be a

primer on economic analysis of projects. It is directed at illustrating the

14

2The prices are as of August 15, 1980. The corresponding diesel prices are
as follows: Refinery Outlet: $1.18 per gallon (including wholesale markup) ;
Retail: $1.43 per gallon. '



potential changes that could occur in the market for photovoltaics as a result
of using a different methodology for economic evaluation. 1In general, it

can be said that the economic analysis of projects will tend to delay the
introduction of photovoltaic systems into the marketplace. Further details
will be provided on the factors that influence the economic analysis of
photovoltaics in the next section.

8.4 Summary of Incentives and Barriers to P/V Use in Agriculture

The purpose of this section is to summarize DHR's perceptions as to the
major non-economic incentives and constraints to P/V use in Philippines agri-
culture. The Philippines offers a mixed bag of incentives and disincentives
for the use of photovoltaics in agriculture. On one hand, the government
offers a number of financial incentives designed to spur the introduction
and use of non-conventional energy technologies (including P/V) into Philip-
pine society, while on the other hand, there are a variety of business and
financial practices that will act as constraints on the development of a
P/V market. For American P/V manufacturers, these constraints center on:

1) the lack of long-term capital in the agricultural sector that could be used
to finance P/V products; 2) the possibility of foreign competition particularly from
German, Japanese and French P/V‘hanufac£urers; 3) potential service/mainte-
nance problems for BOS components that require skilled labor or storage of
high value parts; 4) existing credit arrangements between dealers/wholesalers/
manufacturers; and finally 5) the degree of awareness and lack of information
on behalf of end-users and scepticism by planners and policy makers about P/V.
' A summary of current Philippine business/financial practices is pro-
vided in Table 8.1 with DHR's perception of the relative degree of constraint/

incentive for each of the practices identified. Further detail on each con-

straint/incentive can be found within the text.



TABLE 8.1

CHARACTERIZATION OF BUSINESS ENVIRONMENT/FINANCIAL BARRIERS,
CONSTRAINTS AND INCENTIVES TO PHOTOVOLTAICS

Area

Present Status

Degree of

Constraints/Incentives
Towards Photovoltaics

1.0 Business Environment

1.1 Dealer/Importer/Manu-
facturer Relationship

1.2 Service/Maintenance

1.3 Product Pricing

1.4 Foreign Competition

Dealers often act as exclu-
sive agents for products.

Sales are on indent basis.

Credit terms range up to

60 days for small equipment--

installment payment terms
for large items (25% de-

posit, 2 year monthly in-
stallments).

Dealers do not usually
stock high value parts.

Maintenance of small sys-
tems left to purchaser--
large systems serviced by
dealer.

Warranty terms are one and
two years normally.

Manufacturer/dealers sell-
ing to government or gov-

ernment~financed projects

must be accredited.

Current shortage of skilled
workers.

End-users are highly price
sensitive to first cost

Low dealer margins on somne
types of electrical gener-
ating equipment.

P/V installation costs can
be fully deductible in year
incurred.

U.S. leads in motor genera-
tor set field.

No effect

No effect

Moderate
disadvantage

Moderate
disadvantage

Smail
disadrantage

Small
disadvantage

Moderate
disadvantage

Small
disadvantage

Large
disadvantage

Small

disiadvantage

Large
advantage

Small
advantage



Area

TABLE 8.1 (cont'd.)

Dcgree of

Constraints/Incentives

Present Status

Towards Photovoltaics

1.5 Investment Climate

1.6 Standards and Regula-
tions

1.7 Tariffs and Taxes

2.0 Financial Practices

2.1 Role and Responsibilities
of Financial Institutions

2.2 Attitudes to P/V

2.3 Long-Term Investment
Capital

e Strong competition by Euro-
peans and Japanese in alter-
nators and motor market.

e Australian, French, German
and Japanese are interested
or are currently developing
P/V market.

e Local P/V industry ray
develop in near fucure.

a P/V designated pioneer indus-
try.

e Government offers a number of
financial incencives to manu-
facturers to site plants in
the Philippines.

e Generally, all U.S. stand-
ards are acceptable.

e P/V exempted from all taxes.

e BOS systemc would have import
duties and taxes levied.

e Government~run financial sys-
tem would provide long-term
financing for energy projects
-- may evaluate projects on
economic basis.

e Privately-owned financial
system provides short-term
working capital (seed, fuel
fertility, etc.)--would
evaluate projects on finan-
cial basis. '

e Scepticism at project staff
level.

e Enthusiasm at progjram staff
level.

e Long-term loans are primarily

from government development
banks.
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Moderate
disadvantage

Moderate
disadvantage

Small
disadvantage

Large
advantage

Large
advantage

Small
advantage

Moderate
advantage

Moderate
disadvantage

No effect

No effect

Moderate
disadvantage

Small
advantage

Moderate
disadvantage



Area

TABLE 8.1 (cont'd.)

Degree of

Constraints/Incentives

Present Status

Towards Photovoltaics

2.4 Loan Terms for Long-Term
loans

3.0 Awareness and Interest in
P/V

3.1 Public Sector

3.2 Private Sector

Total long-term capital
available for agriculture
is small.

Priority for renewable energy
projects in government-run
financial institutions' lending
programs.

Competition of P/V for loans
against biogas and biomass pro-
jects.

Interest rates between 12%-14%.
High debt-equity ratio.

10 to 15 year maturity.

Loans range from 50,000 to
£1,000,000 or more.

Lack of information on P/V
by government decision-makers.

Wait and see attitude towards
P/V by energy officials.

Skepticism by planners that
P/V could compete with biogas
and biomass.

Active and enthusiastic entre-
preneurial interest in P/V
by Filipino busiressmen.

Lack of information on P/V
applications by small busi-
nessmen.

Interest by private business-
men in establishing contacts

with P/V manufacturers in the
u.s. ’ '

Large
disadvantage

Small
advantage

Moderate
disadvantage

No effect
Small
advantage

No effect

No effect

Small
disadvantage

Moderate
disadvantage

Moclerate

disadvantage

Small
advantage

£nall
disadvantage

Small
advantage



In developing a market for photovoltaics in the Philippines, the con-
straints, particularly the lack of long-term capital, will outweigh the in-
centives given for photovoltaic use. The high initial capital costs for
photovoltaic systems coupled with the shortage of long-term loans would prevent
Jmany consumers who would be interested in P/V systems from purchasing these
systems. DHR feels that the present inadequacy of long-term capital in the
Philippines is the single most important impediment to the development of the
P/V market.

8.5 Cost Analyses

The financial and economic cost analyses are based on methods, assump-
tions and data currently being used by the Filipino financial community in
assessing the feasibility of agriculture sector capital investments. The
input to the analyses are described in detail in Appendix E. Also described
in the same appendix is the power required and energy usage profile for the
applications described in the previous chapter.

Table 8.2 shows the results of the financial analyses for two sce-
narios. Scenario 1 assumes commercial bank loan rates (21%) are available,
ané scenario 2 assumes a development bank loan rate (14%). The table indi-
cates the peak array size necessary to supply the energy required for var-
ious applications, the First year in which the P/V system becomes equal
in cost with its closest competitor, and the life-cycle cost per Kwh in
the first year of cost-competitiveness (in nominal dollars). For example,
%n scenario 1, 0.8 KW (capacity) standard case réquires 1.77 KWp array and
if installed in 1980, would be cheaper than its competitor, a gasoline
generator. Similarly, the 10 KXW (capacity) standard case requires 22.11 Kwp
array and only a system installed on or after 1985, would be cost-competitive,
with a competitor, a diesel generator.

In general, only small peak power applications are currently cost-

competitive in either scenario. Most applications become cost-competitive “'\
8-10 \



TABLE 8.2

FINANCIAL ANALYSIS USING REAL FUEL ESCALATICN

-
RATES_OF 16% (GASOLINE) AND 10% (D1ESEL!}

F1RST YEAR OF COST COMPETITIVENESS

LIFL CYCLE COST, $/KWH (ROMINAL

iy

AFFLICATION ARRAY SIZE (Kwp) 21\ Loan Rate 147 Loan Rate 218 Loan Rate 14% loar Rate
1) Standard Case: 0.3 Kw {(capacity) 0.66 1980(-)1 1980(-) <1.002 <0.77
2) Standard Case: 0.P Kw (capacity) 1.77 1980(-) 1960(=) <1.00 <0.77
3) Standard Case: 2 Kw (capacity) 4.43 1965 1983 0.74 0.59
4) Standarc Case: 4 Kw (capacity) 8.84 1964 1982 0.75 0.58
51 Standard Case: 10 K« (capacity) 22.2° 1985 1984 0.74 0.5%
6) Standard Case: 20 K« (capacity) 44.22 1986 1965 0.7 0.58
7) Fish Stock Gathering Pump 0.01 1980(-) 1980(~) <1,02 <0.77
8) Transceiver 0.03 1980(~) 1980(-) <1.0% <C,7"
9) Agricultural Extensior/Siide
Projector 0.07 1980(~) 1980(~) <1,00 <0,77
10) logoing Site/Battery Charged 0.08 1980(-) 1960(=-) <1.02 <, 77
11) Forestry Station 0.69 1980(=) 1942(=) <1.0C €277
Ll taintenance vars 1.76 1982 (~) 198C(-) <1.,00 «.°7
1 frawn-Tisn Hatcher: 5.02 1983(=; 1960(=) <],0: <l,°"
s Coer Lov Vee 1.2 1983 1982 .75 ‘.82
1% Emsll Fuaze Mill 2.44 1963 1962 6.75 3
l¢ Rize Sarien, 1 E-A 2.04 1984 1963 C.78 L€
170 Meliom Pize Mill .11 1934 1983 0.73 M-
18 lzyr iruinder, Averasze Use 3.€R 1984 1982 <y .88
12; sale ani Tisn Farms, 1T Hh 7.04 1364 1962 €.74 3 -
273 Fisn Fonds, 17 HA 7.42 1984 1962 0.7 o34
21 Fasn Fonds, 20 HA 14.83 1964 1963 0.71 <% -H
Zi. Flze, tuzle Trop, paoue Sansle
Cror lern, 1 Ha 1.67 1985 1984 0.97 [P
23} Rize, Douable Crog, Flus 3Single
rer fern, 2 BA 3.34 1985 1983 0.97 b
24) Corn Roller Mi1ll, lLow Use 6.08 1985 1984 0.74 .58
25) Large Rice Mill 6.29 1985 1984 o.74 .5%
26) Corn Grinder, High Use 6.72 1985 1983 0.74 ¢.B3
<71 Rice, Deutle Crop, plus Zingle
Crop Corn, € HA 10.92 1985 1984 0.97 [N
28) Cern Roller Mill, Average Use 14.60 1985 1;84 0.74 0.52
29) Cor: Foller Miil, iuzi Use 36.90 1986 1985 0.71 4]
30) Small I:e¢ Fiant T..9€ 198¢ 1985 0.71 -
31} Race, Doukle CTroj, 1 HA 1.07 1987 1986 1.39 PR
3z) Rice, Double Crof., 2 Hh 3.34 1987 1985 r. 39 1,02
23) Rice, Doukle Crop, € HA 10.02 1.39 1,08

1987

198(

iy,

§21=)" 1r.d1zazes cost compe .tiveness earlier than 1980.

2/
=" e: 1Indicates break-even cost less than cost indicated.
>: lndicates break-ever. cost greater than cost indicated.

L]
See Appendix E for use profiles and other assumptions.

NOTE: Standard case assumes B hours/day, 35 days/year operation.
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only around 1984-85. All applications become cost-competitive before 1987.
The effect of the lower loan rate can be clearly seen in Table 8.2. 1In
almost all cases which become cost-competitive after 1980, the lower loan
rate enables P/V to become cost-competitive a year or two earlier.

The effect of the variation in peak power requirements and applica-
tion type on the first year of cost-competitiveness can be clearly seen .
in Figures 8.1 and 8.2.

Table 8.3 shows similar results for the economic and financial analy-
ses usihg a three percent real fuel cost escalation rate. The economic
analysis results clearly show how it tends to make P/V systems less economi-
cally favorable. This is mainly due to reduced cost of fuel caused by the
removal of all fuel taxes and duties. In general, cost-competitiveness
occurs in a significant number of applications in 1988 and later. The
corresponding financial analysis is much more favorable and significant
number of applications become cost-compef.itive in and around 1985-86. Thus,
P/V systems fall into the category of investments which are financially,
but not economically viable. According to DBP policies, financing of P/V
systems is uncertain. Financing would be possible and encouraged if, as
required by Presidential Decree, DBP has to give additional incentives to
renewable energy systems. Figures 8.3 and 8.4 show very clearly the

relationship between peak power requirements and first year.

8.6 Estimation of Market Size

) The previous discussions and the summar? in Section 8.4 identified
the key determinants of P/V market cdevelopment in the Philippine agricul-

ture sector. They were:

® Awareness -- There is, in general, a lack of awareness among end-users,
private and public banking communities, and government decision-makers

8-12 (\

\D



P/V Array Size

AN

wy

100 xwp

APPLICATIONS
o A, 1) Standard Cane: 0.3 KV (capaci
50 Xwn B, 2} Standard Case: 0.0 FW (capeci
. 21 N : 3) Standard Case: 2 v (cepaci
o 4) Standard Case: @ ;W (capaci
5) Standard Case: 10 KW (capaci
5 5) Standard Case: 20 XM (capaci
7} Prish Stock Gathering Pump
8) Transceivar
10 KWp 21 1 9) Agricultural Extension/Slide
e Projector
c 26 E 10} Logging Site/Battery Charged
5.0 op 13 A, 11) PForestry Station
3 B, 12) Maintenance Yard
18 23 32 13) Prawn/Pish Hatchery
14) Comn Grindar, low use
15 ° 15) Small Rice W1l
A 22 n D, 16) Rice Garden, 1 HA
D, 17) Medium Rice Mill
1.0 xwp 14 18) Corn Grinder
C, 19) Salt and Fish Farms, 10 HA
A C, 20} rish Ponds, 10 HA
0.5 Xwp 21) Fish Ponds, 20 HA
22) Rice. Double Crop, plus Singl
Crop Corn, 1 HA
23) Rice, Double Crop, plus Singl
Crop Corn, 2 HA
E, 24) Corn Foller Xill, low use
E, 25) Llarge Rice Mill
26) Corn Grinder, high use
0.1 xwo i 27) Rice, Double Crop, plus singl
10 Crop Corn, 6 HA
A 9 2B) Corn Roller Mill, average use
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FIGURE 8.1: ARRAY SIZE VS. FIRST YEAR OF COST COMPETITIVENESS FOR VARIOUS
AGRICULTURAL APPLICATIONS - FINANCIAL ANALYSIS (21% LOAN RATE)
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1og9ing Site/Battery Charged
forestry Station
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small Rice Mill

Rice Garden, 1 HA ;
Nedium Rice M111 ‘
Corn Grinder i
Salt and Fish Farms, 10 HA |
Fish Fonds, 10 HA |
rish Ponds, 20 HA ‘

Rice, Double Crop, plas Single
Crop Corn, 1 HA

Rice, Double Crop, plus Single
Crop Corn, 2 HA

Corn Poller Mlll, low use |
Large Rice Mill |
Corn Grinder, high use

Rice, Double Crop, plus single
Crop Corn, 6 HA

Corn Moller Mill, average use
Corn Poller Mill, hlgh use
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Rice, Double Crop, 1 KA

Rice, Double Crop, 2 HA
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TABLE 8.3
FINANCIAL AND ECONOMIC ANALYSIS USING 3% REAL FUEL COST ESCALATION RATE®

LIFE CYCLE COST, $/KWH,
FIRST YEAR OF COST COMPETITIVENESS IN PIRST YEAR OF COST COMPETITIVENESS

ECONOMIC PINANCIAL ECONOMIC ANALYSIS FINANCIAL ANALYSIS
APPLICATION ARRAY S1ZE (KWp) ANALYSIS ANALYSIS (CONSTANT 1980 §) (NOMINAL §)
(148 INTEREST:
1) Standard Case: 0.3 Xw 0.66 1981 1980 0.85 0.77
2) Standard Case: 0.8 KW 1.77 1984 1980 0.49 0.77
3) Standard Case: 2 XW 4.43 1990 1985 0.23 0.58
4) Standard Case: 4 KW 8.84 1990 1985 0.23 L.58
5) Stgandard Case: 10 XW 22.11 1990(#)2 1986 >0.233 0.56
6) S5tandard Case: 20 Xw 43,92 1990(+) 1989 »0.23 0.61
7) Fish Stock Gathering Pump 0.01 1980(-)1 1980 <1.083 0,77
8) Transceiver 0.03 1980(~) 1980 «1.08 0.77
9) Agricultural Extension/Slide 0.07 1981 1980 0.85 0.77
Projector
10) Llogging Site 0.08 1981 1980 0.97 0.77
11) Corn Grinder, Low Use 1.01 1985 1983 0.43 0.59
12) Foresting Station 0.69 1986 1981 0.36 0.69
13} Maintenznce Yard 1.76 1986 1981 0.36 0.69
14) Rice, Double Crop Plus 1.67 1988 1986 0.39 0.73
Single Crop Corn, 1 HA
:5) Rice Garden, 1 HA 2.04 1988 1984 0.31 0.6C
16) Medium Rice Xill 2.11 1968 1985 0.30 0.58
37)  Smu.s Rice Mill 2.44 1988 1984 0.30 0.5¢2
i8) Prawrn, Tish Hatchery 5.09 1988 1981 0.30 0.69
19} Rice, Double Crop, 1 HA 1.67 1989 1988 0.50 1.12
20) Corn Grinder, Avg. Use 3.68 1989 1984 0.27 0.5¢2
2]} Rice, touble Crog, Plus 3.34 1990 1985 0.30 0.76
Single Crop Corn, 2 HA
22) Rice, Double Crop, 2 HA 3.34 1990 1988 0.44 1.12
23) Corn Roller Mill, low Use 6.08 1990!{+) 1987 >0.23 0.56
24) Large Rice Mill 6.29 1990({+) 1986 >0.23 0.56
25) Corn Grinder, High Use 6.72 1990 1985 0.23 0.58
26) Salt and Fish Farm, 10 HA 7.04 1990 1984 0.23 0.586
27) Fish Ponds, 10 HA 7.42 1990 1984 0.22 0.56
28) Rice, Double Crop, Plus 10.03 1990(+) 1986 >0.30 0.73
Single Crop Cnrn, 6 HA
29) Rice, Double Crop, 6 4A 10.03 1990 1989 0.44 1.14
30) Corn Roller Mill, Avg, Use 14.60 199¢C(+) 1987 >0,23 0.56
31) P{?h Ponds, 20 HA *  14.83 1990(+) '1985' >0.22 0.55
32) Corn Roller Mill, High Use 36.90 1990 (+) . 1989 >0.23 0.61
33) Small Ice Plant 72.98 1990(+) 1988 >0.2) 0.60

1/ 1989(-): indicates cost competitiveness earlier than 1980.

2/ 199%({+): indicates cost competitiveness at a date beyond 1996.

kN
* i Indicates break-even cost lest than cost indicatead.
¢: Indacates break-cve: ros: yreater than cost indizated.

See Appendix E for use profiles arn2 ctner assumptiors.
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as to the possibilities for P/V use.

@ Cost-Competitiveness -- P/V systems must be cost-competitive with

the least cost, practical alternative, on a life-cycle basis before
P/V use will be seriously contemplated.

e Financial -- The Philippines is faced with a serious capital con-

straint. consequently only a few institutions currently make
long-term loans to the agricultural sector.

8.6.1 Scenario Definition

Our approach to estimating the market size evaluates each of the above
criteria and provides three estimates (pessimistic, most likely and optimis-
tic) namely number of cost~competitive applications or finance, based on the
tightest constraint.

@ '"Pessimistic" scenario assumes that the current status quo is main-

tained and fuel costs have a low escalation rate. That is, the barriers and
incentives summarized in Section 8.4, continue to be relevant and applicable
in the future.

e ‘"Most Likely" scenario assumes greater government interest, additional

government financing, agressive marketing by P/V companies, considerable end-
user interest and awareness, and self-financing by larger operations in addi-
tion to the incentives assumed in previous case.

e '"Optimistic" scenario assumes a definite government commitment tow-

ards P/V, priority government financing, very strong end-user interest, smal-
ler operations entering the market, the private financial community fund-

ing for P/V systems and historical fuel cost escalation rates, in addition

to the assumptions described in the previous scenario.

. In Section 8.6.2, market estimates based‘on cost-competitiveness are
made assuming no shortage of capital. 1In Section 8.6.3, market estimates
based on capital constraints are made. The set of market size estimates

that are more constrained will be used as the DHR's best estimate for P/V

use in Philippines agriculture.
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8.6.2 Market Estimate Based on Cost-Competitiveness

Table 8.4 shows the upper bound on P/V power requirements based on the
financial and economic analysis described in Section 8.4. The power re-
guirements were calculated by multiplying the number of cost-competitive
applications by the peak power requirements per unit. It shows the demand
for P/V power in MWp if all cost-competitive applications began using P/V
systems. While this table indicates an upper-bound, it cannot be used to
determine the number of possible P/V conversions in a given year since a
total one-time conversion is impractical.

A better indicator is to assume that equipment being installed in a
particular year could be considered for P/V conversion. An indication of
annual conversion rates may be obtained by examining the actual number of
agricultural equipment in use and the expected annual sales as projected
by AMMDA. In most cases, eqripment installed per year (equipment turn-over
plus new installations) amounts to about 10% of the existing stock. For
the purposes of estimating a P/V market share, we assume that 10% of equip-
ment installed will use P/V. These assumptions will be imposed on each
scenario.

Based on the scenario definitions, the economic analysis market pene-
tration corresponds most closely to the "pessimistic" case. The financial
analysis case with a 14% loan rate and 3% fuel cost escalation corresponds
to the "most likely" scenario. The "optimistic" scenario market estimate
is equivalent to the financial analysis case with a 21% loan rate. Table
8.5 shows the market penetration for each scenario.

8.6.3 Market Size Estimate Based on Financial Constraints

r

Based on the level of financing available for capital investments in

the agricultural sector,1 DHR prepared estimates of capital available for

1The total 1977 long-term financing in the Philippine agriculture sector was
$60 million.
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TABLE 8.4

UPPER BOUND ON P/V POWER REQUIREMENTS (MWp)#

-. Economic
Scenario Financial Analysis Analysis
Loan Rate 21% 14% No loan
Fuel Cost

Escalation (%) 19/10 19/10 3/3 3/3
Gas/Diesel

(real)

Cumu- Cumu- Cumu-~ Cumu-

Year Annual | lative| Annual | lative | Annual | lative | Annual | lative
Ur to 1961 o* 9 9 9 9 9 1 1

19e:2 - 9 €2 71 - 9 - 1

1°z3 37 4¢ 136 237 1 10 - 1

1984 88 134 31 238 61 71 - 1

19E3 103 237 102 340 134 205 1 2

198¢ 36 273 25 230 7 9

1987 67 340 6 236 - 9

198¢ 97 333 46 55

1989 7 340 5 60

1990 159 219
after 1990 121 340

#Upper bound is defined as the total P/V power ;equired for all cost-competi-

tive applications in a particular year.

*
Rounded to the nearest MWp.

Assumptions: Number of applications possible is as in Chapter 7.

The following equipment size distribution assumptions have been made: Small
Rice Mill-50%; Average Rice Mill-25%; Corn Grinder/Roller (low use)-25%; Corn
Grinder/Roller (average use)-50%; 10 HA Fish Ponds-29% (Philippine survey
data); 20 HA Fish Ponds-43%; Experimental Rice Garden-0%; Rice Double Crop on
2 HA-50% of pumps; Rice Double Crop and Corn on 2 HA-50% of pumps.

(e.g., total number of fish farms = 8500, therefore number of fish farms of
.0 HA size is 0.29 x 8500 = 2500.
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TABLE 8.5

MARKET SIZE ESTIMATIONS BASED ON COST-COMPETITIVENESS CRITERIA (KWp)

SCENARIO
Pessimistic Most Likelv Optimistic

Year Annual Cumulative Annual Curalative Annual Cumulative
1982 10 10 90 90 90 90
1983 10 20 90 180 450 540
1984 10 30 700 880 1,300 1,840
1985 10 40 2,000 2,880 2,200 4,040
1986 90 130 2,000 4,880 2,300 6,340
1987 80 210 1,900 6,780 2,700 9,040
1988 530 740 2,600 9,380 2,700 11,740
1989 520 1,260 2,500 11,880 2,700 14,440
1990 2,000 3,260 2,500 14,380 2,700 17,140

VITE: 1) Above figures reflect a market share of 10% of cumulative

equipment installed up to a given year, less conversion to
P/V in previous years.

2) As a comparison, BMMDA estimates that sales of small gaso-

line engines (average 5 hp) for agricultural uses is expec-
ted to be about 30,000 to 40,000 a year till 1985. This is
equivalent to above 245 MWp/year (at 7 KWp = 5 hp). Since
the average cost of the engines is about $400, the total
expenditure is above $14 million/year. The equivalent cost
of P/V systems at the 1985 array price is $2 billion, and
the quantity of P/V arrays purchasable for $14 million
amounts to 1.8 MWp at the 1985 price of $7.78/wp (1980 $)
of arrays. . .
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P/V system financing between 1981 and 1990. Capital availability estimates
are shown in Table 8.6. The estimates reflect the fact that there is a
significant "learning" or awareness problem associated with P/V use and
until that barrier is broken, no significant amounts of P/V systems will

be installed. DHR estimates that it will be at least 1985 before this bar-
rier is minimized.

On the more positive side, it takes ?nto account the fact that most
small applications, currently cost-competitive, will be purchased by the more
affluent users. These include transceivers, logging operation battery
chargers, maintenance yard power supply, forestry stations, and prawn
hatcheries. 1In mosf cases, the amount of capital required is well within
the resources of the users (for example, annual revenue from a prawn hatch-
ery is about $60,000). The small applications used by the more affluent
groups amount to about 8.5 MWp of power for the financial analyses cases
and about 1 MWp for the economic analysis case. The data in Table 8.6
reflects only financing available from Filipino sources for commercial use
of P/V and does not take into account foreign funds supplied for demonstra-
tion projects. Estimation of funds available for the latter activities is
fraught with even greater uncertainties. Thus, making such estimates would
be fruitless. Table 8.7 shows quantity of P/V systems that can be installed
for financing levels in Table 8.6. "h's is based on P/V system costs shown
in Table 3 in Appendix E.

8.7 Conclusions

A comparison of Table 8.5 and 8.7 clearly shows that capital avail-
ability would be the most constraining factor determining market size.
Thus, the market estimates in Table 8.7 would be ;epresentative of what

can be expected in terms of P/V in the Philippine agriculture sector.



TABLE 8.6

DHR ESTIMATES OF CAPITAL AVATLABLE FOR
FINANCING P/V SYSTEMS IN THE AGRICULTURE SECTOR

Capital Available from Private and Public
Filipino Sources (1000's of 1980 %)

8-23

SCENARIO
Year Pessimistic Most Likely Optimistic
1981 NS* NS NS
1982 20 200 500
1983 40 600 1000
1984 60 1000 1500
1985 120 1600 2100
1986 200 2000 2500
1987 300 2200 3200
1988 500 2500 4700
1989 700 3000 6800
1990 1000 4000 10,000
*NS = aot significant



TABLE 8.7

DHR MARKET SIZE ESTIMATES BASED ON FINANCE AVAILABILITY (KWp)

SCENARIO
Pessimistic Most Likely Optimistic
Year Annual Cumulative Annual Cumulative Annual Cumulative
1981 - - - - - -
1982 .2 2 17 17 43 43
1983 4 6 57 74 96 139
1984 7 13 109 183 164 303
1985 15 28 204 387 268 571
1986 31 59 305 692 382 953
1987 51 110 338 1030 540 1493
1988 95 205 473 1503 890 2383
1989 151 356 647 2150 1466 3849
1990 2:0 606 1000 3150 2500 6349
8-24
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The significant diffgrence between the cost-competitive and capital
constrained market size has major implications for the P/V industry. The
capital constrained market size does not constitute a large market. This
is especially true in the pre-1985 period. However, since the cost-com-
petitive market potential is high, devising innovative financing schemes
and promotional campaigns could have a high payoff.

In summary, the potential for very large P/V sales for use in the

Philippine agricultural sector exists. Additionally, there are appropriate

marketing channels, and financial mechanisms for the dissemination and use
of P/V systems. However, the two major barriers to P/V use, namely aware-
ness and availability of adequate capital, will prove to be significant
obstacles in capturing a major portion of the technically feasible, cost-

competitive agricultural sector market.
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APPENDIX B

DOING BUSINESS IN THE PHILIPPINES

B.1l Introduction

This section examines the distinctive features of doing business in
the Philippines. 1In particular, it focuses upon the incentives that are
available and the regulations that one can expect to encounter in producing
and/or selling photovolatiacs in the Philippines.

Three cases are developed in the course of this discussion, parallel-
ing the three basic types of business involvement for a foreign (non-Fili-
pino owned) firm in the Philippines. The first case looks at a foreign
firm producing photovoltaic products outside the Philippines and exporting
them to that country. In the second case, the firm both produces and sells
photovoltaic goods inside the Philippines. Finally, in the third case,
the firm not only produces and sells photovoltaics within the Philippines,
but also exports some of the Philippine-produced goods abroad. Incentives
and requlations differ for these three scenarios, and these differences are
delineated in this examination.

The discussion is not intended to serve as a comprehensive manual on
doing business in the Philippines. Rather, its purpose is to outline some
of the major incentives and regulations, acting as a springboard from which
further inquiries for more detailed information can ensue. Accoidingly,
additional references on specific topics will be furnished throughout the
discussion.

. Table 1 provides background information'on.the Philippines and its
economy. More detailed information can be found in the SGV Group's Philip-
pines: An Economic Profile 1979. Having briefly examined the Philippines

[

in general, we now turn to the first case -- a foreign firm exporting

photovoltaic products to the Philippines.



TABLE 1

GENERAL PHILIPPINES CHARACTERISTICS

POPULATION:

LANGUAGE:

CURRENCY :

GNI:

PRINCIPAL INDUSTRIES:

LABOR FORCE:

TAXES:

FOREIGN INVESTMENT:

42.1 million according to the 1975 Census (Average
annual growth rate of 2.7% since 1970)

87 dialects spoken; chiefly Ilocano, Tagalog and
Cebuano (third largest English-speaking nation in
the world)

Peso (B), U.S. $1 = B7.25 (January 1, 1981)

B86.7 billion, or approximately U.S. $12 billion,
in 1979 (in 1972 prices) (An average 6.7% real
annual growth rate between 1972-1979)

Agriculture, Forestry, Fishery (accounted for
approximately 60% of labor force in 1977)

Approximately 16.9 million in 1977 (5% growth rate
since 1977)

Corporate Income Tax
Individual Income Tax
Excise Taxes

Local Taxes

(plus others)

Total net inflow of foreign equity investment,
accourding to National Census and Statistics Office,
of 21,599.2 million (U.S. $216 million) in 1977
(U.S. a major source of foreign investment).

Sources: SGV & Co., Philippines: An Economic Profile 1979

SGV & Co., Doing Business in the Philippines 1980

Price Waterhouse, Doing Business in the Philippines, March, 1978.




B.2 Case 1 -- Export to the Philippines

In the first case, a foreign firm is exporting photovoltaic products
to the Philippines. Here, while the firm may choose to set up an office
in the Philippines to coordinate its activity, there is no actual production
of goods within the Philippines.

A firm exporting %o the Philippines is subject to a variety of regu-
lations. For example, it is prohibited from engaging in retail trade. The
letail Trade Nationalization Act restricts retail trade, either direct or
inuirect, to those firms wholly owned by Philippine citizens.1 The firm is
permitted to use foreign trademarks in the Philippines, however, such trade-
marks or tradenames must be registered with the Philippine Patent Office
(PPO). This registration is valid for 20 years from the date of issuance
so long as the registrant files an affidavit of use with the PPO within one
(1) year following the fifth, tenth and fifteenth anniversaries of the reg-
istration. However, in order for registration to be granted, the firm's
home country must grant similar privileges to Filipinos, i.e., reciprocity.

Methods of payment for imports are also regulated. Philippine imports
may be financed by either letters of credit (L/Cs). documents against
acceptance (D/A), or open account (C/A) arrangements. The Philippine
Central Bank must approve importations maturing beyond 360 days, as such
importations are treated as foreign borrowings.3 Further detail on payment

procedures can be found in Price Waterhouse's, Doing Business in the Philip-

pines (March, 1978).

In order to comply with Customs and International regulations, a number

of documents are required for import of goods. These include:

1SGV & Co., Doing Business in the Philippines 1980, p. 29.

2 . . . . cq
Guerrero & Torres, Primer on Doing Business in the Philippines 1980. p. 27.

3Price Waterhouse & Co., Doing Business in the Philippines, (March, 1978),
p. 43.
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® Consular Invoice for shipments over B500 in export value;

® Certificate of Origin;

e Commercial Invoice;

e Bill of Lading;

® Inward Cargo Manifest;

® Delivery Permit;

® Central Bank Release Certificate?

In setting up operations in the Philippines, if desired, the firm may
establish and register any of the following:

1) Joint Venture Corporation

2) Branch

3) Subsidiary

4) Representative Office
The firm may enter into a joint venture corporation with Philionine resi-
dents, contributing equity, subject to Philippine participation regulations.
Alternatively, a branch it considered an extension of a foreign enterprise,
and is fully controlled by the parent company. All the assets of the firm
may be held liable for the operations of the branch. A subsidiary, while
nornally mostly owned by the parent company, has a juridicial personality
separate and distinct from its parent company, with the parent company
insilated from subsidiary liabilities. Finally, the firm can establish a
representative office, having a maximum of ten personnel of which only two
can be expatriates.5 Tax information of the’various forms of operation can

be found in the SGV & Co.'s, Doing Business in the Philippines 1980.

4SGV & Co., Doing Business in the Philippines 1980, p. 36.

5Guerrero & Torres, op. cit., pp. 3-8.



Table 2 provides a summary of the information in the first case.
TABLE 2

Case 1 -- Export to the Philippines
General Information

® Prohibited from engaging in retail trade.

® Permitted to use trademarks and tradenames subject
to reciprc-ity.

e Payment for exports via letters of creait, docu-~
ments against acceptance, or open account arrange-
ments.

S Importations maturing beyond 360 days must be ap-
proved by the Central Bank.

® A variety of documents required for goods to be
imported (Consular Invoice on shipments over
8500, Certificate of Crigin, Commercial Invoice,
Bill of Lading, Inward Cargo Manifest, Delivery
Permit, Central Bank Release Certificate).

e Four types of Philippines business vehicles can be
established -- joint venture corporation, branch,
subsidiary, representative office.

B.3 Case 2 -- Produce and Sell in the Philippines

In the second case, a foreign firm is producing and selling photovol-
taic products in the Philippines. BAll goods that are manufactured are sold
in the Philippines; none of the firm's Philippine production is exported.

Photovoltaics is considered a "pioneer" area in the Philippines, and
as a consequence, firms engaged in producing photovoltaic products qualify
for special benefits and incentives once registered with the Philippine
Board of Investments (BOI). A foreign firm is permitted to possess 100%
of capital stock in a Philippine photovoltaics firm, whereas only 30% is
generally allowed for firms engaged in non-pfiority activities. However,
it should be noted that "pioneer" enterprises are required to attain Fili-
pino status (60% Filipino ownership) v hin 30 years unless granted a 10-

year extension by the BOI.s

6Philippine Board of Investments, Questions and Answers on Foreign Invest-
ments in the Philippines, June, 1980, pp. 4-5. d\
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Photovoltaic enterprises also aualify for a variety of benefits under
the Investment Incentives Act (R.A. 5186) as amended by Presidential Decree
No. 1584. Table 3 summarizes the incentives provided to firms; specific

provisions of the Act cuan be found in the BOI's, The Investment and Export

Incentives Act. Further, a firm is able to qualify for additional incen=-

tives if it locates its production, processing and manufacturing plants in an

area designated as less developed. The additional incentives include:

® Tax allowance to the extent of actual investment but not to
exceed 30% of taxable income;

e Exemption from Gernz2ral Banking Act collateral requirement on
loans against real estate security;

e Exemption from the payment of filing, processing and all other
fees of BOI and Security and Exchange Commission if total assets
are less than 1 million pesos.7

As part of its effort to respond to its need for greater self-suffi-

ciency in energy resources, the Philippines extends additional benefits to
those cited above to photovoltaic enterprises as part of its 1980 Energy
Priorities Program. Projects registered under the program are accorded
priority by all government-owned or controlled financing institutions,
such as the Central Bank and the Development Bank, and are given preferen-
tial consideration on collateral, rediscounting and other requirements in
order to facilitate the early establishment of the projects.8

Finally, phctovoltaic enterprises, as are all foreign investors and

enterprises, are given several basic rights and guarantees to ensure the

safety of foreign investments. These include:

7Philippine Board of Investments, Investment Opportunities in the Philip-
pines, pp. 25-26.

’

8 . ... . . . s
Philippine Board of Investments, 1980 Thirteenth Investment Priorities
Plan, Sixth Public Utilities Plan and Energy Priorities Program, pp. 13-14.
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Source:

TABLE 3

Case 2 -~ Produce and Sell in the Philippines
Summary of Incentives Under Investment Incentives Act

Deduction of organizational and preoperational expenses from
taxable income.

Deduction of labor training expenses.
Accelerated depreciation.

Carry~-over as deduction of net operating losses incurred in
any of first 10 years of uperation.

Exemption/reduction and/ox deferment of tariff duties and com-
pensating tax on importations of machinery, equipment and spare
parts.

Tax credit equivalent to 100% ¢f the value of compensating tax
and customs duties that would have been paid on machinery, etc.

had it been imported.

Tax credit for tax withheld on interest payments on foreign
loans.

Right to employ foreign nationals in supervisory, technical or
advisory positions within 5 years from registration.

Deduction from taxable income of a percentage of undistributed
profits.

Anti-dumping protection (i.e., limit imports that unfairly or
unnecessarily compete).

Protection from Government competition.

Exemption from all taxes under the National Internal Revenue
Code, except income tax on a gradually diminishing percentage.

Post-operative tariff protection.

Philippine Board of Investments, Investment Opportunities in the

Philippines.

\

/
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e Basic rights and guarantees under the Constitution;
e Right to repatriate investments and remit earnings;

e Right to remit foreign exchange to service foreign loans and
obligations arising from technological assistance contracts;

® Freedom from expropriation of property except for public use,
national welfare and defense upon payment of just compensation;

® Freedom from requisition of investment, except in event of war
or national emergency and only for the duration thereof and

with just compensation.

B.4 Case 3 -- Produce in Philippines and Sell in Philippines and/or Abroad

In the third ciase, a foreign firm is producing photovoltaic products
in the Philippines. It may either sell part of its goods in the Philip-~
pines and part abroad, or export all of its Philippine production.

In an effort to develop the country's export trade, the Philippine's
offers benefits and incertives in addition to those delineated in Scenario
2, to photovoltaic enterprises that produce for export. Photovoltaic
enterprises that export at least 70% of their total production are allowed
an additional 10 years to attain Filipino status, 40 years as opposed to
30 years. Further, these firms are still eligible for a l0-year extension
by the BOI. Moreover, if a firm exports 100% of its production, it need
not attain Filipino status.9

Photovoltaic firms, registered with the BOI as a "registered export
producer,” also qualify for z<ditional benefits under the Investment Incen-
tives Act and the Export'Incentives Act (R.A. 6135) as amended by Presiden-
tial Decree No. 1646. Incentives afforded firms.are summarized in Table 4.

Further detail on the incentives to "registered export producers" can be

found in the BOI's, The Investment and Export Incentives Acts and Invest-

ment Opportunities in the Philippines.

9SGV & Co., Doing Fusiness in the Philippines 1980, p. 65.

B-8 \';7



TABLE 4

Case 3 -=- Produce in Philippines and Sell in Philippines and Abroad
Summary of Incentives in Addition to those of Scenario 2

® Tax credits on taxes and exemption from duties on supplies
used in production of exported goois.

e Additional deduction from taxable income of direct
labor cost and local raw materials utilized in
manufacture of export products (not to exceed
25% of total export revenues).

e Exemption from sales tax on export products sold
to other export producers or export traders.

® Employment of foreign nationals within 5 years
from operation or even after said period in
exceptional cases.

e Exemption from export and stabilization taxes.

e Additional incentives wherever processing or manu-
facturing processing or manufacturing plant is
located in an area designated by BOI as necessary
for proper dispersal of industry or which is
deficient in infrastructures.
B.5 Summary
The Philippines, in an attempt to attract foreign investment and
further develop its economy, offers a host of incentives and benefits to
foreign firms establishing enterprises in the Philippines. Table 5 sum-
marizes benefits for the three cases we have examined. Incentives are
provided in many forms, primarily by lowering tax expenses and generating
an environment conducive to firm operation.
Photovoltaics, by virtue of its "pioneer" status, qualifies for most of
the incentives offered, as long as goods are produced in the Philippines.
;n addition, supplemental benefits can be recgived if the firm exports a
portion of its Philippine photovoltaics production and if the firm locates
its plants in an area designated as less developed. In either case, though,

firms are subject to the regulations on registraticn, Filipino status and

other matters that govern doing business in the Philippines.



TABLE 5

Incentives tc P/V Firms Doing Business in the Philippines

Firm that1
Exports to

Incentive Philippines

Deduction of organizational and pre-
operational expenses

Deduction of labor training expenses
Accelerated depreciation

Carryover as deduction of net operat-
ing losses

Exemption/reduction of tariff duties
on imports

Tax credit on value of customs duties

Tax credit for tax withheld on interest
payments on foreign loans

Right to employ foreign nationals in
supervisory, technical or advisory
positions within 5 years from
registration

Deduction of a percentage of undis-
tributed profits

Anti-dumping protection

Protection from Government compe-
tition

Exemption from all taxes under
National Internal Revenue Code,
except income tax

Post-operative tariff protection
Tax credits on taxes and duties on
supplies used in production of

exported goods
Deduction of direct labor cost and
local raw materials used in manu-

facture of exports

(cont'd.)

B-10

Firm that

Firm that Manufactures in
Manufactures Philippines and
and Sells in Exports some of
Philinpines Product Abroad

X X

X X

X X

X X

X X

X X

X X

X X

X X

X X

X X

X X

X X

X

X
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TABLE 5

{cont'd.)
Firm that
1 Firm that Manufactures in
Firm that Manufactures Philippines and
Exports to and Sells in Exports some of
Incentive Philippines Philiopines Product Abroad
Exemption from sales tax on export
products sold to other export pro-
ducers or export traders X
Employment of foreign nationals within
5 years from operation X
Exemption from export and stabiliza-
tion tax X
Additional incentives depending on
location of plants X X

1Note: Assumed here that firm does not operate Philippine office.
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APPENDIX C

TARIFF RATES

Import duties for energy systems equipment and supplies are based

on ad valorem with duty rates as follows:

Code

Description

84.01

84.02

B4.06

84.07

84.10

84.13

Steam and other vapour generating boilers (excluding
central heating hot water boilers capable also of
producing low pressure steam); super-heated water

DO1lerS..cociersetocescissassasossascsssscsscncssecnssns

Auxiliary plant for use with boilers (for example,
economisers, superheaters, soot removers, gas
recoverers and the like..cvceecesvsrcccsnscsascnssas

Internal combustion piston engines:
A. Parts of internal combustion piston engines:
1. Articles not included in sub-heading
A-2 hereof....cceeteoseasecnscccacacsnscnces
2. Cylinder liners and sleeveS....ccceecevcesn
B. 1Internal combustion engines other than for
motor vehicleS....vcevceocecroscoscncssecscnnone

Hydraulic engines and motors (including water
turbines and water wheels).....cecevvenecnnccccsas

Pumps (including motor pumps and turbo pumps)

for liquids, whether or not fitted with measuring

devices, liquid elevators of bucket, chair, screw,

band and similar kinds:

A. Articles not included in sub-heading B hereof..

B. Centrifugal water pumps, single stage, single
suction, horizontal shaft type suitable for
belt drive or direct coupling (except pumps
with shafts common with prime mover), with
casings and impellers of cast iron or bronze;
piston or plunger type hand pumpS....cccceseces

Furnace burners for liquid fuel (atomizers) for
pulverised solid fuel or for gas; mechanical
strokers, mechanical grates, mechanical ash
dischargers and similar applianCeS...ccececccscoscsn

Rate

10%

10%

10%
50%

10%

10%

10%

30%

10%



Code

APPENDIX C (Cont'd)

Description Rate

85.01

85.19

85.23

Electrical goods of the following descriptions:
generators, motors, converters (rotary or static),
transformers, rectifiers, and rectifying apparatus,
inductors:
A. Parts and accessories of electric motors and
generators:
1. Articles not included in subheading
D=2 hereof...icceesscccsccnccconcoscasscns 30%
2. Stator with windings, machined die casted
rotor and completely machined end bells... 50%
B. Motors over 30 HP, electric generator, high
tension transformers (including main and sub-
station transformers), loading coils, inductors,
converters, rectifiers and battery charges;
television yokes and flyback transformers and
parts thereof.....cieeireteencccccccncasesnsns 30%
C. Other...ceieeeinsesonscscssansscecsosococsnncss 50%

Electrical apparatus for making and breaking

electrical circuits, for the protection of electrical

circuits, or for making connections to or in electric

circuits (for example, switches, relays, fuses,

lighting arresters, surge suppressors, plugs, lamp-

holders, and juction boxes resistors, fixed or

variable (including potentiometers), other than

heating resistors; printed circuits, switchboards

(other than telephone switchboards) and control

panels:

A. Component parts of magnetic starters and circuit
breakers imported with prior authorization of the
Board of Investments under a progressive
manufacturing program...ccceecesceccescnscccscnns 10%

B. Other....ceceeecececescesssscccscsncncssstacscss 50%

Insulated (including enamelled or anodised)
electric wire, cable,; bars, strip and the 1like
(including coaxial cable), whether or not fitted with
connectors: .
A. Litz wire (fine copper wire covered with cotton
or nylon thread used in radio or TV coils); sub-
marine communication cables; lead-covered
terminating cables and stalpeth cables......... 30%
B. Other....cciereereerescescccccscsassscccscsoons 50%



Code

APPENDIX C (CONT'D)

Description Rate

85.25

85.26

85.27

85.28

90.24

- 90.25

90.26

90.28

Insulators of any material.....cceoceccccccsscscs 30%

Insulating fittings for electrical machines,

appliances or equipment, being fittings wholly of
insulating material apart from any minor components

of metal incorporated during moulding solely for
purposes of assembly, but not including insulators
falling within heading No. 85.25.....0000cccces. 30%

Electrical conduit tubing and joints therefore,
of base metal lined with insulating material...... 30%

Electrical parts of machinery and apparatus, not
being goods falling with any of the preceeding
headings of this Chapter.......cccecececeeccecccns 50%

Instruments and apparatus for measuring, checking

or automatically controlling the flow, depth,

pressure or other variables of liquids or gases, or

for automatically controlling temperature, (for

example, pressure gauges, thermostats, level gauges,

flow meters, heat meters, automatic oven draught
regulators), not being articles falling within

heading No. 90.14.....ccceecascssesccsssssccccsnss 10%

Instruments and apparatus for physical or chemical
analysis (such as polarimeters, gas analysis

apparatus); instruments and apparatus for measuring

or checking viscosity, porosity, expansion, surface
tension or the like (such as viscometers, porosimeters,
expansion meters); instruments and apparatus for
measuring and checking quantities of heat, light

or sound (such as photometers (including exposure

meters, calorimeters); microtomesS....ccceeecececcaces 10%

Gas, liquid and electricity supply or production

meters; calibrating meters thereof;

A. Articles not included in subheading B-hereof... 20%
B. Totalizing water mMeterS.....c.cecevocssosnnsecsas 50%

Electrical measuring, checking analyzing or
automatically controlling instrume:nts and apparatus. 20%

r
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APPENDIX D

DESCRIPTION OF FINANCIAL INSTITUTIONS THAT INVEST IN AGRICULTURE

Commercial Banks

Commercial banks are the more sophisticated members of the banking
sector. They accept savings and checking or current accounts and other
usual bank services like loans and trust holdings, extend domestic and
" export letters of credit and trust receipt services. They are also
active in the money market and in small loans to small and medium-scale
industries. 1In the Philippines, some banks are even involved in credit
card operations and financing through a system of sister companies.

Credits granted by commercial banks, on the other hand, consist of
loans, advances, discounts, overdrafts, domestic bills, customer's
liability acceptances and export bills.

Of the B52,510.7 million total credits granted by commercial banks
in 1977, 72.29 percent or roughly ®38.0 billion went to private businesses
and individuals. Credits granted to local governments as well as semi-
government entities reached B6,048.8 million or 11.52 percent while
another 6.23 percent or B3,270.0 million was availed of by the national
government.

Savings and Mortgage Banks

A savings and mortgage bank is any corporation organized primarily
for accumulating the small deposits of the public and reinvesting them in
bonds, in loans secured by pledge or chattel mortgage certificates, buying
and selling them or receiving them in payment of loans. However, a savings
bank cannot engage in foreign exchange trading, nor can it open letters of
credit. It can grant all kinds of loans extendable by commercial banks,
except character loans or overdraft lines which are payable on a medium or
long-term basis.

Total resources of savings banks amounted to B2,810.4 million as of
the end of 1977. Total loans outstanding of savings and mortgage banks on
the other hand, amounted to B1,954.9 million broken down as follows:
agricultural - B200 million; commercial - B2 million; industrial - B2Z
million; real estate - 721,112 million; consumption - B195 million; and
sundry - B424 million. Investments in bonds and other securities mean-
while reached ®415.3 million. Total loans and investments made by the
savings banks reached #2,370.2 million in 1977.

Rural Banks
Rural banks are generally small regional unit banks. In terms of
assets and size, they are smaller than either the savings or commercial

banks. They perform the same savings and loan services as thyift banks
but rural banks specialize in extending small loans to farmers. Some, are
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also authorized to accept demand deposits or checking accounts.

All rural banks are privately owned, but they receive financial and
technical assistance and incentives from the government. Their
main sources of funds therefore are the deposits of rural savers
and the financial assistance of the government.

About B977.5 million or 47.3 percent of the total loans granted
was made under the supervised credit scheme. The balance of
F1,088.2 million or 52.7 percent was extended under the non-super-
vised credit program.

Agricultural loans accounted for 87.1 percent of the total
loans granted for the year. Commercial loans represented 8.7 per-
cent, while industrial and other loans constituted 2.7 and 1.5
percent, respectively. Investment in securities on the otker hand,
reached 8832.1 million.

The rural banking system aims to accomplish the following goals
and objectives: 1) to continue to support the food production pro-
gram and other developmental projects of the government through
active participation in the various special financing programs;

2) to exert more efforts in mobilizing savings and promoting capital
formation to be able to provide more and better service to small
farmers and producers in the rural areas; 3) to step up participation
in the fourth Central Bank-International Bank for Reconstruction and
Development (CB-IBRD) rural credit project to meet the increasing
demands of agriculture and industries for medium and long-term
credit; 4) to cooperate with the government in devising ways and
means to reduce the percentage of arrearages of the system to a more
manageable level; and 5) to pursue a program of developing managerial
skills and personnel capabilities through sustained training programs
and seminars, so that rural banks will be in a better position to
cope with their day-to-day operat:ional problems.

Land Bank of the Philippines

The Land Bank is charged with the responsibility of giving
financial support to three of the more important azpects of the
agrarian reform program namely: 1) the transfer of ownership of
agricultural lands covered by the agrarian reform from landlord to
tenant-farmers; 2) the effort to help farmer-beneficiaries of land
reform increase their productivity and income; and 3) the redirection
of land-owner resources to industry or other productive endeavors.

Moreover, the bank in its capacity as administrator of two agri-
cultural guarantee funds (the Land Bank Agricultural Guarantee Fund
(LB-AGF) and the Agricultural Guarantee Fund (AGF-R.A. 6390)), extends
coverage on certain types of loans granted to farmers by selected
lending institutions. Through its guarantee operations, the bank
makes it possible for farmers with meager resources to undertake pro-
ductive activities by encouraging lending institutions tJ extend
credit without being too strict about collateral requirements.



e Development Banks

Except for the Development Bank of the Philippines (DBP), develop-
ment banks are usually small in size and operate as regional banks.
While they rely heavily on local or foreign borrowings through a proysam
of bond issues, they are also avthorized to generate deposit funds from
the public as their source of funds for the loans and financing services
they provide.

Developmert banks usually provide short-to-long term financing for
productive enterprises on a secured basis. Compared with commercial
banks which can loan or finance an enterprise without collateral or
security for the amount borrowed, development banks and thrift banks are
security or collateral oriented.

Foremost among the development banks is the Development Bank of the
Philippines. It is entrusted with the rassponsibilities of providing
credit facilities for the rehabilitation, development and expansion of
agriculture and industry, the reconstruction of the national economy,
and the promotion and establishment of private development banks in pro-
vinces and cities.

As of year-end 1977, total resources of the DBP rose to new levels -
£15.7 billion as against B12.7 billion in 1976.

Investments in securities also increased by 8573 million from k2.1
billion to B2.6 billion. Of these outstanding investments, B2.12 billion
or 81 percent are irvestments in government securities and B503 million or
19 percent are private securities. Loan portfolio as of December 31, 1977,
likewise increased by Bl.8 billion or 23 percent from B7,870.2 millicn to
¥9,665.9 million.

The thrust of lending operations of the bank during the period under
review continued to be on countryside development as well as on small and
medium-scale industry financing. Under the DBP's countryside development
program, equal attention is given to agricultural and industrial projects.

In agriculture, priority is given to projects geared towards self-sufficiency
in food, production of raw materials for local industry needs and diver-
sification of agricultural exports.

® Non-Bank Financial Institutions

The non-bank sector, while extending financial services to the commer-

cial and industrial sectors of the economy, has a different source of funds.

. Non-banks cannot generate deposit funds from the public, thus they generally
resort to stockholder's funds and deposit substitute liabilities to fund
lending activities. Deposit substitutes are financial instruments held by
the non-banking sector as part of its funds. These include commercial
papers such as stocks and bonds, short and long-term debt instruments, and
other credit instruments obtained from money market activities. The non-
bank sector also borrows funds to finance its services.



Non-bank financial institutions include: the National Investment
and Development Corporation (NIDC), Private Development Corporation of
the Philippines (PDCP), BANCOM Development Corporation, Non-Stock
Savings and Loan Associations, the Government Service Insurance System
(GSIS), Social Security System (SSS), Agricultural Credit Admiunistration
(ACA), and Mutual Building and Loan Association (MBLA).

The NIDC, PDCP, and BANCOM Development Corporation provide primarily
long-term financing for expansion and modernization of productive
" ventures and for facilitating short-term placements to commercial
banks. Stock Savings and Loan Association contributes to home savings

and to the growing need for more savings institutions.
- Government Non-Bank Financial Imnstitutions

Loanable funds of governmert non-bank financial institutions
(comprising the GSIS, SSS, ala and NIDC) released their funds in
1977 for the following purposes: agricultural - 840 million; in-
dustrial - B840 million; consumption - 8893 million; real estate -
8579 million; public utility -~ B2) million and other purposes (con-
sisting mostly of notes receivable from financial firms) - B2,359.4
rillion. Combined, these loans aggregated B3,932.8 million reflecting
an expansion of 49 percent over the level of the preceding year.
Accounting for the increase was the B1,619.2 million growth in
other purpose loans which more than offset the decreases in loans
for industrial, consumption, real estate and public utility purposes.

Agricultural Credit Administration

Created under R.A. 3844, also known as the Agricultural Land
Reform Code, the Agricultural Credit Administration (ACA) was
specifically designed to help farmers elevate their living standards
to make them active factors in the country's economic development.

Its activities are therefore, geared at raising the economic well-
being of the rural populace by increasing their agricultural produc-
tion. To achieve this end, it provides the farmers with the necessary
technical guidance and credit assistance for the cost of production
inputs. :

The ACA grants six types of loans, namely: production, facility,
commodity, marketing, operating capital and poultry loans. A major
portion of the loans granted from 1960 to 1977 were of the production,
commodity and marketing types. These three types of loans, constituted
an average of 66.7, 6.0 and 21.7 percent respectively, of the total
loans granted in 1977 of 849.7 million. -

- Private Non-Bank Financial Institutions

Private non-bank financial enterprises showed reduced lending
operations in 1977 as loans granted totaling P1,410 million declined
by 28 percent from the previous year's figure of P1,969 million.
These loans were released by BANCOM, PDCP, MBLA and Non-Stock SLA
for various purposes, namely: agricultural - B28 million; commer-
cial - P46.2 million; real estate - B172.3 million; public utility -
P9.7 million; and others - #707.2 million. Except agricultural
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purpose loans which expanded by more than two times, other types of
loans registered decrements ranging from 3 percent to 83 percent
as against their respective levels in 1976.

Investment Houses

Investment houses grant medium to long-term loans for capital
expansion purposes. The basic function of investment houses,
however, is the underwriting and distribution of securities of
other corporations. Commissions and services from this function
and earnings from money market activities are their main sources
of funds.

Finance companies on the other hand, are authorized to finance
consumer durables under installment payment plans. They usually
extend short-to-medium term credit to manufacturers and merchants
for inventory, receivable financing and transport equipment leasing.
Financing companies usually rely on stockholders funds and cash
generated from their money market activities to finance their
operation.

The Private Development Corporation of the Philippines is a
development finance institution which is committed to encourage
the emecgence and growth of Philippine productive enterprises by
providing technical and financial assistance through the purchase
of equity investments and expertise.

The BANCOM Deveiopment Corporation extends assistance to
projects which are viewed to be primary contributors to the acce-
leration of the country's economic development. Most of these
projects are registered with the Board of Investments and are
involved in the production of essential products like petroleum,
mining, wood, pharmaceutical, paper, sugar and coconut. Like
the PDCP, it also engages in money market operations and it has
actively engaged in the organization of the Money Market Asso-
ciation of the Philippines.



APPENDIX E

ASSUMPTIONS USED IN THE FINANCIAL AND ECONOMIC ANALYSES

This appendix lists the methodology, data and assumptions used in

the financial and economic analyses described in Chapter 8. They reflect
actual conditions existing in the Philippines in October/November, 1980.
Fuel cost escalations of 31% and 24% for gasocline and diesel, respectively,
are the average values experienced between 1975 and 1980. A 3% escalation
rate reflects the generally accepted value of worldwide fuel cost esca-
lations.1 A discount rate of 21% for the financial analyses is equal to
the commercial bank loan rate and reflects the project evaluation criteria
used by the Development Bank of the Philippines project staff. Sources of
othur Jdata and assumptions are clearly stated at the bottom of each table.

Method of Calculating Present Value of Life Cycle Costs (PVLCC)

Assume an initial cash flow at time zero followed by cash flows at

the end of each year, n, where n=1,2,3 -- N; N being the life in years of

the system. Tﬁe various present values, P, to be calculated are defined

below.

1) Fuel -- The cost of fuel during the first year is CE' its cost escala-
tion rate is E, and the discount rate (or expected after-tax rate of
return on investment) is R. The present value of fuel costs is:

\ +E _\N
Fz = <:E ;;;} (;'%:Tﬁr') :='C:E;. F>\A/F:(F§E)rd) W
Where the present worth factor PWF(RE, N) is just a closed form for the

summation of Eq. (1l). It is:

v =N
PWF (R, N)= *':%';‘3‘)"

(2)



3)

4)

Where:

| +E | (3)

Maintenance, Property Taxes, and Operating Cost -- The first year cost

is CM; it is assumed to escalate at the average inflation rate I. Its

present value is:

:PM_—'CM.PWF(RI)N) (4)

Where:

R-T
‘sz; = , +_:I: _ (5)

Fuel Transportation -- The first year cost is CTLQ where CT is the

first year cost per distance per quantity of fuel; L is the round
trip distance and Q is the quantity needed per year. The cost esca-
lation rate for transportation is T. The present value of fuel trans-

portation is:

P-C,LQ-PWF(RLN)

ER-T_
| +T (7)

x3
_‘
U

Initial Cash Disbursement -- This is the total initial investment, P

minus the fraction FP that is borrowed. It is:

Pcz(l“F)P - | (8)



5)

6)

7)

8)

Repayment of Loan Principal -- We will assume that the loan principal

is repaid in N, equal annual installments beginning at the end of the

first year. The present value of these cash flows is:

R=£E « PWF(R.N)

Interest Payments -- Interest, at an annual rate J, is paid on the re-

maining principal at the end of each year. The present value of the

interest payments is:

N ,
RIS {itkh = ERI[ N-PWERNI]

B_:

(When R=J, it is not necessary to compute this since one can get PJ

more easily from the relation PJ + PP = FP).

Depreciation -- This is needed for a country in which depreciation is

a tax deductible expense. It can have many forms. For the sum-of-the

yvears-digits method, its present value is:

‘@%SZT—‘T = e [-PWFRNY] 0

and PD = lump sum depreciation for P/V systems in the Philippines.

Government Credits -- These can be state or Federal tax credits on

renewable energies or the investment tax credit. They are paid at

the end of the first year. Denoting by CK the total fraction of the

investment for which credit is given, the-present value of the credits

is:

'P - LTC (12)
k 1 +R



9)

10)

Replacement Costs =-- Major items may need replacement in certain years.

If the replacement cost today is C_ and the replacement cost escalation

R

rate is I, then the present valuve of replacements is:

n

_ |+
PR _C—R; -----—-—HR (13)

Where n is the number of the year in which a replacement is made, for

example, n = 5 and 10 years.

Salvage Value =-- Assuming the salvage value to be a fraction f of the

total initial investment P, which includes civil works buildings, etc.,

the present value is:

R=FPf: (l'iré N e

The total present value of the life cycle costs is a suitable sum of
these individual present values multiplied by the marginal tax rate t

as necessary. It is:

(15)

= + - - - (1- + + + + -
PVLCC = Py + tPp = P = P = (1-t) (Pp + Py + Py + Py + Pp = Po)

For tax purposes, the replacement costs have been treated as expense
items although they should be capitalized and be depreciated separately
from the rest of the system. If this appears to be necessary for any
of the countries, i can be done. Other changes may also be necessary

for certain countries.

The PVLCC, as computed from Eq. (15) and the preceeding equations, must

be applied to systems that do approximately the same job. The systcm with

the smallest (least negative) present value would be preferred.



TABLE 1 POWFR AND MONTHLY ENFRGY REQUIRKMENTS FOR AGRICULTURAL APPLICATIONS
Power Eneray Used (Kwh/Month}
Required
Application KM (Capacity] JAN. FEB. MAR. APR. MAY JUN JUL. AUG. SEPT. | OCT. NOV. DEC.
1 HA Rice Garden a 5 " \ . Y
olus Dryers in 1.9 21 264 12 i 204 | 195 164 164 142 179 133 219
Laguna
1 HA Rice Double
Crop 1.9 16 o 0 n n 190 166 141 110 132 96 184
2 HA Rice Double
Crop a 272 0 n 0 n 3n0 132 282 260 264 192 368
6 HA Rice Double 1,140
Crop 6 816 o n 0 0 . 996 846 780 792 576 ]1,104
1 HA Rice Double
Crop & Corn 1.9 136 125 16A 126 12 190 160 111 130 132 96 186
2 HA Rice Double
Crop & Corn 4 272 250 116 "0 64 380 332 282 260 264 192 368
6 HA Rice Double
Crop & Corn 6 816 750 1,000 1,170 192 1,140 996 816 780 792 576 1,104
Rice Steel”
Mill (Small) 3.1 € 260 -
Hice - "Steel” P N
Mill (Averaqe) 4.4 < 232 7
Rice “Steel™ .
Mill (Larqe) 7.2 € 692 rd
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TABLE 1 POWER AND MONTILY ENERGY REQUIREMENTS FOR ACIICULTURAL APPLICATIONS
. Power rnergy Used (Kwh/Month)
Pequired
Application KW (Capacity} JaN. FEB. MAR. APR. MAY JUN JUL, AUG, SEPT. OCT. NOV, DEC.
I'orestry Station 1.2 < 70 >
Commercial Farm N
Maintenance Yard 1.2 € 104 rd
Slide Projector .
for Agri. Ext. 0.4 <€ 8 >
Hatchery-Fish .
Stock Gathering 0.02 & 1 rd
Battery Charger I
for Logging Site 0.14 & " >
Commercial Farms .
Communication 0.1 <& 3 rd
Prawn and Fish
Hatchery 0.2 < 560 ->
Small Ice & i, [ni0 -
Plant 11
10 HA Fish
Pond 5 760 760 11,004 > < 700 v
26 1A Fish
Pond 10 1,520 |1,520 e— 124 > < 1,520 >
10 HA Salt and 5 € abo S—— £ 760 >’

Uish Porde




TABLE 1

POWER AND MONTHLY ENERGY RFEQUIREMENTS FOR AGRICULTURAL APPLICATIONS

Power Fnergy Used (Kwh/Month)
Required
Application KW (Capacityl JAN. FEB. MAR. APR. MAY JUN JUL, AUG., SEPT. OCT. NOV DEC.
Corn Grinder 2,3 <€ i -
Low Usage
Corn Grinder |
Average Usage 2.3 < 205 ‘\,
Corn Grinder < S
.3 740
Hig Usaqe 2 - ’
Corn Roller Mill
Low Usage 11.15 <€ 6hHO S
Corn Roller Mill
Average Usage 11.15 € 1,006 4
Corn Roller Mill .
High Usage 11.15 < 4,060 rd
Standard -
Application 0.3 € 73 —
0 hr./day
Every day of
the year at N
full load. 0.8 € 195 >
2 < an7 s
4 < n73 —
? 10 € 2,411 >
20 < A, 066 »




Inflation
Discount Rate
Loan Rate

I. Commercial Bank
II. Development Bank

Long-Term

TABLE 2

COST ASSUMPTIONS

Financial Analysis

13%
21%

21%
14%

Equipment Lifetime

Economic Analysis

12%

Equipment Lifetime

I. Gasoline, Diesel 31%, 24% (nominal)* 3% (real)

II. Gasoline, Diesel 16.4% (nominal)* 3% (real)
Analysis Lifetime 15 years 15 years
Depreciation

I. p/V lamp Sum -

II. Conventional Sun-of-Digits -
Marginal Tax Rate 5% -
Debt/Equity Rates 1% 0
Salvage Value 10% -

Labor Cost $1/hour $1/hour

*NOTE: 31% nominal = 19% real

24% nominal = 10% real
16.4% nominal = 3% real
E-8



TABLE 3
P/V SYSTEM COST PROFILE

Cost (1980 §)

Year $/Wp

1980 $20.85
1982 11.73
1984 9.14
1986 6.55
1988 5.28
1990 4.00

NOTE: Operation and maintenance labor costs were 0.25 hours
per operating day per KWp.

SOURCE: The 1980, 1982 and 1986 values are from the draft
JPL, 1981 Photovoltaic Systems Development Program
Summary Document. The others are DHR's estimates.

TABLE 4
FUEL COSTS

Cost (1980 $/U.S. Gallon)

Diesel Gasoline
Financial Analysis 1.43 2.42
Economic Analysis 1.18 1.18

NOTE: Cost/gallon used in the economies analysis eguals the
retail cost less all taxes.

SOURCE: Philippines Ministry of Energy.
TABLE 5

SAMPLE SOLAR INSOLATION

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Duc

Insolation 360 442 523 588 510 458 410 371 384 374 352 340
(Langleys)

SOURCE: Angus, J.F. and Manalo, E.B., "Weather and Climate Data for Philippine
Rice Research," IRRI Research Paper Series, No. 41, November, 1979.
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Table 6: CONVENTIONAL POWER SYSTEM CHARACTERISTICS

First Year Fuel Consumption Operation and Maintenance

Cost Capital Cost Gallons/Hour Fuel Labor Hours/ Parts $/Hours Lifetime

Rated Output(kw) 1980$ Mult;plierl 100% load 50% Load Type Hrs. of Operation of Operation (hours)
0.3 320 1.0 0.13 0.09 Gas 0.02 0.20 2000
0.4 370 1.1 0.13 0.09 Gas 0.02 0.20 2000
0.8 - 468 1.2 0.26 0.18 Gas 0.02 0.20 2000
1.2 527 1.2 0.31 0.20 Gas 0.02 0.20 2500
4.0 4000 1.4 .043 0.25 Diesel 0.03 0.30 3000
6.0 4500 1.4 0.64 0.43 Diesel 0.03 0.30 3000
8.5. 6732 1.4 0.80 0.55 Diesel 0.03 0.30 4000
10 7588 1.5 0.93 0.60 Diesel 0.03 0.40 4000
12 7615 1.5 1.20 0.70 Diesel 0.035 0.40 4000
15 7730 1.5 1.50 0.90 Diesel 0.035 0.45 5000
- Qo 8685 1.6 1.65 1.15 Diesel 0.04 0.50 5000

1Capita1 cost multiplier accounts for support facilities such as fuel tank, buildings, etc. needed for the generator.

SOURCE:

Hdnda, Onan and Kohler Tcchnical Representatives,
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Sample Model Run Output
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2 . 4£.012 AA2 .00
2 " £.24 T2%.00
4 L. 47 oRe. 00
S £ .04 T10:.00
£ 4 a7 an=n.nn
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