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DEFINITIONS
 

barangay - formerly identified as "barrio"; v
well as geographic connotation 

illage, but with administrative as 

main feeder - three-phase 

roads. 
electric distribution line generally following major 

poblacion - the central "urban" 
towns and cities 

portion of Philippine "municipalidades" --

ABBREVIATIONS 

ADB - Asian Development Bank 

FECOPHIL - Federation of Electric Cooperatives of the Philippines 

gWh - gigawatt-hour 

km - kilometer (5/8 mile) 

kWh - kilowatt-hour 

mWh - megawatt-hour 

NEA - National Electrification Administration (Philippines) 

NPC - National Power Corporation (Philippines) 

NRECA - National Rural Electric Cooperative Association (U.S.A.) 

- Philippine peso (P8=US$i at time of survey, but ratio was less 
than that for the earlier years) 

REA - Rural Electrifi'-.ation Administration (U.S.A.) 

USAID - United States Agency for International Development 

This report was prepared by Messrs. P. Costas (Project Director), D. Cooper (Field
Survey Director Consultant), and W. Knight (Computer Data Consultant). 
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PHILIPPINE RURAL ELECTRIFICATION IMPACT SURVEY (1981) 

I. SUMMARY 

In late 1981 the National Rural Electri- Cooperative Association undertook a survey­based evaluation of seven of the 106 cooperative electrification service areas in the
Philippines. The evaluation was funded in part theby U.S. Agency for International
Development and followed a methodology and format reviewed and acceptable to AID. 

This report supplements several earlier studies conducted by AID and other
organizations, and is believed to be completemore and representative of the presentstatus of the Philippine electrification program and its impact. The seven cooperative
electric systems were selected to represent geographic and socio-economic coverage of 
the country. 

The rural electrification program in the Philippines now serves 1.5 million families withinvestment of $85 million by USAID, and over $200 million from other foreign sources. 
The National Electrification Administration reports that currently more than 1,000 newhousehold, commercial, industrial, and public facilities consumers are being connected to
the cooperative systems daily. The national rural electric authority (NEA) and a networkof rural electric cooperatives with a national federation are in place, and additional
international funding is being made available to supplement Philippine funding which will
permit electric service to be extended progressively throughout the country. 

The objectives of the study were to produce hard data to measure: 

(I) 	 The impact of electricity or, household standard of living at various levels; 

(2) 	 Income, employment, and productivity changes in commercial, agricultural,
and public service enterprises from use of electricity; and 

(3) 	 The level of cooperative institutional and financial viability. 

1. Impact of Electricity on Household Standard of Living. 

The purpose of this study component was to isolate, as suggested from the survey
data, meaningful impact links that appear to exist between the availability of
electricity, the creation of new practices and activities within the household, and 
their impact on the change of standard of living in the household since 1978. 

Houses electrified and houses not yet electrified were surveyed. Samplings were
taken from households representing location (urban/rural) and type of house
(light/mixed/heavy material construction). In addition, indicators of family
standard of living (health, nutrition, housing quality, and income) were gathered for 
each of the household samples. 

These underlying factors der.'ng with household electric consumption were 
observed in the surveyed househulds: 

Heavy material households use more electricity than light material 
households. 



One in three houses have four electric appliances, typically electricfans, a refrigerator, a television set, and an electric iron. Electric
appliance ownership is related with the type of house material
construction. Heavy material houses have more electric appliances. 

The higher the price of electricity the less electricity will be 
consumed, especially by heavy material households. 

Most households increase electric consumption year after year. A
higher percentage of light material houses experienced increased kWh 
consumption than mixed and heavy material houses since 1978. 

These underlying factors concerning the electric use patterns of families in light
material houses were determined: 

These are very low income families. Most household heads are
farmers and fishermen or laborers. The median household annual
income reported was about P 3,600 ($450). Thirty-two percent
reported incomes less than P2,400 per year ($300). 

The households are basically minimum bill users. Electricity
expenditures are about P 10 per month for 12 kWh. 

Appliance ownership is limited but commonplace. Twenty-two
percent of the households have an electric iron and 22% have radios. 
Fourteen percent have TV and 13% have electric fans. Five percent
have an electric refrigerator and 5% electric tools. Only 1% was 
using any type of electric cooking appliance in the home. 

A demand exists to purchase electric appliances. Thirty-eight 
percent reported plans to purchase an additional electric appliance
during the coming year. 

Credit was reported as a major constraint preventing the purchase of 
additional electric appliances. 

The survey gave clear evidence that electric lighting stimulates the educational and
productive activities in households. Households that were electrified reportedgreater levels of evening activities than did unelectrified households. Significant
differences in evening activity levels were noted especially prevalent between
electrified and unelectrified light material households. For example: 

Light Material Houses
Electrified Not Electrified

Activity (% Reporting Activity) 

Study (nightly) 48% 33%General housework 48% 37%
Job related work 18% 8%

Sewing 17% 3%
Handicrafts 10% 3%

House repairs 9% 0% 
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The survey also gave clear evidence that labor savings generally were being derived
from the electric appliances found in the household, and that electric lighting gave
measurable money savings and perceptions of household safety and security.Tabulation of responses from the 315 questionnaires in the residential survey
showed that about 80% of the savings from use of electricity was being expended ongeneral family essentials such as food and clothing. Ninety percent of the
households reported that electric lighting was essential or necessary for family
safety and security. 

Furthermore, the impact of electricity for water pumping, school lighting, and
other public services was recognized by a large proportion of interviewed 
households: 

(1) 	 Fifty-eight percent said electricity had a "great" positive effect on
economic and social well being of the family. Another 35% said it 
had a "slight" positive effect. 

(2) Similar response came from a parallel question about impact on the 
community. 

(3) 	 Over 15% of all household surveyed reported using water originating
from a central electrified pumped source. 

In summary, these points can be made in respect to electricity and its impact on
household standard of living: 

Electricity is reaching the rural poor: On,-third of all residential 
consumers are listed by the cooperatives as "minimum bill users." 
Typically these consumers have extremely low incomes (poor by anydefinition used for international standards). On a national basis 
cooperatives served approximately 1,500,000 households. Averagefamily size is approximately six. Based on the above factors, it is 
estimated that nearly three million very poor Filipinos have been 
electrified by cooperatives. 

Electricity facilitates the creation of educational and productive
activities in the household, especially at lower income levels. 

Electric appliances found in the household are being used to reduce 
labor time and to increase productivity. Future e.conomic and health 
benefits may be expected to be derived through utilization of such 
appliances. 

Significant household money savings are being derived from use of
electric lighting. Much of this money is utilized to meet daily basic 
living necessities. Some is used as investments to improve the 
family's future quality of life. 

Family members receive health, security, and educational benefits
made possible through services from community facilities using 
electricity. 
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2. Impact of Electrified Enterprises on Productivity, Employment, and Income
Formation. 

The survey was designed to sample 50 enterprisearea. The enterprises were 
consumers in each cooperativechosen representative of the commercial, industrial,and public service consumers served theby cooperatives.accounted Such enterprisesfor nearly 60% of the electricity consumed by powerthe systems.Two-thirds of the enterprises surveyed used more electricity in 1978 than in 1980. 

The availability of electricity along with the accessibility of market roads were twomain underlying factors determining where the enterprises chosefacilities or operations. to locate theirAbout 60% of the enterprises were either not in existenceduring 1973 or not using electricity in 1973. It found theestablishment of the following types of 
was that timing ofenterprises was very closely related withthe availability of electric service: 

• Meat and poultry production 
* Manufacturing 
* Small businesses.
 

The following enterprise types reported 
 very high ofelectricity degrees dependency onto maintain their current levels of production or operations: 

* Grain and food processing 
* Manufacturing 
* Personal services 
* Public establishments.
 

On net, each enterprise 

or clients served since 

type surveyed reported general gains in production, sales,1978. Small business enterprises reported significant sales
volume increases. 

The preponderance of electricity consumed by the enterprisesfunctions as water pumping, was applied for suchrefrigeration, and machine operation.the enterprises reported using lighting for 
Two-thirds of

security purposes. About 40% reportedusing lighting for income generation activities and processes. 
The enterprises reported significant levels of purchasesappliances of electric equipment andsince 1978. Labor and money savings were derived frompurchases, particularly by manufacturing enterprises and 

these 
small business

establishments. 

On net, each enterprise type surveyed reported extending averageoperations since 1978. daily hours ofMost noticeable were extended hours of operations for small
business enterprises. 

A typical agriculture enterprise surveyed
enterprisep reported in 

had six full-time employees. Moregains full-time employment since than in1978 decreases
full-time employment. 

A typical manufacturing or small business enterprise surveyed hademployees. More seven full-timeenterprises reported gains than decreases in full-timeemployment sirlce 1978. However, more enterprises reported decreases inpart-time employment. 
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A typical public or community service enterprise surveyed had 24 full-timlemployees. More enterprises reported increasing their levels of full-time anipart-time employment since 1978 than decreasing such employment levels. 

In summary, the data collected for this part of the study suggests that electricit,
plays an instrumental role in project area development by: 

Extending operating hours for private and public enterprises. 

Broadening types of services that can be provided to clients of bot­
private and public enterprises. 

Maintaining increased levels of manufacturing and agricultural
enterprise production, and facilitating the formation of new types ol
rural industries, such as meat and poultry production enterprises. 

Providing labor and money savings through the use of electric 
equipment particularly in small business enterprises. 

Allowing enterprises to become more efficient and attractive 
investments, which in turn expand operations and contribute toproject area employment and income generation. 

3. System Institutional and Financial Viability. 

The survey found that all seven projects were successful cooperative enterprises
providing significant and growing levels of electric service throughout rural areas inthe Philippines at competitive and affordable prices. Cooperative staffs were
found qualified and adequate to fulfill the organizations' functions. Currentfinancial performance, however, was found lacking in a number of circumstances.The major contributing factor in these was poor collections from customer billings. 

Each cooperative showed a sound organization structure. The organizations werestaffed pursuant to the organization plan issued by the National ElectrificationAdministration with comprehensive training programs in place. Senior positions inthe cooperative were staffed by college graduates, many of whom were women.Managers and local board of directors also had undertaken comprehensive training
and appeared highly motivated and dedicated to the country's cooperative
electrification program and objectives, with few exceptions. 

There were reports of local politics interfering with the healthy management of thecooperatives. Overall, however, the survey revealed a high level of satisfaction by
member-owners for the service provided by their cooperatives. Sixty percent ofthe members surveyed reported that they attended and participated in meetings
sponsored by the cooperative. Sixty-eight percent of members surveyed recognized
their ownership rights in the cooperative. 
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In addition to the function of providing electric service to its members, thecooperatives were found providing auxiliary community services as well asprograms focused on broader national rural area development objectives.Specifically, the cooperatives were involved in assisting development of zuralhealth, water, small-scale irrigation, andschool, housing programs, and assistingthe development of new cooperative enterprises to plant ipil-ipil (lucena) trees forwood-fueled thermal power plants and other uses. 

The cooperatives have experienced a phenomenal growth in their level of serviceduring the past three years. In the sample systems surveyed, consumers served andelectric sales increased 50% from 1978 to 1980. In 1980 the cooperativesrepresented one of the largest private
average each cooperative represented 

investments in the rural Philippines. On an investment of approximately $3 million ofassets, with 535 kilometers of distribution line and 132 full-time employees serving18,000 consumers. They provided electric service in 40% of the barangays (villages)franchised to them by the national government. Current workplans call forcontinued expansion to reach all barangays (villages). 

System operations performance during 1978 to 1980 was generally efficient, asmeasured by the number of consumers served per cooperative employee and by thelevel of system operating and maintenance expenses. During that period, thecooperatives expanded programs to meet the needs of new members.cooperatives reported providing house wiring loans 
All 

to low-income Theypublished newsletters for members. members.
Four of the cooperatives had member serviceprograms to help members use electricity more effectively and productivel7. 

Some special problems have surfaced with cooperative growth. Cooperativemembership has grown to such size, that direct membershipcooperative affairs is becoming difficult. 
participation in

This is reflected in the data collected onattendance at the annual meetings of some of the cooperatives.however, management systems have More important,not developed to keep pace with the physicalgrowth of the enterprises. For example, at most projects, billdelinquencies have paymentnot been controlled. This has placed financial constaints onmeeting debt service payments and power bill obligations. Also, managementinformation systems were found not to be fully developed in respect to consumercomplaints and operations reporting. Two of the cooperativesexperiencing were found to beenergy loss levels beyond ranges acceptable as prudent utilitymanagement norms. Such shortcomings, if corrected,not will affect project
financial soundness in due time. 

Although retail rates varied from one service area to another (depending on sourceof power), retail rates were found ea:;ily competitive with the price of kerosene anddiesel oil for lighting and motive power. Residential members accounted for 37%of total energy consumed by the cooperatives. About one-third of these residentialconsumers consumed a limited (about 12 kWh per month) amount of electricity forwhich a special low monthly rate was applied (minimum bill). 

Presently 60% allof electricity provided by the cooperaULIves is consumed byprivate and public enterprises, large and small, scattered throughout their serviceareas. Consumer density per mile of line is over ten times greater than in the 
United States. 
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This summary is extracted from the analysis of findings and conclusions presented
in the four sections of the report which follow. Suppcrting the summary and report 
are a number of appendices compiled from the 770 interview questionnaires andfrom records in the offic..s of the seven cooperatives and the NEA is Quezon City.
Methodology used in the study is described in detail in Appendix A. 

There was a conscious effort made to shape this survey as a base for follow-up
studies of rural electrification in the Philippines. Such studies at suitable intervals 
are needed to measure growth and evaluate impact of the program in relation to its 
objectives. 
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II. INTRODUCTION
 

I. ELECTRIFICATION PROGRAM PERSPECTIVE 

Until the 1970s, electric service in the Philippines could be found only in cities and larger
towns, and in some locations as extensions of power generated for sugar refineries,
mines, and lumber mills. Much of this service was subject to voltage fluctuation and
interruptions, and limited to morning and evening hours -- sometimes only 3 hours a 
day. Rates were generally high, with the result that few households or enterprises at the 
lower economic levels were connected. 

Power suppliers included franchised systems and municipalities. Generation and the
beginnings of transmission grids on Luzon and Mindanao were operated by the National 
Power Corporation. Two cooperative pilot projects had been started, MORESCO in 
northern Mindanao and VRESCO at the north tip of Negros Island. 

The two pilot projects were based on recommendations of a 1964 power survey of the
Philippines. They were funded by the U.S, Agency for International Development.
Technical assistance was provided by the National Rural Electric Cooperative 
Association. 

While these two cooperative systems were being developed, the Philippine Congress
enacted enabling legislation similar to the Rural Electrification Act in the United 
States. A presidential decree converted the National Electrification Administration to a
government corporation in 1973, with additional funding authority and responsibility to 
proceed with the rural electrification program that became one of the country's principal
developmental phenomena. President Ferdinand E. Marcos called rural electrification 
"the cutting edge" of the nation's economic and social development. 

While all the early foreign funding for the NEA/cooperative electrification programs was 

1,500,000 member-consumers. NRECA 

furnished through low-interest, long-term loans from the USAID, there have been six 
sources so far: 

Source Date Amount 
U.S. Agency for 
International Development 1971-1976 US$ 77,000,000 

World Bank 
OECF 
Germany 

1978 
1978 

1977-1978 
1979 

8,000,000 
60,000,000 

Yen 9,970,000,000 
DM 40,000,000 

France 
Asia Development Bank 

1981 
1974 
1981 

10,000,000 
FF 82,000,000 

US$ 88,000,000 

A decade of growth has produced 106 cooperative electric distribution systems serving 
offered guidance to NEA and the cooperatives

during most of this period, with a team numbering 10 specialists at the peak year of 
assistance. The last consultant left in 1979, and the Philippine electrification leaders are 
now themselves offering technical assistance in other parts of Southeast Asia. 
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2. STUDY PURPOSE AND OBJECTIVES 

There has been sufficient passage of time to permit examination of how the rural
electrification program in the Philippines has developed. In determining priorities for 
continuing economic and social development, the Government of the Philippines and avariety of funding agencies have an interest in weighing the impact of the electrification 
program to date. Line construction, consumer connections, and electric system
development are readily seen by visual inspection and their progress is supported by
construction and operations records. Government agencies and private entities already
have made a number of studies. Most of these were local in coverage or designed to
inquire about topical aspects of program development. A bibliography of representative
studies is attached to this report. The present time seemed appropriate for evaluating
what benefits NEA and the member-owned cooperatives are bringing to Philippine
households and enterprises, both commercial and public. 

The present survey is also limited in scope, but endeavors to present a realistic sampling
of program performance and impact on a country-wide basis. The primary study
objective was the recording of data and responses within a sampling process to recordattitudes and impacts at households and enterprises served by the program. The survey
also attempted to measure variations in project inputs, performance, and outputs asreflected by operating data presently available. The operating objective was to conduct 
the survey in such a way as to avoid pre-judging findings and to yield a fair range ofrepresentative information which could be examined statistically. The study had to be 
conducted impartially, but under the guidance of analysts familiar with the program and 
with the country. 

The main body of the report which follows is in four sections: System Operating DataFindings, Household Survey Findings, Enterprise Survey Findings, and Study Conclusions. 

Methodology used in the survey is set forth in Appendix A. Appendices C, D, and E
contain text and tables detailing and interpreting the data obtained from the
questionnaires and from office records of the seven cooperatives in the survey. 
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III. SYSTEM OPERATING DATA FINDINGS 

!. GENERAL 

a. Location of Systems. 

The seven systems surveyed in this study were selected to represent geographic andsocio-economic coverage of the country. Three systems (Bataan, Cagayan I, and QuezonI) are located on the northern island of Luzon. Two systems (Iloilo I and Negros OrientalI) are located in the central islands of the Visayas, and the remaining two systems (DavaoNorte and Lanao Norte) are located on the southern island of Mindanao where they servelargely Moslem populations. All systems serve predominantly rural areas. No large
cities are served by any of the systems surveyed. 

b. Age of Systems. 

The systems were energized during the period October 1973 (Bataan) through April 1978(Negros Oriental I). They represent, on average, five years of operations. The systems
generally were organized and incorporated two years before being energized. 

c. Area Coverage and Consumer Density. 

The service areas o. the systems range from 215 to 710 barangays. On the average 156barangays were served per system at the end of 1980. This is an average coverage of
about 38% of barangays in the service areas -- close to the national program average.About 92% of the barangays in Bataan's service area were energized by close of 1980.
Less than 40% of the barangays located in the service areas of the remaining six systems
surveyed were energized at the end of 1980. 

Consumer growth during 1980 proceeded at an annual rate of 21% for all systems.highest 1980 rate in consumer growth was experienced by Davao Norte (40%), 
The 

while
Bataan's 1980 consumer growth rate was the lowest (10%). The total number of consumers served by end of 1980 ranged from 6,416 (Negros Oriental I) to 36,453
(Bataan). 

On balance, consumer density increased during the period 1978 through 1980 for theseven cooperatives (from 30 to 33 consumers per kilometer of distribution line). Toappreciate the significance of number of consumers per kilometer of line it is necessaryto recognize the high concentration of population in rural villages and along roads.Densities are exceptionally high compared to U.S.A. experience for ruralelectrification. The range in the seven systems surveyed was 22 per kilometer (LanaoNorte) to 54 (Quezon I). There is continuing dilution of system average density as newlines are built into more remote areas, but on balance this dilution in density is offset asmore consumers sign up for service after the lines are built. 

d. Size and Scale of Systems. 

The average distribution system of the surveyed cooperatives was 535 kin, with a rangefrom 262 km (Negros Oriental I) to 1,015 km (Bataan). The average for all NEA­
sponsored cooperatives was 452 km, with a spread from 18 to 2,514 km, as of June 1981

6 months later than for the figures used for the surveyed systems. 
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During 1980 the average annual rate of growth in utility plant for the seven cooperativeswas 28%. Quezon's plant growth nearly doubled (98%) during 1980. Davao Norte also
experienced rapid expansion of plant growth (63%) during 1980, while plant growth forBataan (3%) and Lanao Norte (12%) proceeded at much lower rates. Both consumer and
plant growth for the projects have proceeded at high rates compared to established ruralelectric systems in the industrial world. Investment in distribution plant for the surveyed
systems averaged P 20,918,000 at the end of 1980, with a range from P 12,744,000 for 
Cagayan I to P28,837,000 for Quezon I. 

e. Power Supply. 

Of the seven systems included in the survey, six were already connected to NationalPower Corporation (NPC) power sources. Only Cagayan I was still operating its own
diesel generating plant in 1980. Consequently, its power costs and retail rate tariffs werehigher than any of the other six systems surveyed. This cooperative was connected to
the NPC Luzon grid in September 1981, and undoubtedly its financial status and viabilityprofile will look quite different in future years from what is reported for its operations
through 1980. 

f. Energy Sales and Losses. 

Highly significant in an electrification impact study the figures for system energyconsumption and losses. 
are 

Energy sales for the seven systems increased 28% during 1980 
at a somewhat faster pace than consumer growth. The amounts of energy sold during1980 ranged from 9.0 gWh (Iloilo I) to 35.5 gWh (Bataan), with a system average of 17.5
gWh. When this is related to consumers, there is a rough average of 81.3 kWh per month per consumer; but this figure is slightly misleading, when it is realized that in Negros
Oriental I, for instance, one large sugar mill consumer accounts for 82% of thecooperative's energy sales. This is an exceptional situation, as most large industrial loads
in the Philippines are served directly by NPC. 

Selected project investment cost and sales ratios are compared with similar ratiosderived from REA cooperatives (U.S.A.) data in the following table. As indicated the
Philippine and U.S.A. projects differ quite dramatically in respect to the ratios listed.

Many factors create this difference, above all however is consumer density.
 

TABLE 1. COMPARATIVE INVESTMENT COST AND PROJECT SALES STATISTICS 
(1980) 

7 Survey 921 U.S.* 
NEA Co-ops RE Co-ops 

KWh use per month per average consumer on line 88 kWh 1,361 kWh
Investment per consumer $146(I[l16 8 ) $1,434KWh sales per pole line mile per month 4,604 kWh 6,856 kWh
Investment per kWh sold $0.151(PI.21) $0.091Revenue per kWh sold $0.080(IW0.65) $0.044Cost per kWh purchased $0.044(PO.35) $0.028 

Note: Peso/U.S. dollar value assumed at 8/1 for comparative analysis purpose. 

*1980 Statistical Report, Rural Electric Borrowers, REA, U.S. Department of 
Agriculture. 
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As regards energy sales utilization, it notedshould be that the Philippine cooperativeshave attained a level two-thirds of that experienced by their cooperative counterparts inthe U.S.A., when viewed on a kWh sales per pole mile of line (load density) basis. For the
surveyed cooperatives, the level was attained during a five-year electrification period.For the REA cooperatives, the sales level represents a forty year electrification period.Presently, Philippine cooperative project load density is comparable to that level
attained by REA cooperatives in 1973, after thirty-eight years of electrification 
experience. 

System energy losses (the difference between energy purchases or generated and energysales) ranged from 3% at Quezon I to 29% for Cagayan I in 1980. A high energy loss
figure indicates revenue capture problems for a system. An acceptable energy loss trendline prescribed for Philippine cooperatives by the World Bank would show a reduction
from year to year, with values dropping toward 12%. The data shown in the "FinancialProfile of Cooperatives in the Survey" (see Appendix C) therefore indicates that energy
losses at Bataan and Cagayan I are excessive. Part of those losses may be attributed toimproper power supply metering or to technical problems in the distribution system, andpart result from poor controls in billing consumers. Data was not available to pinpoint
which factor or factors underlay these high levels of energy losses. 

2. INSTITUTIONAL DATA 

a. Cooperative Organization. 

The seven electric systems included in the survey -- like nearly all the 106 borrowers ofNEA funds - are non-profit, consumer-owned cooperatives. The basic organization rests 
on bylaws for each cooperative which provide for members to elect a board of directorswhich then hires a general manager. The general manager hires and supervises the staff
of employees and is responsible to the board for day-to-day operations of the cooperativewithin policies laid down by the board. NEA maintains general supervisory requirements 
as relates to its security interests as lender of construction and initial operating funds tothe cooperatives, and to its responsibilities for administering the country's rural
electrification program under Philippine law. 

b. Staffing Pattern. 

The number of directors elected by members to the boards of the cooperatives in the 
survey varied from 7 to 14. All seven had some changes in board members within the
3-year study span. The boards elect their own officers. Three of the cooperatives hadchanges in the general manager's position during 1978-1980, and two others had changes
in 1981 (since the survey period). 

The staffing patterns under the general manager have four or five departments.
cooperatives had a separate office of the general 

Six 
manager. There were various

combinations to carry responsibilities for engineering and construction, operations, officeservices, maintenance, and member services. Cagayan I had a separate department for
operating its generating plant. Three reported district offices and two others wereconsidering sub-offices as a way to overcome problems of transportation and
communication in areas with poor roads noand telephone service. All systems have 
short-wave radio links with one another and with NEA. 
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c. Employees. 

The smallest staff consisted of 73 employees (Negros Oriental I). The largest had 222(Bataan). The average size of staff was about 132. Men outnumbered women more than3 to 1, but a number of department heads were women. 

About 35% of all employees are college graduates. In addition, most employees hadparticipated in training programs sponsored by NEA or by district organizations of thecooperatives or the Federation of Electric Cooperatives of the Philippines. 

Employee separations reported by four cooperatives averaged a turnover of just under 5%in 1980. This reported figure however may in reality be low, based in conversations heldwith staff supervisors concerned about experienced employees leaving for jobs in mid­
east oil producing countries. 

An attempt was made to establish a ratio of employees to consumers, to kilometers ofline, and to investment in utility plant. These ratios would be useful in measuringemployee productivity, but the ratios obtained appear to have limited use, due in part tolack of clarity as to whether employee totals included line construction crews. With suchlimitation in view, ratios for consumers per employee ranged from 84 (Davao Norte) to 
170 (Quezon I). 

d. Relations with Consumer/Members. 

All cooperatives had proL jures forHowever, the quality of report records 
reporting consumer outages and complaints.on such matters varied dramatically from one

cooperative to another, and there was no way to align one system of reporting with
another for useful comparisons. 

One of the cooperatives surveyed (Quezon 1) reported only J9 service complaints duringthe entire year 1980 (less than the ofnumber service interruptions). This is totallyunbelievable, and indicates either poor communication between consumers and theheadquarters office, or inadequate record keeping. This cooperative also reported only10 billing complaints in 1980. 

Lanao Norte, on the other hand, recorded 1,012 complaints of service interruptions and180 billing complaints. Davao Norte reported an even higher number of servicecomplaints (3,907) during 1980. This high complaint level was undoubtedly related to thefact that transmission power to the project was interrupted during 37 days of the year.Only 420 such complaints were registered during 1979. 

Attendance at annual meetings during 1980 ranged from 500 (3.6% of the membership) atCagayan I to 5,082 (36% of the membership) at Davao Norte. Cooperative districtmeetings, however, had a greater membership attendance than the annual meetings. Twocooperatives (Bataan and Lanao Norte) did not hold annual meetings in 1980. Peace andorder problems were given as the reason for cancelling the meeting at Lanao Norte,although this situation did not prevent the scheduled district meetings being carriedout. The annual meeting for Bataan was cancelled pending decision in a court actionconcerning an earlier election. Annual meeting data for Quezon was not gathered by thesurvey team. In general, during the survey, cooperative officers explained that theirmembership was too large for effective annual meetings to be held. 

14
 



e. Membership, Rural Development, and Productive Use Activities. 

One of the cooperatives, Negros Oriental I, requires new members to attend amembership responsibility orientation meeting before receiving service. Mostcooperatives publish a newsletter which gives topical energy and related information tomembers. Some of these are monthly. Others are published irregularly and copies are
available at the cooperative's office in limited number of copies. 

All cooperatives made housewiring loans available for poor residential consumers. Thecooperatives in general did not extend credit for purchases of electric equipment byconsumers for private use. Four of the cooperatives were conducting level ofsomeconsulting services to all classes of consumers on how they could use electricity more%,ectivelyor productively. Two cooperatives (Bataan and Lanao Norte) were notstaffed to perform such activity. on such notData activity was available from 
Cagayan I. 

All cooperatives, furthermore, have assisted the national government to fosterdevelopment in rural areas by funding the installation, on a credit basis, of lighting andwater supply systems in schools, and rural barangay water systems. During 1980 thecooperatives assisted the National Government its rural Bagong Lipunan Improvement ofSites and Services (BLISS) program, primarily by supervising and coordinating thephysical planning and construction of 50-house rural area BLISS development projects ineach of the cooperative areas. The cooperatives, moreover, have assisted national ruralenergy program development (coordinated through NEA) by participating in mini-hydroand dendro-thermal power supply surveys and development activity in the service areas. 

3. OPERATING DATA 

a. Power Costs. 

Annual average power costs per kWh purchased for the seven systems are shown in the"Financial Profile of the Cooperatives in Survey" (see Appendix C). Cagayan's 1980 average power cost was 130% higher than the other two systems (Bataan and Quezon I)located on Luzon which purchased power from the NPC grid. Moreover, systemspurchasing power from the NPC Mindanao grid (Davao Norte and Lanao Norte) paidcharges approximately one-half of those paid by the two systems purchasing power fromthe Luzon grid. The price differential in these latter charges is attributed directly tolower cost factors in operating the hydro-electric generation plants which feed power tothe Mindanao grid. The preponderance of power fed into the Luzon grid derives fromdispersed high-cost thermal generation units, although some low cost geothermal poweris presently being fed into the grid. Iloilo I purchases NPC power generated locally withdiesel oil. Therefore, its 1980 purchased power costs approximates closely the 1980 level 
of power costs at Cagayan I. 

b. Other Operating Expenses. 

Controllable operating expense ratios (i.e., ratios involving operations and maintenance,
consumer accounting, and administration expenses compared to investment, sales levels,consumers served, etc.) generally respond to size of operations for electric utilities.Such response is indicated for the surveyed cooperatives in the "Institutional Profile ofCooperatives in the Survey" (see Appendix C). For example, ratios calculated for Bataanand Quezon I (the largest systems in respect to kWh sales) are lower than for the othercooperatives. On the other hand, the operating expense ratios calculated for Negros
Oriental I (the smallest system in respect of kWh sales when excluding sales to the large 
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sugar mill located in its service area) were generally the highest. As example, inadministrative costs at Negros Oriental I were three times higher 
1980 

than administrativecosts at the other cooperatives when such expenses were related to the number of 
consumers served by the cooperative. 

The ratios shown in the "Institutional Profile of Co7operatives in Survey" (see Appendix C)point out additional items. Depreciation expense write-offs appear generally in line withdepreciation guidelines used by electric utilities in other countries, in respect to both ageand composition of utility plant. It should be noted here that headquarters plantinvestment for the cooperatives generally accounts for a larger portion of utility plantinvestment than it does for distribution electric systems found in the fully developedworld. This accounts for the general lower consolidated depreciation rate used by thecooperatives. Data in the tabulation also indicates that much or all of Cagayan's
generation plant was depreciated prior to 1180. 

Operations and maintenance expenses for the systems also appear generally appropriatewhen considering age, size, and density of system. The data, however, suggested thatIloilo I may be deferring maintenance expenses longer than prudent, and that DavaoNorte's consumer accounting and administration expense levels may be excessive. 

4. PRICING AND FINANCIAL DATA 

a. General. 

For a mature utility system, (say five to seven years after energization) electric retailtariffs are generally set so that operating revenue will cover operating expenses, taxes,and depreciation, with a margin (called the utility operating margin) to meet interestcosts or dividends payments on invested capital. As shown in Appendix C, "OperatingRevenues, Expenses, and Ratios," all of the cooperative systems except Cagayan Igenerated positive utility operating margins during 1980. This indicates that adequatefinancial "boo" margins exist at each of these six cooperative which theoretically couldbe applied to mc-t the cooperative's current interest costs on borrowed capital. Asnoted above, this p-'o- financial performance by Cagayan I is expected to improvedramatically after shutting down its generating plant and shifting to lower cost powerfrom the Luzon transmission grid, in September 1981. 

In actuality, however, cash may not be available to meet system operating expenses and
debt interest payments when consumer revenue collection lags behind what was billed
and is repoLted as operating revenue on the cooperative's financial statement. This is thecase for a number of cooperatives as indicated by the data in Appendix C. Such paymentdeficiency indicates either that cooperative electric rates totariff should be increasedcompensate for uncollectibles, or that more stringent cooperative collection methods beimplemented so increasedthat cash flow can be generated to meet current system
operating and interest expenses. 

b. Payments. 

NEA policy allows systems to defer loan interest aid principal payments for a five-yearperiod. Such period still indeferment is place for Negros Oriental I. Of the sixremaining systems, Cagayan I and Lanao Norte are in to NEAarrears on theirdistribution loan accounts as of June 1981. A slight accounting arrear also occurred inthe case of Davao Norte. Moreover, four cooperatives (Bataan, Davao Norte, Iloilo I, and 
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Negros Oriental I) were delinquent on their power bills to the National Power 

Corporation (NPC) at the end of 1980. 

c. Collections. 

All cooperatives, except Quezon I, have 
consumers. About 10% of 1980's billing 

performed 
to consum

poorly 
ers were 

in collecting 
delinquent 

bills 
in B

from 
ataan, Cagayan 1, and Davao Norte at year end. Over 20% remained delinquent for Iloilo I,

Lanao Norte, and Negros Oriental I. 

The problem of collectibles is further reflected when accounts receivable for elcctricsales on the cooperative books were analyzed. Iloilo I currently had a one-year backlog
on such receivables. Negros Oriental I had 4 months backlog, anid Lanao Norte over 3months of backlog. Utility and financial policy generally calls for maintaining these
backlogs under a 2-month level. 

Undoubtedly, collectibles are a major cause of financial and management concern toeach of the systems surveyed, and a concern when evaluating the impact of ruralelectrification in general, and consumer cross-subsidies. In retrospect, the issue ofunpaid electric bills should have been explicitly incorporated in the survey documents, 'n 
order to shed light on this problem. 

d. Alternative Energy Costs and Retail Rates. 

As noted, purchased power costs vary from cooperative to cooperative depending onsource of power. In general, the cooperative's retail rates reflect this variation. Asindicated in Appendix C, these electric rates are extremely competitive to the price ofkerosene and diesel oil in each of the cooperative areas. If one uses the very
conservative estimate of equating the cost of one kWh of electricity with the cost of oneliter of kerosene or diesel oil for lighting, motive and refrigeration use, electric energy
cost to the cooperative consumers can be imputed as being at least two times cheaperthan the alternative oil-based energy costs. From the limited data available it may be
also imputed, that the costs of palm stems, wood, and charcoal a;-e cheaper for household 
heating and cooking activity than electrici y. 

5. ENERGY USE DATA 

a. Consumers. 

In brief, the rural electric systems surveyed can be characterized as large (average
consumer size in 1980 was nearly 18,000), rapidly expanding systems. 

During 1980 the seven cooperatives served 125,416 consumers in 1980, a 21% increasefrom the 104,030 consumers served in 1979. From 1978 to 1979 the number of consumers
served increased by 23%. During 1979-80, the greatest increases in the number ofconsumers served were experienced at Davao Norte (40%), Quezon 1 (35%), and NegrosOriental 1 (31%), and the least increase was experienced at Bataan (10%). 

Overall the proportion of total residential consumers served to total consumers served
increased slightly during the 1978-79 and the 1979-80 periods, from 87.1% to 88.7%.Commercial consumers served increased at an annual rate of 10%, slower than any other 
consumer classification and accounted for 6.2% of total consumers served in 1980. The
1980 proportion of public facilities (2.2%), industrial (0.1%), irrigation (0.1%), and public 
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lighting (2.8%) consumers served to total consumers remained fairly constant during the 

1978-80 period. 

b. Sales. 

Total energy sales of the se'en cooperatives in the survey for 1980 were 121.4 gWh, or an 
average of 17,348 mWh per cooperative. Overall for the seven cooperatives, electric 
sales increased 28% during 1979-80. Residential electric sales (21%) increased at a
slower pace than for any other consumer classification. As example, industrial electric 
sales increased 38%. Consequently, the proportion of residential electric sales to "=otal
electric sales decreased from 39.0% in 1979 to 36.9% in 1980. During 1980, industrial 
sales accounted for 37.4% , commercial sales for 16.7%, public facilities sales for 4.8%,
public lighting sales for 3.6%, and irrigation pumping sales for only 0.7% of total electric
sales. Only at Cagayan I did irrigation electric sales account for any significant part
(5.9%) of total electric sales. 

Electricity sales increased dramatically (142%) at Davao Norte during 1980. Sales
increases there were experienced in all consumer classifications, except for irrigation
pumping. Industrial consumers, numbering 55, accounted for 47.7% of total cooperative
sales. Residential consumers, numbering 9,018, acccunted for 27.6% of cooperative
sales. Iloilo I sales during 1980 increased by 45%, !:dustrial consumers , numbering 20accounted for 38.7% of total sales; residential consumers, numbering 8,928, accounted 
for 45.9% of total sales. 

During 1980, Cagayan I, Lanao Norte, Negros Oriental I, and Quezon I sales increased
14%, 22%, 28%, and 22% respectfully. For those four cooperatives industrial sales 
accounted for 5.9% (3 consumers), 31.3% (3 consumers), 83.2% (basically one large sugarmill), and 41.3% (4 consumers) of total sales respectively. Therefore, these 11 indusirial 
loads accounted for 43.5% of total sales to the 59,462 consumers served in the four 
cooperatives. 

During 1980 Bataan experienced the least increase in total sales.(8%) Industrial sales,
however, increase (18%) more rapidly. It should be noted that Bataan is the largest
system surveyed, and has extended lines to nearly all barangays in its service area. 
Therefore, a somewhat lesser rate of increase in sales should be expected. 

c. Consumer Usage. 

In 1980, monthly average usage for residential consumers was 33.5 kWh, for commercial 
consumers it was 215 kWh, for public facilities consumers 176 kWh, and for industrial 
consumers 12,750 kWh. 

Monthly average residential use ranged Zrom 23.2 kWh at Negros Oriental I to 44.0 kWh
at Bataan. The proportion of residential consumers paying minimum bills (10 to 15 kWh 
per month or less) ranged from 54.7% at Cagayan I to 24.8% at Bataan. 
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IV. HOUSEHOLD SURVEY FINDINGS
 

1. MEMBER PERCEPTION OF COOPERATIVE PERFORMANCE 

a. System Outages. 

Interruptions in electric service not only produce an irritating and negative psychologicaleffect on customers but also cause losses and damage measurable in pesos. Enterprises
can be seriously handicapped by power failure. For residential consumers, where electricservice is new and kilowatt-hour consumption is still low, the outages or "brownouts" may
be considered more of a nuisance than a serious economic loss. 

In the survey, heads of households were asked to recall how many times service had been
interrupted for more than one hour during the previous two months. Of the 314households interviewed, 31 did not know or could give no specific answer. The remaining
283 in the sample responded as follows: 

16 - never 

94 - one day 
83 - between Iand 2 days 
43 - between 3 to 5 days 
47 - more than 5 days. 

Consumers were generally unable to distinguish between outages on the transmission
 
lines of NPC and those resulting from problems on the distribution lines of the
cooperative. 

In general the remote barangays appeared to have fewer outages than the poblacion andfeeder-line households experienced.
 
Higher levels of outages were reported to have existed at the two cooperatives (Bataan
and Quezon I) served by NPC 
on the Luzon grid, an area susceptible to typhoon damage.
Service interruptions of three or more weredays reported by 78% of the respondents ofBataan and by 52% of Quezon I respondents. Such levels of interruptions were reported
by only 3% of surveyed households in Negros Oriental I and by 7% of the respondents inDavao Norte. Both of these cooperatives are located south of the typhoon belt in the
 
country.
 

b. Cooperative Service Performance. 

A consumer's estimate of good service rests on many factors other than outages. The survey questionnaires did not incorporate such salient factors as voltage fluctuations,
courtesy of employees, accuracy in billing and collections, and the quality and quantityof the cooperative's inembership and public relations programs. A key question in the survey however asked, "Does the NEA electric cooperative give you good service?" 

Surprisingly, in view of that high outage levels reported at some of the cooperatives, the
overall response the was 95%to question a favorable declaration by the residences
surveyed. Of interest, 100% of the respondents in Lanao Norte made favorable 
responses, while only 76% answered favorably in Quezon I. 
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c. Cooperative Meeting Attendance. 

An underlying factor which may affect consumers' attitudes about their electric serviceis ownership, which carries with it the opportunity to speak out and to vote for boarddirectors at an annual meeting. This is an essential element in any cooperative
enterprise. 

Overall, the survey revealed that 60% of the membership interviewed attended one ormore meetings of the cooperative during the year. Generally speaking, the data suggeststhat those householders using more electricity attend more meetings. 

Ninety-three percent of the members interviewed in Negros Oriental I attended at leastone meeting (annual, district, orientation, o- other) during 1980. For the other
cooperatives, the percentages were: 

Lanao Norte 88% 
Cagayan I 75% 
Davao Norte 74% 
Iloilo I 45% 
Quezon I 30% 
Bataan 27%.*
 

Records at the offices 
 of the cooperatives and the National ElectrificationAdministration, along with conversations with officials at both levels indicated that apossible relationship exists between meeting attendance and the level and quality of thecooperailive's activities through its membership programs department. Attitudesexpressed by the members of the board of directors and by the general manager were
also suggested as an important factor. 

d. Cooperative Ownership Recognition. 

Residential member consumers were queried concerning their perceptions of ownershipof their electric cooperative, in order to ascertain to what degree the member-owner
cooperative approach was recognized. Of the 314 replies, 68% recognized thatthemselves theywere joint owners. However, 13% thought the cooperative was owned byNEA, 7% by the Government, 4% by the board of directors, 1% by the general manager,

and 7% did not know.
 

The breakdown of responses by cooperative is enlightening. Every respondent but one inthe service area of Negros Oriental I identified the cooperative as jointly owned by itsconsumer-members. The response in Cagayan I indicated recognition of consumerownership by 96%. Davao Norte and Bataan showed close to two-thirds identifyingownership in the hands of the consumer-members. Quezon I had 15% replying "do not 
know." Less than half of the respondents in Iloilo I and Lanao Norte recognized they hadjoint ownership in the cooperative. For the latter, 55% thought the electric system wasowned by NEA or the Government. In Iloilo I, 18% believed the board of directors was
the owner of the cooperative. 

*For attendance at annual and district meetings reported by the cooperatives, see 
Appendix C. 
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Here, as with members' willingness to attend cooperative meetings, field interview data 
suggests that a direct relationship exists between consumer responses of ownership
recognition and the attitudes of directors on the board and of the general manager, wdthe relative effectiveness of the member services department and other employees who 
come in contact with the consumers. 

e. Impact Perceptions of Households. 

O-,erall, 90% of the residential survey respondents reported that household lighting was
essential or necessary for personal safety and security. Only one respondent said it was 
not important. Response levels were similar for households in the poblacion and alongthe main feeder, with responses made by households located in remote electrified 
barangays indicating less reliance on house lighting to ameliorate incidences of personal
safety and security. Response levels were nearly identical also from all three grades of 
houses surveyed. It is interesting to note that households reporting the highest monthly
usage of electricity yielded the strongest perception of house lighting as being essential 
and necessary for safety and security. Cagayan I had the highest percentage of
respondents declaring house lighting to be essential or necessary (100%), while Iloilo I had 
the lowest level of such perception (71%). 

The parallel question concerning outdoor/public electric lighting and persc,-al safety and
security drew a similar response. Eighty-eight percent responded that outdoor/public
electric lighting was either essential or necessary for safety and security of theircommunities. Again, those respondents consuming the highest levels of electricity were 
the ones who most strongly believed outdoor/public lighting was essential or necessaryfor community safety and security. Regional differences, however, were marked, with 
100% of Cagayan I respondents indicating that public lighting was essential and/or 
necessary, Bataan 98%, and Iloilo I 71%. 

Electrified households were asked to comment on how the availability of NEA
cooperative electric service affected the economic and social well-being of the f'urnily.
Fifty-eight percent reported that electricity had a great positive effect, and another
35% said it had a slight positive effect. Of direct interest, the data indicated that a
higher percentage of "minimum bill" respondents than high kWh users considered electric 
service to have great positive effect on their family's economic and social well-being.
Response of this nature was 80% in Cagayan I, but only 40% in Quezon I. 

The parallel question concerning the general impact of electric service on community
economic and social weil-being was answered by all but five of the residential consumers
in the survey. Fifty-seven percent replied that it was essential for community
betterment, 19% more said it was necessary, and 23% responded that it important.was
Only three persons thought electric service "not necessary" to community economic and 
social well-being. 

Eighty-nine percent of Cagayan I electrified households responded that electric service 
was essential for community betterment and in Bataan, it was 86%. Only 36% of Iloilo
respondents perceived that electric service was essential, and in Quezon I, it was only
25%. This difference of perception among the various cooperative service areas 
concerning the importance of electricity as an input for community betterment is
striking and should be investigated more fully in any future impact study of the 
Philippine rural electrification program. 
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2. ELECTRIC USE AND APPLIANCES 

a. KWh Electric Use. 

Annual kilowatt-hour billings for the years 1978, 1979, and 1980 were obtained from theoffices of the seven cooperatives for respondents interviewed. When kWh usage wasexamined by category of house construction, it was found that a third of "light" materialshouses showed minimum billings (I0 kWh or less per month), while more than a quarter of"heavy" materials houses were billed ior usage overof 100 kWh per month. "Heavy"construction houses (i.e. households with more income) clearly use more electricity. 

Iloilo I and Cagayan I had the largest percentage of minimum bill users. Bataan had thelowest. This suggests that the price of electricity is a major determinant of the amountused by residential consumers, as these two cooperatives have the highest residential 
rates of the seven surveyed. 

Cagayan I was the only cooperative where decreases in respondent use of electricityfrom 1978 to 1980 exceeded increases. Residential households interviewed in theQuezon I service area, by contrast, showed 87% increased kWh consumption and only 13%decreased usage from 1978 to 1980. This data also indicates that a direct relationshipexists between price of electricity and consumption, since these two cooperatives
represent the two extremes of power costs to the consumer. 

b. Electric Appliances. 

A third or more of electrified households in the sample were found to be using electricfans, refrigeration equipment, television, and irons. The percentages of electricity­
powered radios, tools for household maintenance and repairs, and stoves or appliances for 
heating water or cooking was substantially lower. 

With the exception of radios, percentages of electric appliances in use were higher in thepoblaciones than in remote barangays, and higher in "heavy" construction houses than inthose of "light" construction. The findings suggest that household income and access to
appliance stores and service may be factors in acquisition. 

Forty-three percent of the respondents in the study indicated that they planned to buyelectric appliances or equipment during the next year. Whether the household wassituated in the poblacion, along the main feeder line, or in a remote barangay seemed tomake little difference. The percentages were 40% for poblacion, 44% for main feeder,and 48% for remote barangay which 
that 

had electric service. The surprise came in finding34% of the 105 households in unelectrified barangays answered "yes," that theyintended to make purchases in the next year. This can be taken as a measure of ruralpeoples' faith that these remote barangays will have electric service in the near future. 

Examination of the replies of residents in each of the seven cooperative service areasproduced the following spread of "yes" responses to the question about intension to
purchase appliances during the coming year: 
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Cagayan I 60% 
Quezon I 49% 
Negros Oriental 48% 
Davao Norte 46% 
Iloilo I 43% 
Lanao Norte 38% 
Bataan 19%. 

This wide variation in response may be related to a combination of factors including thecost of electricity, years oY service, and level of saturation of appliance purchases
already made. 

More than 40% of the minimum bill consumers said they had purchase plans. 

Television sets topped list ofthe next purchases, with 37%. Then came refrigerators
(18%), stereo/phonographs (13%), and electric fans (13%). No other planned purchase
ranked higher than 6%. 

High cost of the appliance desired was given by 57% of respondents as the reason for nothaving made the purchase earlier. Lack of credit cost of electricand the power were 
next most frequent reasons. 

3. HOUSEHOLD INCOME AND CHARACTERISTICS 

a. Family Size. 

Family size of households surveyed showed little change from 1978 1981.to Mosthouseholds had three or more adults and had four or more children. A slight positive
r.lationship existed between the adults in the household and electric consumption. 

b. House and Land Ownership. 

Approximately 88% familiesof in the study sample owned their homes, but only 63%owned the land on which the house was located. Home ownership was highest in the
service area of Cagayan I, with 98% of respondent families owning their house and 83%
owning the land. Lowest ownership pattern was in Davao Norte, where 75% owned their
house, and in Quezon It where 52% owned the land.
 

Minimum bill users of electricity (10 15 per month had theto kWh or less) highestpercent of home ownership (98%), while families using over 100 kWh had the lowest(85%). Contrarily, however, there was a weak correlationpositive between averagemonthly electricity usage and ownership of land on which the home was lRcated. Thedifference between house ownership and ownership of the land diminishes a,, consumption
of electricity rises. 

Only 13% of households surveyed owned adjacent or non-adjacent land that wasirrigated. Of these, just one-halfover utilized gravity irrigation systems. The highestpercent of families owning irrigated land lived in "heavy" material construction houses inunelectrified remote barangays. Respondents in Iloilo I had the highest percent (34%)
owning irrigated land. 
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c. House Size and Furnishings. 

Of all houses surveyed, 40% had cement floors, followed by bamboo (27%), wood (20%),tile (8%), and dirt (5%). However, in unelectrified remote barangays, 41% of floors werebamboo. When wereresponses classified by type of house construction (heavy, mixed,light), logical results were found. About 70% of "heavy" construction houses had cementfloors, and bamboo was the principal flooring material in "light" houses. 

Houses with two bedrooms were more prevalent than arty other kind (34%). There was ahigh correlation between the number of bedrooms and household kWh consumption. Onebedroom was prevalent in the zero to 10 kWh range, two bedrooms in the 10-50 kWh, andfour or more bedrooms where billing was for 100 kWh or more per month. 

A little more than one-third of houses in the survey sample added or replaced furniture inthe previous two years. In remote barangays 44% of households with electric service hadmore furniture acquisitions, but only 24% of households thein unelectrified control 
group. 

Purchase of furniture correlated strongly with the type of material used in houseconstruction--59% in "heavy" construction houses, but 20% in "light" houses. 

Purchase of furniture also correlated strongly with the amount of electricity consumed.The comparison showed 56% in houses where power used was 100 kWh or over per month,
but only 19% in households of minimum users. 

d. Occupations and Income. 

Forty-two percent householdof heads in the survey were employed as farmers orfishermen. The remainder was among:about evenly divided clerical, services sales, or
crafts; laborers, professional; other or retired; and unemployed. There was about 10% ineach classificatior, Relating occupation to amounts of electricity consumed gave amixed picture, but in general the professional category appeared to have higherconsumption patterns than other groupings, and those heads of households with no
specified occupation had the lowest. 

Of all households surveyed, over one-quarter reported having present incomes exceeding1,000 pesos per month, while 16% had incomes less than 200 pesos per month. About 20%indicated that incomes were higher since 1978, while about 38% said that incomes had
 
declined.
 

Income in unelectrified remote barangays was below 200 pesos per month for 24%; in
electrified remote barangays 17%. 

As expected, a strong positive correlation was found between income and the type ofhouse construction materials. This validates the use in the study of "heavy," "mixed,"
and 'light" construction houses as a rough basic indicator of household economic level. 

For each house class, those electrified had a higher percentage of respondents claiming 
an increase in income since 1978 than the unserved households of the same type. 
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As expected, there was found a strong positive correlation between income level andelectricity usage. For instance, no respondent consuming 50 or more kWh per month had
income less than 200 pesos per month. Somewhat surprisingly, though, there seems to be no strong trend or relationship when changes in household incomes are stratified by
electrical consumption. 

4. HOUSEHOLD ACTIVITIES AND PRACTICES 

a. Night-time Activities. 

In asking about household activities after sundown, survey interviewers found that use ofevening house lighting for studying was the most significant. Education is given a high
priority among the developmental programs of the Government of the Philippines. Oneaspect of this emphasis on education is the school lighting program sponsored by the
National Electrification Administration in coordination with the rural electric
cooperatives. The program was launched in 1976, and by the end of December 1978 the
cooperatives had electrified 1,813 schools with 18,026 classrooms in their service areas. 
By the end of 1980, there were 3,285 schools electrified with 38,743 classrooms.* 

In many locations the cooperatives made the connection free of charge. Theelectrification emphasized lighting, but provided much more: power for electrical
equipment and in some instances piped drinking water and kitchen cooking facilities for 
hot school lunches. 

A tabulation at the end of 1978 counted 8,008 adults and out-of-school youths whograduated from evening vocational courses, while 300,687 other students were enrolled
for formal high school and college courses offered in evening classes made possible byelectric lighting. By the end of 1980, there were more than 100,000 graduates from 
these evening courses. 

In respect to household study activity at night, it was found that 46% of households
surveyed had someone studying at home on a regular night basis--about a third of those 
were for more than 2 hours a night. Daily night study activity was reported by 47% ofthe electrified homes surveyed, and by 34% of homes without electric lights. Daily night
study differed only slightly among the electrified households in the three kinds of
locations surveyed: remote barangays, along the main feeder line, or in the poblaciones. 

Night study levels differed only slightly among types of electrified houses surveyed, but
significantly among unelectrified house classes surveyed. For unelectrified houses,
level of daily night studying was substantially higher for "heavy" 

the 
material houses (46%)than for "light" material houses (33%). In view that lower-income remote barangay

families generally live in the "light" material houses, it appears that where there is noelectrification, the poor do not have as much opportunity for studying at home at night
as they do when electrification is made available. 

Significant variation also was reported among the night study activity of the seven
cooperative service areas surveyed. Cagayan I reported the highest levels of daily nightstudy activity (70%), and Davao Norte the lowest level (27%). In view that the Cagayan I 
area reported the highest level of household monthly peso incomes and the Davao Norte area the lowest level of monthly peso incomes, positive correlation appears to exist
between area income level and night study activity. 

*1980 Annual Report, National Electrification Administration. 
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Electric lighting in the home opens the eveningby members hours for additional productive activitiesof the household. The questionnaire for the Impact Survey inquired aboutthe extent to which some of these activities
compared to a control 

were practiced in electrified homes asgroup of unelectrified homes. Except for handicraft activity"mixed" material households, all such activities at were reported somewhatfor all three classes more prevalentof electrified house-types surveyed, as inshown Appendix D,Table D-3. 

(1) Cooking. Sixty-two percent of households
barangays did some 

interviewed in unelectrified remotecooking after sundown. In remote barangays67% did some with electric lighting,cooking after sundown.
cook after sundown 

Along the main feeder lines the households whichmade up 54% of the survey sample, while thein poblaciones theproportion was 72%. 

(2) Housework. In 47% of interviewed households some housework is done after sundownin unelectrified remote barangays, but in those with electric lights 50% somehousework doafter sundown. Responses indicated 44% did housework after sundown inhomes along the main feeder line. In the poblaciones the figure was 63%. 
(3) Sewing. Only 7% of households interviewed in unelectrified remotesewing after sundown, barangays didwhile 20% did some sewing afterwith electric lighting. About the same 

dark in the remote barangays
percentage was reported along main feeder linesand in the poblaciones. 

(4) Handicraft. Seven percent of those questioned in unelectrifiedmake handicraft items after sundown. remote barangaysThe proportion in remote barangays with electriclighting was 10%. About the same percentages were found along main feeder lines and inthe poblaciones. 

(5) Maintenance repair work. The statistical difference reported in maintenance repairwork in the home after sundown in unelectrified and electrifiedsignificant--6% in the first and 
remote barangays was16% in the latter. There 12%was reported cilong the
main feeder lines and 5% in the poblaciones.
 

(6) Job-related work at home. Respondents in unelectrified14% doing job-related work in the home 
remote barangays reportedafter sundown, while in remote barangays withelectric lighting 16% was reported. Along the main feeder lines, there was a figure of26%, and in the poblaciones, 23%. 

b. Agriculture and Home Business Activities.
 
Overall, 58% of the households surveyed reported raising food crops of some 
sort on landadjacent to the house or on non-adjacent land. Sixty-three percent raised livestock.
In all three types of house construction, the percentage raising crops and livestock washigher for unelectrified remote barangays than for those electrified.road inacessibility may be This suggests thata major factor requiring unelectrified households to rear cropsand livestock with greater frequency. 
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In some rural areas of the Philippines fish pond production is an important economic
activity, but for the particular locations selected for the Electrification Impact Survey
fish pond production was reported as an infrequent household activity. 

Twenty percent of respondents from electrified households reported business or services 
performed in the home. Twenty percent of those households reported that such activity
contribuLed more than 50% of the household cash income. Fourteen percent of
electrified households reported handicraft, food, or other products made or prepared inthe home. Thirty nine percent of these households reported that such activity
contribute more than 25% of household cash income. 

5. LABOR AND COST SAVINGS FROM ELECTRIFICATION 

When queried about household electrical equipment use and reduction of household
chores, 14% of the respondents reported that use of household electrical equipment had a
"great positive effect" in reducing normal household chores. An additional 9% indicated
"moderate positive effect." The wording of the question eliminated electric lighting, and
applied only to such appliances as electric irons, sewing machines, etc. 

When queried about electric lighting and money savings, 11% reported "no" money
savings. "Significant" money avings were claimed by 31% of households surveyed alongmain feeder lines, which was about twice that of households located in the poblaciones or 
in remote barangays. By cooperative service area, all consumers interviewed
Cagayan I and Negros Oriental I reported some level of money savings, but only 77% in

in 

Bataan claimed any money savings using electricity for lighting in lieu of kerosene. It was found that the great majority applied these money savings for general family needs 
and essentials including food. Only a small amount was spent for electrical appliances
and hardly any on recreation. 

Eleven percent of electrified households reported use of electrical equipment in thehome for business purposes or to produce products for sale. All but one of those who had 
such equipment reported that they derived money savings using the equipment. 

6. HOUSEHOLD HEALTH AND NUTRITION 

Health clinic availability varied strikingly in accordance with house location. Sixty-four
percent of respondents in electrified remote barangays reported nearby rural health 
clinics or hospitals while only 43% in unelectrified barangays reported such health and
medical facilities. Responses were much higher along the main feeder (87%" 7nd in the 
poblacion (95%). 

In the poblaciones, 96% of those interviewed said the cJLnics were electrified; along themain feeder the response was 77%, and in the electrified barangays, it was 42%. In the
barangays not yet electrified, 26% reported that any nearby medical or health facilityhad electric lights and equipment. Interviewers reported that a number of respondents
commented favorably and at length about the advantages of electricity for sterilization, 
refrigeration, and emergency treatmet at night. 

It may be of some interest that familiarity with the availability of health and medical
facilities cut across lines of economic status as reflected by type of housing. For
example, those in "heavy" material houses responded 82% "yes," "mixed" responded 81%, 
and "light" 84%. 
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There was significant differentiation of health clinic availability by region, with NegrosOriental I households reporting 90% availability and Iloilo 1, Cagayan I, and Quezon67%, 68% and 69% availability respectively. A similar finding was noted in responsethe question about electrified clinics and hospitals supplied 
to 

with electric service, withLanao Norte as well as Negros Oriental [ on the high end and Iloilo I, Quezon I, andCagayan I again at the low end.
 

Three questions concerning household water 
use were asked. It was found that 41% ofrespondents used water from a well and manual hand pump at the house. Only 6%electric pump and most of these had an were 
electric systems offer 

in Lanao Norte and Bataan, where the cooperativelow residential rates. Municipal or barangay water systemspumped by electricity were supplying 31% of surveyed households in Bataan, 29% inCagayan I, and 26% in Negros Oriental I. All three of these electric cooperatives areparticipants in NEAthe program to promote barangay water systems for ruralcommunities. At the end of 1980, NEA-financed electric cooperatives had sponsored 448waterworks systems, directly benefiting more than 450,000 households. This program forrural development has become so important that it is now administered by a newseparate Rural Waterworks Development Corporation, headed by NEA Administrator 
Pedro G. Dumol. 

The survey found that 83% of all respondents did not drink boiled water at home, and ofthose who did only 5% of electrified households tu"ed electric appliances for this function. 

Ten percent of respondents bathe indoors with warm water. Not surprisingly, the highestpercent of households reporting indoor bathing with warm water was from electrified"heavy" materials houses (15%). Outdoors bathing with cold water was reported by 57%

of the surveyed households.
 

Analysis of information collected on illness in the households did not indicate any clearrelationship with use of electricity. 

In looking at tood consumption patterns, a strong correlation was found between electricconsumption and consumption of meat at least twice a week. No convincing relationshipwas discerned between use of electricity and consumption of dairy products, canned foodproducts, or fresh fruit. Specific findings on these matters are presented in Appendix D
of this report. 
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V. ENTERPRISE SURVEY FINDINGS
 

1. PROJECT TECHNICAL PERFORMANCE 

The great majority of enterprises surveyed (88%) were satisfied with tile reliability ofelectric service received from the electric cooperatives. The level of service reliability
satisfaction appears most closely related with cooperative service area rather than withthe type of enterprise served or where an enterprise is located within the cooperative
service area. For example, most satisfied were enterprises located in the poblacion
portion of service areas (90%), in the category of rural agriculture enterprises (91%), andenterprises served by Quezon I (100%), Negros Oriental I (100%), and Lanao Norte(96%). Least satisfied were enterprises served at Davao Norte (74%), Cagayan I (78%),
and Iloilo 1 (81%). 

2. PRIVATE AND PUBLIC INPUTS 

a. Supplemental Power Requirements. 

Although most enterprises were satisfied with the reliability of electric service receivedfrom the cooperatives, some enterprises deemed it prudent to maintain "back-up"
generation to augment enterprise electric service needs. This situation is particularly inagriculture enterprises and public facility enterprises, many of which retained generating
equipment they had on hand when the cooperative began providing service. However, thegreat majority of enterprises (82%) were 100% dependent on cooperative service to meet
their electric service needs. Manufacturing and small business establishments in thesurvey reported themselves "most ondependent" (85%) cooperative service to meet all 
their daily electric needs. 

b. Roads. 

Road accessibility appears a priority necessary precondition for most enterprisedevelopment. For example, all 12 enterprise classes surveyed reported road accessibility
 
as an important or necesszry factor in determining site specific enterprise location.
However, 28% reported that road accessibility was not a necessary condition for

enterprise location. 
 From the data available, road accessibility appears to be the leadingunderlying factor for enterprise location for t ie following types of enterprises: food orgrain processing, grain or food produ,-tion, manufacturing, and government buildings and
offices. Road accessibility appe , as a supplementary dettrininant in enterprise
location for all other types of enterprises interviewed, with perhaps the exceptions of
small retail establishments (sari-sari stores) and churches/mosques. 

c. Labor and Raw Materials. 

The availability of skilled labor and raw materials was considered a necessary factor forenterprise location by a majority of the enterprises surveyed- however, 41% of
enterprises reported that skilled labor was not a necessary condition, and 46% reportedthat raw materials was not a necessary condition for enterprise location. The 
availability of skilled labor appears most important in determining the locationagricultural production, manufacturing, and "other" public service enterprise--and least

of 

crucial for churches/mosques. The availability of skilled labor cannot be considered theprimary factor of location for any of the 12 enterprise types surveyed. The availability
of raw materials, however, may be considered as a primary factor for locating public
markets. 
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d. Private and Public Capital.
 

The availability 
of private capital in the service areas is an important ingredient formanufacturing and churches/mosques establishment. The availability of public capital inthe service areas is a crucial ingredient in the establishment of public and communityfacilities enterprises. However, neither the availability of private nor public capital canbe considered overriding factors determining site specific enterprise location. 

e. Electricity Availability.
 

Along with road accessibility, the availability of electricity plays 
a very important rolein determining site specific location for private and public enterprise development 1 theservice areas. Only 30% of the establishments surveyed reported that availability of
electricity was not a necessary condition for enterprise Jocation. 

3. ENERGY USES AND APPLICATIONS 

a. Enterprise kWh Use.
 

Based on energy use data collected at the offices of the seven 
electric cooperatives inthe survey, the 12 enterprise classes surveyed accounted for only 11% of 1980 consumer
connections but accounted for 60% of all energy sold during I080. More electricity isdemanded each year from each enterprise class surveyed, with the possible exception of
grain and food processing and production enterprises. Two-thirds of the preponderanceof surveyed enterprises increased energy use during the 1978-1980 period. Energy use
levels were relatively higher for these enterprises: food or grain processing,restaurants/lodging, and "other" public services. Use levels were relatively lower at
schools, retail and manufacturing establishments surveyed. The average increasesusevaried among the types of enterprises surveyed. Usage increases were higher for clinicc.
churches, retail, meat production, and manufacturing establishments, and lower for grain
and food processing and production enterprises. 

b. Agriculture Enterprises. 

The preponderance of electricity utilized by the agriculture enterprises surveyed was for
work-related activity (pumping and 
 processing) and for preserving food (refrigeration).
The most prevalent application of electricity reported forwas water pumping (40% ofsampled enterprises). The second most prevalent application was for refrigeration
(22%). The third was for running processing machines (20%). Only 14% reported indoor 
lighting use of 10 or more light fixtures. 

c. Manufacturing and Small Business Enterprises.
 

The preponderance of electricity used by manufacturing and small enterprises surveyed

was utilized for work related activity (pumping, fabricating, and office work), forpreserving food produce (refrigeration), and for running electronic equipment. 

Primary application of electricity by manufacturing enterprises was for runningfabrication machines (63% of those sampled). Secondary application was for waterpumping (44%). Primary and secondary applications for retail shops were refrigeration(65%) and water pumping (30%) respectively. Primary and secondary applications forpersonal services shops were (47%)for office machines and electronic equipment (47%)respectively. Primary and secondary applications for restaurants/lodging was 
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refrigeration (100%) and for electronic equipment (81%) respectively. Overall, only 24% 

of all these enterprises reported indoor lighting use of 10 or more light fixtures. 

d. Public or Community Service Enterprises. 

Electricity use by the public or community facility consumers surveyed differedsignificantly among various end uses depending on the type of enterprise. The prevalent
applications, however, were for lighting, electronic equipment, water pumping, and 
refrigeration. 

Primary and secondary applications for government buildings and offices was forelectronic equipment (63% of those sampled) and for fans (3 or more) and air conditioning
(55%) respectively. Primary and secondary applications for schools/colleges was indoor
lighting -- 10 fixtures or more -- (56%) and water pumping (56%) respectively. Primary
and secondary applications for clinics/hospitals was refrigeration (64%), lighting -- 10
fixtures or more -- (57%) and cooking (57%) respectively. Primary and secondary
applications for churches/mosques was cooling equipment fans (3 or more)-- and air
conditioning (40%) and electronic equipment (37%) respectively. Electricity applied by
other public service enterprises was used primarily for lighting, running fans and air
conditioning, pumping water, office machines, and electronic equipment (all over 40% of 
those sampled). 

e. Lighting for Security Purposes and Income Generation Purposes. 

Lighting for security purposes was an extremely important application of electricity for 
the enterprises surveyed. Three-quarters of them reported that security lightingprovides significant safety from theft or other crime. Overall 39% of the enterprises
surveyed reported that they apply electric lighting for income generation purposesrespectively. Lighting applied for income generation purposes was most pronounced for 
meat or fish production enterprises (76% of those sampled) and for restaurants/lodgings 
(73%). 

4. NEW ENTERPRISE CAPACITIES AND ELECTRICITY 

a. New Enterprise Services. 

Overall, the data suggests that new enterprise service connections have more than
doubled since cooperative power was introduced in the provinces (roughly 1973),

especially in 
 provinces where rural electric service was less developed. Forty-three
percent of all enterprises surveyed reported receiving electric service prior to 1973 (49%
for urban enterprises, 35% for rural enterprises). The percentage receiving electric 
service prior to 1973 varied significantly among the cooperatives surveyed from 63% 
at Bataan to 26% at Quezon I and Cavao Norte. 

b. Agriculture Enterprises. 

Strong relationships exist in the survey data to suggest that electricity plays a major roleleading to the formation and the expansion of meat or fish production enterprise. The 
data also suggest that electricity plays a major role in maintaining current levels of 
other agriculture enterprise production. 

Meat or fish production enterprises approximated 1.8 years between date of formation
and date of taking electric service, a comparatively lesser time frame than for the other 
types of agriculture enterprises surveyed, It was also reported that the availability of 
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reliable electric service played an important factor (70% of those sampled) in plans forthe former type of agriculture enterprises to expand operations and that lighting for
income generation purposes was extremely important (76%) to such enterprises. Aspreviously noted, the availability of electricity was, moreover, considered a very
important 

one 
factor in determining the location of meat production enterprises. Finally,only of these enterprL s reported a decrease in the hours of daily operations since

1978, while 28% of the enterprises reported increased hours of daily operations since 
1978. 

Only minimal net increase in daily operating hours was noted for the other two types ofagricultural enterprise surveyed. These food and grain processing and production
enterprises, however, reported a high dependency on electric service to maintain dailyoperations. Most of the enterprises reported that they would be forced curtailto
operations by at least 50% without electricity. 

c. Manufacturing and Small Business Enterprises. 

The availability of electric service and lighting appear closely related to the increases ofdaily operating hours experienced by small business enterprises in the cooperative service 
areas. Electricity furthermore appears a necessary precondition to maintain and
increase current levels of manufacturing enterprise production in the service areas. 

Extremely close relationships existed between the year of reported formation and thereported year of initial electric use for these enterprises: restaurants/lodgings (0.8 years
average lag), personal services shops (1.1 years), and manufacturing enterprises (1.6years). Over 5G% of the manufacturing and small business enterprises surveyed reported
that they would have to curtail operations 50% or more without electricity.significant number of restaurants/lodgings (net 20% of those sampled) reported increased

A 

operating hours since 1978. No retail enterprise surveyed reported decrease of dailyaoperating hours since 1978, while 24% of the retail shops reported increases of daily
operating hours since 1978. Also, manufacturing and personal service shops reported
lesser increases in operating hours since 1978. 

Lighting was reported as an essential input for income generation purposes by 70% of therestaurants/lodgings surveyed. Over 66% of the manufacturing and small business
enterprises surveyed reported the availability of lighting to be essential to enterprise
safety and security. 

d. Public or Community Service Enterprises. 

The provision of cooperative electricity also affects schools/colleges andchurches/mosques activity and practices, but in a more diffused manner. Electricity is amajor direct input for establishing or broadening operations in government buildings andoffices, hospitals/clinics, and "other" public facilities enterprises. Basically, service to
schools/churches may considered abe as new social service introduced by thecooperatives not previously undertaken by private electric companies providing
electricity in the service areas. 

All public or community service enterprise classes reported net increases in dailyoperating hours since 1978, although significant variation existed among classes.
Relative lesser increases in extended operating hours were experienced by schools thanby the other public and community consumers surveyed. Findings for government
buildings/offices and other public service establishments indicated high correlation
between the date of electricity availability and the year of enterprise formation. This 
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was not so for schools/colleges, churches/mosques, and for clinics/hospitals. Other
public service enterprises reported very high dependency on electricity to maintain 
present operating levels, and all the enterprises except churches/mosques reported that
the continued availability of electricity plays a leading positive role in contemplating
expanded operations. 

5. SAVINGS FROM PURCHASES OF ELECTRIC EQUIPMENT 

a. Agriculture Enterprises. 

A minority of the agriculture enterprises surveyed purchased electric equipment since
1978. Significant labor savings were derived from use of this equipment. However, only
marginal money savings were derived from electrical equipment purchased for employee 
use. 

Thirty percent of the agriculture enterprises surveyed reported purchasing electric
equipment since 1978 for management use. Over 90% of the enterprises purchasing such 
equipment reported they derived some of labordegree savings utilizing this equipment.
Over 75% reported they derived some money savings ulilizing this equipment. 

Fifteen percent of the enterprises also reported purchases of electric equipment since 
1978 for use specifically by employees. About 70% of those purchasing this equipment
reported they received significant labor savings, and 55% reported they had derived 
money savings to any degree from such purchases. 

b. Manufacturing and Small Business Enterprises. 

Overall, manufacturing and small business enterprises purchased more electric equipment
since 1978 than did agriculture enterprises. Significant levels of labor and money savings 
were derived from this electric equipment. 

Sixty-one percent of this class of enterprises surveyed purchased electric equipment
since 1978 for management use. Eighty-nine percent of those purchasing such equipillent
reported deriving moderate to great labor savings from use of the equipment.
Furthermore, 88% of these enterprises reported deriving some money savings. 

Twenty-eight percent of the enterprises reported purchases of electric equipment
specifically designed for employee use since 1978. Of those who purchased such 
equipment, 92% moderate great labor savings,reported deriving to and 86% reported 
deriving some money savings. 

c. Public or Community Services. 

Purchase levels of new electric equipment since 1978 for the public and community
service sector were similar to those made by private sector. Labor and money savings 
derived from these purchases were also similar. 

Forty-seven percent of electrified public and community services surveyed purchased
electric equipment for management use since 1978. Of those purchasing such equipment,
83% reported deriving moderate to great labor savings and 86% reported deriving some 
money savings. 
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Thirty-one percent purchased electric equipment for use by employees since 1978. Ofthose who purchased this equipment, 88% reported deriving moderate to great labor
savings, and 83% reported deriving some money savings. 

6. ENTERPRISE EMPLOYMENT AND PRODUCTION LEVELS 

a. Agriculture Enterprises. 

The agriculture enterprises surveyed have contributed directly projectemployment to areaand income formation. Electricity, furthermore, appears to have assistedmost directly in this process, by allowing animal production operations to become more
efficient and attractive investments. 

The typical agriculture enterprises surveyed had male twofour and femaleemployees. About one-half had male part-time employees 
full-time 

and one-third had femalepart-time employees. On net, gains (since 1978) in full-time employees were experiencedby 20% of the enterprises surveyed.
higher. 

Gains in full-time female employees were slightlyOn net, gains (23%) were also experienced in part-time male employees, but netlosses (4%) ,vere reported in part-time female employees. 

More enterprises reported production gains rather than production decreasesSeventy-five percent of the enterprises surveyed reported 
since 1978. 

increases in the number ofanimals raised, while only 10% reported decreases. The enterprises surveyed cultivatedslightly more land than they did in 1978. Fifteen percent reported increasing the numberof hectares under cultivation, while 4%
The enterprises also processed greater 

reported decreasing hectares under cultivation. 
amounts of food and grain than they did in 1978.Sixty-eight percent of the enterprises iurveyed reported processing more food or grainpresently than during 1978, while 27% reported decreases in the amount of food or grain

processed. 

b. Manufacturing and Small Business. 

These enterprises have contributed to project income formation through small yetareasignificant employment gains, generated primarily by. increased merchandising activity.Lighting through electricity appears to have assisted this process by facilitating extended 
hours of enterprise operation. 

The typical enterprise surveyed four andhad male three female full-time employees.About 20% of the enterprises had some part-time help. The level of part-time help,
especially female help decreased over past three
slightly the years. Full-timeemployment, on the other hand, particularly female help, increased since 1978.one-quarter of the enterprises surveyed reported employing 
About 

more people on a full-timebasis in 1980 than they did in 1978. About 15% reported employing less people.Employment gains were concentrated at manufacturing and retail enterprises. Femalenet employment gains were most notable in retail and personal service enterprises.Female employment losses were most notable in restaurants/lodgings. 

Retail sales sinc!!1978 increased for every retail establishment surveyed, except onewhich reported retail sales equivalent to its 1978 level. Manufacturing output levelchanges varied among the enterprises surveyed. About as many reported productionoutput decreases as reported increases. Similar experience reportedwas in respect tonumber of customers or clients served by personal service shops and restaurants/lodgings. 
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c. Public or Community Service Enterprises. 

The public and community service enterprises surveyed have helped to improve social and
economic well being in the service areas through continued creation of new employment 
opportunities, and through provision of social and health services to an increasing number
of clients. Electricity's major linkage to this process appears to be provision of 
electricity for lighting and running machinery which facilitates the ability of these 
service enterprises to expand operations. 

The typical public or community service enterprise surveyed employed 13 male and 11
female full-time employees. About one-quarter employed part-time help. On net, about 
20% of the establishments had added new fulJ-time employees since 1978. Female
employees have been added at a faster rate than male employees, except for part-time
work. All hospitals/clinics surveyed reported new employees since 1978. 

On net, over one-third of the enterprises reported serving more clients than they did in 
1978. Most notable were increased school enrollments and clients served by
hospitals/clinics. 
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VI. STUDY CONCLUSIONS
 

1. COOPERATIVE TECHNICAL AND OPERATING PERFORMANCE 

From a project output view, the performance of the seven representative cooperatives
can be summarized as successful in respect to training, communications and line
construction activities. Each cooperative surveyed provides its management and
members a well designed, low-cost electric systc.- and office facilities. 

This design includes an integrated radio system, which allows inst'.: communications not
only with staff units throughout the cooperative service area, but among all the
cooperatives throughout the country and NEA. Such a system facilitates cooperation andexpedites daily operation activities and correction to beaction taken during periods of
unscheduled outages and storm damage. Line extensions are based on economic load­
density priority, and technically sound design, and are constructed in a timely fashion.
Through well designed and comprehensive training activities conducted by NEA,FECOPHIL and cooperative personnel, cooperative stafls have developed and maintain
excellent technical skills to operate their electric systems. 

Data gathered during the survey, however, indicates that the level of technical and 
operating performance differs quite significantly among cooperatives in respectenergy losses, service interruptions, collections, maintenance 

to 
practices, transportation

availability, and system information record keeping and availability. Each cooperative
surveyed indicated some weakness in at least one of these areas of performance. 

Reported energy loss data from Bataan and Cagayan I systems suggests levels farexcessive for prudent utility operations Faulty substation or consumer metering data 
may explain a good portion of why reported losses are excessive. Such study should be 
initiated by NEA and the cooperatives, if not already undertaken. 

Data collected from the household survey indicates that service interruptionsexperienced by residential consumers runs considerably higher than standards accepted,
for example in rural areas of the Most of theseU.S. service interruptions have been
unscheduled, being attributed to outages at power supply site or along NPC transmission
lines. Such service interruptions were most common at the two cooperatives (Bataan and 
Quezon I) in the survey served by the NPC Luzon grid. 

Residential consumers were overly by suchnot concerned pour performance in service
interruption. Apparently even interrupted service seems better to them than no service 
at all; or, present electric service in respect to service interruptions has improved
relatively over the years. This level of service interruptions, however, appears lessacceptable to enterprise consumers surveyed. This is indicated by the significant
percentage of enterprises still maintaining privately held "back-up" generators,
particularly by rural agriculture enterprises. It would be worthwide for the cooperative
to investigate more reasons why this hasfully the occurred, as part of their productive 
use development activity. 

As observed first hand during the survey, all cooperatives are attempting to construct
and maintain plant, and maintain consumer services with an inadequate fleet of
transportation equipment. High levels of indirect costs can be associated with this resource inadequacy. recent loan to NEAThe ADB will assist in modernizing this 
transportation deficiency at the cooperatives. Therefore, these unnecessary indirect 
costs should be reduced in the near future. 
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Consumer complaint and service data availabilityduring the survey. was spotty and generally not availableThe lack of availability of such data may be symptomatic of the moreextensive information base needed to operate a modernimplemented utility enterprise, not yetin full by the relatively newly formed cooperatives.other areas of operations were found lacking. 
System report data in

Both NEA and FECOPHIL sh ,1ld take aleading role in assisting the individual cooperatives to improve their general pe, formanceand capability in expanding and maintaining all necessaryreports. system operating records andThis is needed especially in the areas
including consumer 

of monthly operating and financial data,complaint, consumer collection, plant in service, and energy sales andpurchase metering data. 

For future impact or productive use of electricity analyses,cooperatives consider jointly with NEA 
it is recommended that the 

consumer 
the merits and the costs of restructuring theclasses presently used on their billing recordsutilize billing data in such a fashion that wouldmore directly and effectively. Specifically itconsumer classes be down 

is suggested thatbroken by project location (urban or rural), amountenergy used (especially to identify minimum bill users), and by specific type 
by 
of enterprise

of 
served (manufacturing, retail, personal service, public service, etc.) typical in thePhilippines. 

2. INSTITUTIONAL VIABILITY 

All seven of the electric cooperatives surveyed gave evidenceviability. They varied widely, however, in 
of continued institutionalthe strengths generalor factorsmeasure such viability. Each is a 

which
highly individualizedguided by NEA requirements service enterprise, shaped andthat are adapted to the character of local cultural patterns,economics, and politics in the service area. 

Each one showed a sound organizational structure, prescribedfollowed. Staffing by NEA and generallywas generally adequate, and comprehensive training programsplace. were inStaff turnover appeared high according to U.S. standards, although full statisticswere not obtained at all of the cooperatives. There was consistent comment about thelarge number of trained employees who moved on to better paying jobs in cities toorcontract jobs overseas in the oil-producing countries. 
Turnover of general managers
and 

could be judged high by comparison with other industriesother countries. It was noted that a considerable number of generalassigned to cooperatives from the NEA staff. 
managers are

This is defendedeffective management training program and 
as part of a practical and
 as a remedy for local problems that may
threaten viability. 

Conversations with directors on the boards of the cooperatives,familiar with them, reveal and with other personsgreat variation in attitudescooperative about the objectives of theand about the concept of itsWhile most directors seemed devoted 
joint ownership by the consumer-members.to real concern for the best possible service to themost potential consumers the lowest feasible cost and to afor the members' 

at truly democratic concernownership rights, there were others whoopportunity personal appeared motivated byfor advantage.
comments about "local 

The survey coordinator received too manypolitics" becoming an increasing threat to the future ofcooperative to ignore this concern. 
the 

A high level of respect for the cooperative
comments as a community institution showed inpic,:,kd up during the survey interviews. Along with this, the reports by NEA 
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and the cooperatives show a strong record of participation in community activities and
community development. 

Consumers' perceptions of the cooperative's electric service as benefita to thecommunity is matched by a surprisingly high praise for the electric service as ahousehold blessing. Statistically, the appreciation and loyalty of consumers appeared tobe strongest where there was a high level of recognition by consumers that they were thejcint owners of the cooperative. 

Responses to the questionnaires pointed to a sharp difference in ownership recognitionfrom one service area to another. Two of the seven had nearly 100% understanding thatthe cooperative was owned by its consumer members. Two others had a high percentageof responses that it was believed to be owned by the government, NEA, or the local boardof directors. There seemed to be a positive correlation between members' perception ofownership and the attitudes about ownership expressed by directors and key staffmembers of the cooperative. Another related factor seemed to be the effectiveness ofthe cooperative's member or consumer relations department. This same linkage appearedto exist in attendance at membership meetings of the cooperative. 

One of the cooperatives in the survey newrequired consumers to participate in an
orientation meeting and issued membership certificates. Another had a strong programfor encouraging members in productive uses of electricity. These efforts showed
improved operations results in consumer-member response, which in turn makes for amore viable institutional profile. Generally, the cooperatives seemed not very active inencouraging oower use development which would benefit both the consumers and the 
cooperative. 

One of the positive supports for institutional viability which stood out at all cooperativesin the survey was the strong, healthy tie with NEA, which provides technical andfinancial support and necessary controls over such critical asareas budget, finance,selection of manager, staff training, etc. Some interest was found in potential assistance
from the new Federation of Electric Cooperatives of the Philippines. It was seen as aninstitutional support for member cooperatives which could supplement NEA's services. 
some ways the Federation was suggested as a means 

In 
to pick up activities which NEAdecides to terminate as the cooperative systems mature and show ability to provide moreof their own needs as ongoing institutions. 

3. FINANCIAL SOUNDNESS 

The seven cooperatives selected for survey were chosen specifically to represent regional
differences of electricity (load composition) 
and supply (power supply cost) factors inorder to make a statement on the overall financial soundness of the electric cooperativemovement in the Philippines, and to lay the framework to be able to trace impact"linkage" chains that may exist between the level of electric energy costsdevelopment in the rural areas of the Philippines. It was 
and 

found that cost of electricityhas a significant affect on the amount of electricity that can be afforded, and the degreeto which electricity can be applied for productive or developmental use. Moreover, itwas found that cost of electricity, in the rural Philippine context, is inextricably related 
to sound cooperative financial performance. 

As mentioned, two cooperatives (Bataan and Cagayan I) have experienced energy losslevels excessive for prudent utility operations. Furthermore, each cooperative exceptQuezon I experienced consumer collection delinquencies excessive for prudent utilityfinancial soundness. A dramatic slippage in revenue therefore has been forthcoming 
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which has affected the ability of some cooperatives to meet their financial obligations ona timely basis to NEA, and to their power supplier, NPC. This indicates an underlyingneed for the cooperatives to initiate a structured program which measures and controlsthese causes of revenue slippage. 

Cooperative electric tariffs been at levelshave set to generate adequate financialreturns to meet operating expenses, depreciation, and debt service. The levels of tariffsvary according to the base cost of power purchased orTherefore, Cagayan I, which generated its own 
generated by the cooperatives. 

power electric, had tariffs which weremuch higher than those of other cooperatives. In each service area,competitive with prevailing costs of kerosene and diesel fuel. 
these tariffs are 

The tariffs, however, werenot competitive with wood-based fuels used widely for household cooking. Althoughactual cash returns on the tariffs have lagged behind billings, due to the collectionproblems noted, such tariff levels appear adequate and competitivesoundness during the to assure financialfuture, provided that the present collection deficiencies are 
ameliorated. 

Moreover, assuming that system energy loss levels are prudently reduced and assumingthat new lower cost electricity energy sources are forthcoming (from mini-hydro anddendro-thermal power plants presently being developed by NEA on Luzon and in theVisayas), conceivably the current level of electric retail tariffs can be reduced. 
Furthermore, financial soundness of project development is suggested by system design,policies, and standards implemented. Low-cost standardized line design construction isfound at each cooperative. New line extensions haveeconomic returns (i.e., been built based on anticipatedon a forecasted investment per kWh sold basis) in accordance withNEA policy guidelines and review.
by NEA 

Such design control was initiated in the early 1970'sto adapt to the economic inadequacies inherent in project design of the two pilotrural electrification projects in Negros Occidental and Misamis Oriental funded by AID.Implementation of such policy has increased investment returns for the newly developedcooperatives at a pace exceeding those experienced by rural electrification cooperativesin the U.S.A. For example, it took U.S. rural electric cooperatives a forty-year period toattain the similar level of return (i.e., on an el(.ctric sales volume per mile of line basis)as that experienced by those seven cooperatives under study just after five years ofelectric development. 

4. MAJOR IMPACT OF ELECTRICITY IN HOUSEHOLDS 

Households make up 89% of the total consumers in the seven cooperatives surveyed, and
they use 37% of the total power delivered by the cooperative systems.
 

Lighting is the principal application of
lighting is seen by the 

electric service to households; and electricgreat majority of residential respondents in the seven serviceareas as a major factor in household safety andmaking possible home studying 
security. Lighting also is reportedduring evening hours and a wide variety of otherhousehold activities after sundown: sewing, cooking, and other home-making chores;handicrafts, repairs and other services; and job-related work. 

Electric lighting is recognized by most households as being cheaper than kerosene lampscr ocher alternatives, and many respondents cited measurable savings of money as well astime in using electric lighting. Respondents said that money saved as a result of usingelectricity was being used for additional food and other household essentials. 
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Although appliances are not found in every household--in contrast to lighting in allhomes--appliance use accounts for a major portion of the kilowatt-hours of electricity
billed to residential consumers. Principal electrical appliances found in the homes of thesample families were: electric fans, refrigerators, television sets, and irons. It should be
noted that there is limited use of electricity for cooking. In most service areas, wood,palm leaf stems, charcoal, and refuse is cheaper than electricity for heating at present 
rates. 

Over 	half of the households interviewed said that electricity had a great positive effect on the economic and social well-being of the family. A significant portion said that the
family enjoyed added income made possible from electricity used in the home for 
producing goods or services for sale. 

Although data collected from the interviews and questionnaires threw light on housing,health, and nutrition conditions in small towns and the countryside, correlation with rural
electrical service could be considered parallel rather than and effect.cause 	 Findingswere not always statistically significant. It is clear, however, that 	many heads of
households see their electric service as a way to maintain and improve the family's level
of living. The overall impact within a community appears to encourage upward mobility. 

Supporting this conclusion is the indirect electric impact linkages--although notstatistically tested--of such contributions as electrically powered water systems; school,
church, and plaza lighting; electric service to rural health clinics; and improved nutritionand health conditions resulting from refrigeration of food in restaurants and markets. 
None of this shows up in household electrification usage, and yet it has a beneficial 
impact on the family. 

Almost half of the households in the survey indicated plans for purchase of someadditional appliance in the next year, with television, refrigerators, stereo/phonographs,
and fans listed in that order. Insufficient income given in mostwas cases as the reason
for not having already purchased desired appliances. Most of the cooperatives offer a

credit plan on favorable terms for housewiring in the homes of low-income families, 
 but
questioning revealed difficulty in purchasing appliances on credit in most locations. 

The overall implication of the appliance and electric usage part of the Impact Survey isthat the cooperatives could advantageously give more attention to encouraging
productive uses of electricity and work more closely with appliance dealers in towns forbetter appliance information and servicing -- or to provide such services themselves,
perhaps through a program which could be established by their Federation, where 
appropriate. 

The survey found that minimum bill users (10 to 15 kWh per month or less) 	in the seven
cooperatives ranged from one-quarter to more than one-half of total consumers. This is a significant statistic for measuring the level of accessibility and affordability at the 
lower economic level of the population. 

In rural electrification the following realities have been accepted on the basis of long and 
careful study: 

(1) 	 People in all economic levels recognize the benefits of electric service and 
especially the money savings in electric lighting. 

(2) 	 While people in all economic levels sign up for electric service from the
cooperative systems, households with high incomes use large amounts of 
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electric energy and households with low incomes use small amounts. KWh 
consumption is directly related to income. 

(3) Consumers generally increase their use of electricity as time passes, so if no new consumers were added to the system, power deliveries would increase 
over the months and years. Adding new consumers from lower economic
levels dilutes the normal increase in use by consumers who have been on the 
line for some time. 

(4) With the number of consumers increasing and the total delivery of power
growing, while the average household use holds relatively steady and the 
percentage of minimum bill users increases or remains about the same, it is 
clear that the Philippine electrification program is reaching the rural poor. 

(5) One major control factor in all this is the retail rate charged for electric 
service. When the rate goes up, use goes down. When the rate goes down, the 
use goes up. 

Because retail rates in various parts of the Philippines are not within the control of the
cooperative's management, there should be a continuing program of information to help
the member-consumers understand rate determination. The Federation (FECOPHIL) has
recently launched a program to do this, pointing especially to cooperative service areas 
getting power from the NPC Luzon grid. Cooperatives serving islands and remote areaswith high-cost diesel generation are faced with continuing high retail rates and difficulty
in fully serving consumer needs. That is why so much hope rides on NEA's introduction ofdendro-thermal and mini-hydro generation. It will be useful to watch the relation of 
rates to consumer consumption patterns when these alternative energy sources are 
successfully installed. 

5. IMPACT OF ELECTRIFIED ENTERPRISES ON COMMUNITY STANDARD OF LIVING 

To appreciate the impact that the seven cooperatives have on project service area 
development, it is essential trace how enterpriseto use a.d apply electricity in their
operations. As noted, approximately 60% of all electric energy sold by the cooperatives
is used by the enterprise sector, while less than 40% of the electricity distributed is
consumed by the residential (household) sector. The remaining portion, about 4%, is 
consumed for public and security lighting purposes. 

Electric retail rates to the enterprise sector are generally set at higher levels than for
household minimum bill users. Therefore, payments for electric service from the
enterprise sector not only support the financial base for cooperative operations, but
subsidize electricity costs to the residential sector, particularly lower income households
which consume minimal amounts of electricity. These households in turn are able to take 
advantage of overthe competitive price of electricity oil-ba~ed fuels which actualizes 
money savings, helping these households to maintain or improve their standard of living. 

The availability and proximity of electricity has played an instrumental role in
determining where many types of enterprises locate their operations and an important
role in determining their decision to expand enterprise operations. Road accessibility has
played a similar instrumental role for determining enterprise location. The availability
of private aid public credit, however, appears to have play a lesser significant role in 
determining site specific location of enterprise location. 
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The great proportion of electricity consumed by the enterprise sector is used for work­
related purposes (water pumping, fabrication, food processing, office work, etc.) and for 
refrigeration (preserving food and office work). Only a small portion is utilized for
lighting, which in most cases is used for service or income generating purposes.
Therefore, it becomes evident that the great proportion of electricity provided by the 
cooperatives can be directly related to some type of productive or work-related end 
use. Based on rural electric energy application patterns in the U.S., and the data 
available from the study survey, rural electric usage in the Philippines appears quite
comparable in respect to the amount of total electric energy that is expended for work 
or productive applications. 

The data collected in the survey furthermore suggests that electricity plays an important
role in project area development by: 

(1) Maintaining current levels of manufacturing and agriculture enterprise 

production, and by accelerating the formation of meat production enterprises; 

(2) Extending operating hours for private and public enterprises; 

(3) Broadening types of services that can be provided to clients of both private 
and public enterprises; 

(4) Providing labor and money savings through the use of eleciric equipment,
particularly to small business enterprises; 

(5) Allowing enterprises to become more efficient and attractive investments,
which in turn expand operations and contribute to project area employment 
and income generation. 
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APPENDIX A
 

SURVEY METHODOLOGY
 

The present study was undertaken in November under sponsorship of the Federation of
Electric Cooperatives of the Philippines, but that organization avoided directparticipation in order to assure impartial conduct of the survey. Preparations for thestudy were made by Philip P. Costas, Assistant Administrator, Economic Analysis andEvaluation, International Programs Division, National Rural Electric Cooperative
Association.* The survey itself was supervised by Donald H. Cooper, president of CooperConsulting, Inc.** The study report was prepared by Mr. Costas and Mr. Cooper, with
William E. Knight, Washington Institute for Social Research, themaking computer
printouts and helping with statistical analysis. 

Methodology, including the interview questionnaires, sampling techniques, andcomparisons of project data, was based on a pre-test made in Ilocos Norte during
August 1981 (see Appendix A) and after examining other earlier surveys. 

1. Preparing the Questionnaire. Separate questionnaires for households and for 
commercial and public enterprises were designed early in the year based on an analyticalframework reviewed by AID (attached to this Appendix A), then reviewed by analysts
familiar with economic and social conditions in the Philippines and with researchte2,niques. Mr. James Cudney, NRECA Regional Administrator for Asia and the Pacific,
field ,ested draft questionnaires in the service area of Ilocos Norte Electric Cooperative,August 23-30, interviewing 40 households and enterprises. On the basis of this test run,
further revisions were made in the questions and format. The final draft contained 100questions in the residential and 65 questions in the enterprise questionnaires. The formatpermitted digital coding (0 through 9) for key punching and data processing. 

Questions for households were grouped to obtain identification and classification 
information, economic status, living patterns, use of electricity, and attitudes about itsbenefits and about the cooperative supplying the service. 

The enterprise questionnaire sought to determine extent and variety of use of electric power and light and to identify any links between these factors and such outputs asproduction or extent of service offered to customers or clients. A group of questions

sought to establish whether or not increased hiring and education and training for
employees was related to electrification. 
 Attitudes about the value of electrification
and about the cooperative and its service also were explored in some of the questions. 

*Mr. Costas has been an overseas advisor in the Philippines, Indonesia, Bangladesh, and 
North Yemen. He was previously employed as a program officer at REA, and as an
operations and rates specialist with the National Rural Utilities Cooperative Association,Washington, D.C. Mr. Costas has aiso served as a consultant to the World Bank, United
Nations Development Program, and the Asian Development Bank on rural electrification 
project study matters.
**Mr. Cooper was an information specialist and management specialist in the REA, U.S. 
Department of Agriculture for 17 years; t&en served 9 years with NRECA as specialist inrural electrification and cooperatives. He was organization and management consultant 
to NEA in the Philippines for 4 years, and prepared feasibility studies on rural
electrification in Indonesia and the Yemen Arab Republic. 



Some overlapping of questions provided a measure of validity in responses. 

2. Establishing the Sample. From time to time opinions have been expressed by personsinterested in "third world development" and "foreign aid" about the extent to which therural electrification program reaches and benefits "the rural poor." Because ofcontinuing discussion of this question, the present survey attempted to find a measurable 
response- sampling information that would have reliability. 

Instructions for household interviews provided for an equal number to be made at houseswith "light" or inexpensive materials construction, houses with "mixed" or medium costmaterial construction, and those with "heavy" or solid and more expensive construction.A definition for each type was provided in each copy of the rcsidential questionnaire, forthe interviewers. In addition, several questions established correlation on income leveland economic situation. The rural/urban household identification was easily determinedby the sampling technique used in the survey. 

Four types ji rural/urban locations were designated for interviews: poblacion (urbanconcentrations), main linefeeder (corresponding to suburbs), remote barangays(4 kilometers or more from the main feeder line or main road) which have electricservice, and remote barangays still without service. Interviews in the latter grouping
served as a control sample for the responses. 

Each of these geographical rural/urban groupingswas planned to have a 
was to be divided into five sectors. It"light," "mixed," and "heavy" house interview in each of the fivesectors, so that for each cooperative service area there would be 15 poblacion, 15 mainfeeder line, 15 remote served barangays, and 15 unserved barangay interviews. This is atotal of 60 planned random questionnaires completed tor each electric cooperative in the 

survey.
 

To assure controlled random sampling the following instructions were given to each
interviewer: 

"The poblacion is divided arbitrarily into five sectors. In the sector assigned to you,go to the barangay hall or to the house of the barangay captain. Then follow theelectric pole line from there in a direction away from center of town. Stop forinterview at the first 'light' constructed house you come Ifto. no one is home, go tothe next 'light' one until you can make your interview. Next, continue in the samemanner for your 'mixed' construction house. And then repeat the process to get the
'heavy' constructed house." 

For interviews along the main feeder line, we will start from the electriccooperative's office (or along the main road from the edge of town). At kilometer 1,we will drop off the first interviewer. He will proceed away from town, presentinghis questionnaires at the first 'light,' 'mixed,' and 'heavy' house, as was done in thepoblacion. The second interviewer is dropped at kilometer 2; the third atkilometer 3; the fourth at kilometer 4; and the fifth at kilometer 5." 
In a similar manner, the remote barangays with electric service and those not yetelectrified were divided into five sectors for interviews at three levels of housing. 

Selecting commercial and public enterprises for interview required a different process,but this, too, had to assure random selection and avoid predetermination of results. Itwas decided in advance that 50 enterprise questionnaires at cooperativeeach service 
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area would yield sufficient variety of data and constitute a sufficient balance for the 60 
residential inquiries. 

The survey planning team examined principal elements which comprise the socio­
economic life of town and rural areas in the Philippines, and from this prepared a list of 
agricultural, commercial/industrial, and public establishments that should be included in
the study. Types of enterprise within these three general categories were then 
established, along with the number needed in rural and in non-rural areas to give a 
representative framework for determining the impact of electrification. 

The final listing included the following: 

No. of Interviews No. of InterviewsType of 	Enterprise in Poblacion in Rural Areas 

Agriculture 
Food or grain processing 0 5
Poultry/meat/fish production 0 5 
Grain and other food production 0 5 

Private 	small enterprise
 
Manufacturing 2 
 1
Retailing (including sari-sari) 2 2 
Personal services (barber shops,

tailoring, banks, movies) 3 2 
Restaurants, lodging 	 2 1 

Public or community services
 
Government offices or buildings 2 
 4
Schools, colleges 1 4 
Health clinics, hospitals 2 2
Churches, mosques 1 2 
Other (transportation,
 

communication, markets,
 
plazas, waterworks I 
 I 

This yielded a total of 16 interviews in the town centers and 34 in rural areas for each 
cooperative. 

Specific consumers for interview were found by looking through the billing records at the
office of the cooperative and selecting the first ones that fit the categories listed. This 
produced random selection because the order of consumer accounts in some offices is
alphabetical, while in others it may be geographical or by the date when the enterprise 
was connected to the cooperative's lines. It was agreed that if the distance from the 
headquarters to the enterprise selected was excessive, the next similar billing in the files 
could be used. 

3. Size of the Sample. Sixty residential interviews plus fifty from enterprises made up
the sample of 110 in each cooperative service area. The total of 770 interviews from the 
seven electric cooperatives represents a significant sampling: the cooperatives represent
6.5% of the 106 NEA-financed systems. These cooperatives serve 8% of all the 
consumers presently connected in the electrification program, and sell 9% of the
electricity. The upward bias in consumers and power reflects the omission from the 
study of very cooperatives the small islands. of smallnew on 	 Most these use diesel 
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generators and do not have the full 3 years of operation that was one of the 	study
requirements in order to obtain some kind of trend line. 

4. Criteria for Selecting the Cooperatives. The survey was designed originally to cover 
six electric cooperatives: two in Luzon, two in the Visayas, and two in Mindanao. Ten 
criteria for use in the selection had already been determined and set forth in a
memorandum, "Basic Criteria for Selecting Cooperatives to Survey." These criteria were 
the following: 

(a) 	 Geographic representation to cover Luzon, Visayas and Mindanao. 

(b) 	 Early established cooperatives with minimal take-over urban customers. 
(Need original feasibility comparison; should be 6 to 8 years old, so trends 
are available). One should be more recently established. 

(c) 	 Better than average financial and system loss performance (but select to 

cover a wide range, do not pick just those with good performance). 

(d) 	 Good Board/management relations and good community relations. 

(e) 	 Some areas where other government development inputs exist: BLISS 
housing, barrio water systems, school lighting, etc.) 

(f) 	 Self-generation vs. grid system (pick one still using self-generation and one 
which has converted to grid; remainder on grid). 

(g) 	 Each cooperative selected must have good records and maps. 

(h) 	 Include a wide range of number of consumers; at least one large and one
small. Also, look for at least one thinly populated and one with heavy 
population clusters. 

(i) 	 No selected cooperative should have extreme high or low rates. 

(j) Must have 24-hour service. 

General Pedro G. Dumol, NEA Administrator, concurred in the selection criteria and in
the six selected on the basis of the listed criteria, but pointed out that seven (three in 
Luzon, two in the Visayas, and two in Mindanao) would more nearly represent the actual 
distribution of the 106 cooperatives providing service. The final selection was: 

Cagayan I Electric Cooperative (CAGELCO I), with headquarters at Solano, Cagayan
Province, Luzon Island 

Bataan Electric Cooperative (BATELCO), 3alanga, Bataan Province, Luzon Island 

Quezon I Electric Cooperative (QUEZELCO I), Pitogo, Quezon Province, Luzon Island 

Iloilo I Electric Cooperative (ILECO I) Tigbauan: Iloilo Province, Panay Island 

Negros Oriental I Electric Cooperative (NORECO I), Bindoy, Negros Oriental 
Province, Negros Island 
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Davao Norte Electric Cooperative (DANECO), Montevista, Davao Norte Province,
Mindanao Island 

Lanao Norte Electric Cooperative (LANECO), Tubod, Lanao Norte Province,
Mindanao Island. 

These selections gave representation to seven of the twelve administrative districts of
the country. 

The seven include neither the best nor the worst of the service systems, but are roughlyrepresentative of the entire program, geographically and in terms of project input,
viability performance, and outputs as perceived by the people served. Cooperatives
previously studied in some depth and those frequently visited as models were not included
(except in a single instance which permits some cross-checking with earlier findings). 

5. Conducting the Survey. 

Mr. Cooper was engaged to conduct the survey in the Philippines as a volunteer with all 
expenses paid by the Volunteer Development Corps. This is a non-profit, cooperative
organization established in 1970, which arranges retiredfor specialists in the United
States to serve overseas in response to requests from developing countries of the world. 
The VDC has headquarters at 1629 K Street, N.W., Washington, D.C. 20006. Direct survey costs were covered by a budget provided by the NRECA, FECOPHIL (Federation
of Electric Cooperatives of the Philippines) paid a nominal fee to VDC for its assistancein sending a consultant to conduct the survey. FECOPHIL, through its general manager,
Frances Nacianceno, provided office space, secretarial service, and local transportation
for the consultant supervisor during the survey period. Furthermore, a $15,000 grant was
provided to NRECA by USAID to cover computer and other special costs associated with 
the study. 

The Philippine study was scheduled for completion within an 8-week period in November
and December. The plan called for hiring in the Philippines a coordinator for each two
cooperatives. The coordinator was to be recruited from research organizations or the 
economics or sociology departments of Philippine colleges. 

The coordinator would hire 10 interviewers locally to get the questionnaires answered inthe cooperative's service area. It was anticipated that each set of 110 questionnaires
would require two days for recruiting interviewers and for orientation and training theinterview team. Actual interviews were expected to take three days. Another task for
the coordinator was the gathering of considerable operating statistics at the office of the
cooperative for establishmenL of viability profile to help with the interpretation of
questionnaire findings at the analysis stage of the study. Ten pages of forms had been
prepared in Washington for the gathering of financial and operations data covering 1978,
1979, and 1980. It was intended that some indications of trend lines could be seen by
having figure- for three consecutive years. 

One of the basic survey concepts was to avoid involvement of the cooperative's board ofdirectors or employees, nor were employees of NEA to participate - to avoid any
possibility of influencing questionnaire findings. 

Upon arrival in Manila, a first obstacle was the difficulty in locating on short notice 
competent research coordinators who could leave their current assignment for two weeksof travel to electric cooperatives on four different islands. Another constraint was the
closeness of the Christmas holiday season. 
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To stay within the survey schedule, Mr. Cooper himself served as coordinator at NegrosOriental I Electric Cooperative, and Mr. Cudney, en route from NRECA in Washingtonserved as coordinator at Davao Norte and Bataan. For Lanao Norte, RuthPadasas, of Iloilo City, Gracewas hired as coordinator. Dr. Venancio B. Ardales, CentralPhilippines University, was coordinator at Iloilo I. The coordinator of Cagayan I andQuezon I was Vince Aureus, of Quezon City. All three of the local coordinators fully metthe predetermined requirements: 

"...mature and have good judgment and integrity, be able to work easily with otherpeople, and exercise supervision over the interviewers hired. Previous experience insurvey work and some knowledge of economics, psychology or sociology would be
helpful." 

The coordinators hired interviewers locally after arriving at the headquarters of theelectric cooperative and established leads and connections in nearby communities
through the help of the general manager. 

For conducting the interviews at Cagayan I, ten school teachers were recruited. AtBataan, interviewers were selected from the staff of a local college. In Quezon I servicearea, interviews were conducted by college students. Interviewing at Iloilo I wasconducted by graduate students. For Negros Oriental I, barangay electricians(independent contractors for housewiring) were hired. At Davao Norte, a nearby collegesupplied interviewers from its staff. Interviewers for Lanao Norte were taken from awaiting list of applicants for employment with the cooperative. 

Best results were obtained by the barangay electricians at Negros Oriental. They alreadyknew something about the rural electrification program; they were familiar with therural service area, and they were experienced in talking with the people who lived in the 
rural barangays. 

All interviewers were provided with certificates of identification and authorizationsigned by Mr. Cooper and by the general manager of the electric cooperative where they
conducted interviews. 

It was found that from three to five interviews could be handled in one day. From 20 to45 minutes were required to fill out a questionnaire. The main difficulty proved to belocal transportation. In most localities, jeepnies tricyclesand (motorcycles withenclosed sidecars) were the only public transportation available. On mainsome roads,rural buses were also used. On occasion, a truck of the cooperative was used to drop offinterviewers and pick them up again while engaged in other service trips. 

Transportation was severely limited in Quezon I, as the worst typhoon of the year sweptacross the province on the day before the survey started. All interviews had to be madeclose to the headquarters town of Pitogo because so many of the roads were flooded or
blocked with fallen trees. 

In most provinces the unserved barangays and some of the remote barangays which hadelectric service could only be reached by foot. 

6
 



6. Study Analytical Framework. 

The chart below shows the logical linkages which guided the preparation of the 
questionnaire and the writing of the report. 

STUDY ANALYTICAL FRAMEWORK 
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APPENDIX B
 

NOTES ON PRE-SURVEY TRIP TO ILOCOS NORTE, AUGUST 1981 
BY JAMES CUDNEY 

The draft questionnaires for the Electrification Impact Survey were fie!d tested by
James Cudney of NRECA in August 1981 in Ilocos Norte. As a resul of tnis pre-test,revisions were made in the forms in accordance with the foll,.wing r.otes from 
Mr. Cudney's report. 

1. 	 The actual survey was conducte.d by the employees of the coopera*ive. 

2. 	 It was found that a man-woman interviewer team seemed to be the most
desirable. Often the man of the home was working, and only the woman was
available for the interview. Some of the ladies were very nervous with a man
interviewer, but relaxed considerably with the woman interviewer. 

3. 	 The interviews proved to be beneficial to the cooperative in that it provided an
opportunity for interaction between the employees and the member consumers.The small industries and governmental facilities such as hospitals were particularly
anxious to discuss at length any problems they were having with service, bill paying,rates, etc. The cooperative's employees expressed the opinion that they learned 
more from this experience than at any time in the past. 

4. 	 Some of the questions proved embarrassing, such as "1-1ave you had enough food to 
eat?" These types of questions were eliminated from the pre-test forms for the
final surveys. 

5. 	 I was very impressed with how good the records are kept at this cooperative--tiey 
are extensive and complete. 

6. 	 This area had very little individual irrigation pumping, but had several large centralsystems. Therefore, the pre-test questionnaires were not adequate for agricultural
production resulting from individual electric pumping. 



APPENDIX C
 

SYSTEM OPERATING DATA AND INTERPRETATION 

Detailed statistical back-up for the following summary text is presented in tables at the 
end of Appendix C. These are: 

Table C-I -- Operations Profile of Cooperatives in Survey 

Table C-2 - Institutional Profile of Cooperatives in Survey 

Table C-3 - Operating Revenues, Expenses, Margins, and Ratios of 
Cooperatives in Survey 

Table C-4 - Financial Profile of Cooperatives in Survey 

Table C-5 - Energy Use Profile of Cooperatives in Survey. 

Data for these statistical tables of each of the seven cooperatives comes from the
cooperatives' office records and from NEA reports. 

Bataan: 

Bataan Electric Cooperative (BATELCO) is the only one of the seven survey areas whichis close to a large metropolitan center. servesIt most of the peninsula across the bay
from Manila -- a service territory mostly rural but with an increasing number of 
industrial complexes. Headquarters town is Balanga. 

Its energization in October 1973 was one of the earliest in the NEA program. Servicehad reached 92% of the barangays in the province by the end of .980, and the rate of'additional consumer connections was beginning to slow down. Its growth rate of 10% in1980 was the lowest of the seven systems studied. Its total number of consumer­
members was the largest -- 36,453. It also had the most extensive electric system, with
1,015 kilometers of distribution line, and the largest staff -- 222 employees. 

All of Bataan's power is purchased from NPC. Average power cost per kWh purchasedwas P 0.34 in 1980. Average retail rate to consumers was P 0.62 per kWh. in 1980. Thecooperative's electric sales were 35.5 gWh in 1980, the highest level of the cooperativesin the survey. KWh sales to industrial users was increasing at an annual rate of 18%during 1980, but increase in total kWh sales was 8%, the lowest of seventhe systems
surveyed.
 

Monthly residential use averaged 44 kWh, the highest in the study. Eataan had the lowestproportion of residential consumers paying minimum bills -- 24.8%. Average monthly
power consumption for commercial use was 393 kWh and for public facilities it was 395
kWh. Both figures are the highest of the seven electricity suppliers surveyed. 

System losses as reported were excessive, which indicates a need for study of and
possible improvement in billing and collecting procedures. 

Controllable operating expenses were found to be at acceptable levels. Current financialreturns were found to be low. Inherently, higher system financial returns exist. At the 
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end of 1980, the system was delinquent by P1,725,000However, on its power bill to NPC.it had made payments of P565,300 in advance of due date on its NEA loanservicing as of June 1981.
 
The cooperative 
 did not hold an annual membership meeting in 1980, due to a pending 
court action concerning a previous election. 

Cagayan I:
 

This cooperative served 14,082 consumers 
in 93 barangays (30% of the barangays in the
service area) during 1980. Headquarters is in Solano.
 
The service area is 

portion of Luzon 

the broad Cagayan Valley, which drains northward in the northeastIsland, centered at the provincial capital of Tuguegarao. Thisconsidered a potentially rich agricultural region, 
is 

and is the focus for a number of ruraldevelopmental programs. The area is connected with Manila by highway and air. 
Net utility plant valuation at of wasend 1980 P12,744,000, the lowest of the sevensystems surveyed. 

Of the seven electric cooperatives surveyed, Cagayan I wasnot supplied with NPC power. Like 
the only system which was33 other NEA borrower systems on the smallerislands or in remote regions not yet reached by the transmission grid, Cagayan I ElectricCooperative (CAGELCO I) generated ownits electricity

Consequently, with a diesel plant.cost of power for the cooperative was higher (P0.77 during 1980) than forthe other cooperatives. Average retail selling price was P 1.12 per kWh in 1980. 
Similar to Bataan, the system experienced an excessive level of system losses during the1978 to 1980 study period. 

Financial operating losses have been experienced since energization, but this situationshould turn around now that the cooperative has down itsshut generating plantconnected andto the NPC grid during September 1981. The system as of June 1981 was inarrears P632,000 on its NEA loan account. 

Residential and commercial electric sales increases for 1980 were lowest among thecooperatives, suggesting that power costs have dampened system demand growth. 
Cooperative district and annual meetings were held during each year ofperiod. About 30% of the membership attended 

the study
the district meetings while only about4% of the members attended the 1980 annual meetings. 

The cooperative reported significantly lesser industrial electric sales but significantlygreater irrigation sales than any other cooperative.
consumed 10 kWh or less during 

Over 50% of residential consumers1980, a much higher percentage of minimum bill usersthan in any other of the cooperatives surveyed. 

Davao Norte: 

Davao Norte Electric Cooperative (DANECO) is ofone two cooperativesserving a predominantly in the surveyMoslem population. The area is in the southeastern part ofMindanao Island the endat south of the Philippine archipelago. Montevista is theheadquarters town. 
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The system has grown rapidly since the first energization in November 1975. Increase in 
consumers in 1980 was at a rate of 40%, the highest of the seven cooperatives studied.
Year-end figures showed 13,935 consumers in 106 barangays. Utility plant growth during
1980 was 63%. Net utility plant valuation was P25,260,000, second highest of the
surveyed systems. The system had 494 km of line. 

Power for Davao Norte is generated at the Marie Christina hydro plant and is supplied
through the NPC grid at P0.14 per kWh, identical to Lanao Norte, the other cooperativesurveyed in Mindanao. Power costs were lower than for the other five cooperatives
surveyed. Average retail rate to consumers was M.46 per kWh in 1980. 

Consumer accounting and administrative expenses were exceptionally high in comparison
with other cooperatives. The reported ratio of 84 consumers per employee was
exceptionally low indicating that manpower utilization and office procedures patterns
should be reviewed. Significant operating margins were experienced during 1980
(PI,691,000) but the cooperative was in arrears on its NEA loan account and its NPC 
power bills. 

Electric sales increased dramatically during 1980 - 142%, greater than any othercooperative. Much of this is explained by system rapid expansion during the year.
System energy losses were at acceptable levels. 

The 1980 annual meeting of the cooperative was attended by more than 5,000 members, 
more than a third of the entire membership. 

IloiloI: 

Iloilo I Electric Cooperative (ILECO I) is located on the south edge of Panay Island. The
cooperative served 15,629 consumers during 1980 through a distribution system of 417
km. Service was provided in one-third of the barangays scattered through the service 
area. Headquarters is at Tigbauan. 

Wholesale power is purchased from the Panay Electric Company and the National PowerCorporation. All power purchased is diesel generated and therefore high cost (P0.61 per
kWh purchased during 1980). During 1980, 10.7 gWh of power was purchased, the
smallest amount purchased among the systems surveyed. Electric sales (9.0 gWh) were
also the lowest. Average retail rate to consumers was P 1.11 per kWh in 1980. 

Despite high retail rates to consumers and moderate plant expansion (17%), energy salesincreased 45% during 1980 over the previous year. This increase was second highest to 
Davao Norte. Twenty industrial consumers accounted for 38.7% of total sales, while8,928 residential consumers accounted for 45.9%. Average monthly use for public
facilities was much lower than in the other cooperatives surveyed - 21 kWh. 

The cooperative was delinquent in payment of its power bills by P899,000 but current on
its payments due to NEA at end of 1980. It experienced a very poor (75%) collection rate 
on consumer accounts billed during the year and reported a one-year backlog of accounts 
receivable on electric bills on its financial books. 

There was a change of managers in 1981. Over 30% of its membership attended district 
meetings during 1980. 
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Lanao Norte: 

Lanao Norte Electric Cooperative (LANECO) locatedMindanao, which is in the northwest portion ofserves a largely Moslem population. The system lies immediately westof the NPC hydro generating plant at Marie Christina, which providespower at the low rate of P0.14 per kWh. its wholesaleAverage retail rate to consumers was P0.38 perkWh in 1980, the lowest of the seven systems surveyed. Headquarters is at Tubod.
 

Consumer density at end of 1980 
was 22 per kilometer ofseven cooperatives. Utility plant growth 
line, least dense ef any of thewas 8% during 1980, second slowest among the 

cooperatives.Consumer electric bill collection efficiency has been poor. The cooperativearrears on was inits NEA loan accounts as of June 1981 by I345,900.
 

The cooperative did not hold an annual 
meeting in 1980, ci-ing guerilla activity as thereason. However, district meetings were held with 13% of members attending.
 

Negros Oriental I:
 

This is the smallest and the 
 most recently energized of thesurveyed. seven cooperativesThere were 6,416 consumer members in Negros Oriental I ElectricCooperative (NORECO I) at end of 1980, and 262 km of distribution line.energized in April 1978, It was firstand serves the east side of Negros Island north of Dumaguete.From headquarters in Bindoy, it has extended service to 25% of the barangays in its area. 
Power is purchased from NPC over its island grid. Average power cost per kWh was p0.33 in 1980. Basic retail rate to consumers was P0.54 per kWh in 1980.
 
The cooperative 
 has grown rapidly since energization. There was 31%a increaseconsumers served in 
System energy 

during 1980 and a 28% increase in electric sales during the year.losses were lower than all other cooperatives. However, consumer billcollection efficiency was also lowest, mainly because the large sugar mill which accountsfor 82% of system energy sales was delinquent in paying its account. During the survey(December 1981), the sugar mill paid its outstanding billings and the cooperative, in turn,is now current on its wholesale power bills to NPC. Loan repayment, pursuant to NEApolicy, is scheduled to commence during 1983.
 

Administrative costs per consumer for this system appear 
to be the highest of all systemssurveyed. This bemay explained in part by this cooperative's relatively new status.Negros Oriental I has 73 employees. This is the smallest staff of the seven in the study.The board and general manager take pride in well developed member relations andcommunity relations. Members are required to attend an orientation session prior toconnection for service. District and annual meetings of the cooperative draw from a
quarter to half the members.
 

The cooperative experienced the lowest monthly electric use from residential consumers(23.2 kWh) and commercial consumers (49 kWh) of any of the systems, during 1980. 

QuezonI: 

Quezon pro,'ince is southeast of Manila
(QUELCO I) has 

on Luzon Island. Quezon I Electric Cooperativea long, irregular-shaped service area, relatively isolated and rural.
headquarters is in Pitogo. 

The 
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There were 23,335 consumers served by the cooperative over 430 km of distribution line
at the end of 1980, generating a ratio of 54 consumers per kilometer of line, the highest
density of the seven cooperatives surveyed. One-third of the barangays in the service 
area were being served. 

Dramatic expansion of the system took place during 1980 with a doubling of plantinvestment being made and consumers served increasing 34%. In respect to sales volume 
and plant size, it was second largest of the cooperatives surveyed. 

System energy losses were not excessive, and bill collection was significantly better than 
all other cooperatives surveyed. All NEA loan account payments due have been paid,
with the cooperative making advance payment (P250,000) to NEA on its loan account as 
of June 1981. 

Nearly 40% of residential consumers are minimum bill users (10 kWh or less per month).
Quezon I was the only cooperative reporting an appliance sales service department,
which gives technical counseling to consumers on electric energy use. 

Growth rate in utility plant was the highest of the seven systems, nearly doubling during
1980. Investment in distribution plant of P28,837,000 represents the highest amount of 
any of the cooperatives selected for study. Service is provided in a third of the 
barangays in the service area. 

Connected to the NPC Luzon grid, Quezon I has a comparative low wholesale powerof P 0.36 per ratekWh in 1980. Its controllable operating costs are also on the low side, 
compared to the other cooperatives in the study. The ratio of consumers to employees isthe best of the systems surveyed. Average retail rate to consumers was P0.67 per kWh 
in 1980. 

Financial return on investment shows a high 8.3% on the books of Quezon I. Of the sevencooperatives, this one has the best record for collecting bills from consumers. System 
power losses also appear to be the lowest -- an almost unbelievable 3%. 
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TABLE C-3. OPERATING REVENUES, EXPENSES, MARGINS AND RATIOS OF COOPS. IN SURVEY
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TABLE C-4. 
 FINANCIAL PROFILE OF COOPERATIVES IN SURVEY
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APPENDIX D
 

HOUSEHOLD SURVEY DATA AND INTERPRETATIONS 

HOUSEHOLD COMPOSITION 

The primary topics considered here concern the mix of adults and children living in
individual households in 1980 and how this mix has changed since 1978. These
findings are derived from residential questiunnaire items 14-17, which were
included to determine if any relationship existed between family composition and 
electrification. 

a. Adults Occupying Households. 

Only 8% of the sample households were occupied by just one adult while 60% wereoccupied by three or more adults. Presumably most of the latter consisted of 
offspring over 18 and extended family members. little changeThis shows since
1978 when approximately 11% of the respondents had only one adult in the
household. Interestingly, there is a greater percentage of three-adult households inthose areas that are served by electricity, especially in the poblacion, than in the 
unserved remote barangay households. This 1980 pattern corresponds to the 1978data where two-adult households are most common among the unserved group, and 
the three-or-more-adult households are more common among those served by
electricity. 

There is a strong correlation between the type of house construction material andthe number of adults living in the household. That is, the lighter the construction 
material the higher the percentage of two-adult households but the lower thepercentage of three-adult households. By contrast, the three-or-more-adult 
households are more common in houses made of heavier materials. For example,
about one-third of the electrified households in houses made of heavy and mixed 
materials are occupied by five or more adults while only just over one-tenth of thelight material electrified houses contain five or more adults. A similar pattern 
emerges for the uneiectrified house types. Moreover, for every type of house
construction surveyed there were fewer occupied by five or more adults in those
unelectrified than in the ones electrified. Additionally, each type of unelectrified
house had a greater percentage of two-adult households than its electrified 
counterpart. 

No strong patterns emerge when considering adult occupancy by cooperative.
Bataan had the lowest percentage of two-adult households (25%) while Quezon I
had the highest (47%). Interestingly, 71% of the households surveyed in Bataan had
three or more adults occupants while Negros Oriental I and Quezon I, at the other 
end of the range, had 47% and 43% respectively. 

The distinction between two-adult and three-or-more-adult households is less 
observable when categorized by consumption of electricity. However, aninteresting pattern does emerge when considering households occupied by five or 
more adults. Fifty-five percent of households consuming over 100 kWh monthly
contained five or more adults. By contrast, 29% of those households consuming 50 
to 100 kWh monthly were occupied by as many adults. From field observation, 



these findings are not surprising, since it was observed that the houses surveyed in
unelectrified remote barangays appeared to be generally of lower quality
construction and size than those surveyed in the poblacion and along the main 
feeder lines. 

As electrical consumption falls below 50 kWh monthly, a slight decline of five-or­
more-adult households is observed. These patterns are little changed from those 
that existed in 1978. 

b. Children Occupying Household. 

Generally, the number of children occupying the sample households show no strongpatterns when considering such variables as access electricity orto amount 
consumed, type of material used in the construction of the house, or thecooperative to which the household belongs. Households with four or more children
comprise approximately 38% of the households surveyed. The shares of householdswith one, two, or three children are about equal for the remainder of the
households. At any rate, four-or-more-children households are 50% to 100% more 
common than any of the other categories. 

In most studies relating income to offspring it is found that lower income families
typically have more children. Some confirmation of this was found. The light
material households had the highest percentage of four or more children (39%)
followed by the mixed (29%), and heavy (28%). 

There is little than can be drawn from the data when households are categorized bylocation or electric use level. However, households that consume more than 100
kWh monthly reported fewer childless households than did the other power use 
classifications. 

2. OWNERSHIP OF HOUSE AND LAND 

Approximately 88% of families in the study sample own their homes while only 63% 
own the land. Thus, one-quarter of the house owncrs do not own the land upon
which the house sits. There is little variation among the percentage of homeowners
when the sample is stratified by location. Ninety-four percent of the poblacion
respondents own their homes and 70% own tht land. By contrast 92% of the
unelectrified respondents own their homes but only 48% own the land. 

When the sample is stratified by the quality of housing, the percentages of
respondents who own their house are remarkably constant. They range from 92% in
the heavy construction house in unelectrified remote barangays to 86% in the light,
served. No strong correlation between house type and house ownership appears to
exist. However, the heavier material households own a greater percentage of the
plots and display a smaller differential between home ownership and land
ownership. Moreover, in every case, fewer of the unserved respondents own their 
own land than do their served counterparts. 

Ninety-eight percent of the respondents in the Cagayan I service area own their
home while 83% own their land. This was not only the highest percentage of each
of the seven service areas but also the smallest divergence between home
ownership and land ownership. By contrast, 75% of the respondents in Davao Norte 
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own their homes and 52% of the respondents in Quezon I own their land. Thelargest divergence was in Bataan where 93% own their house but only 55% own the 
land. 

Unexpectedly, those households consuming over 100 kWh monthly have the smallestpercentage of home ownership (85%) while those consuming 0-10 kWh have the
highest (98%). There is a weak but positive correlation between average monthlyelectrical consumption and the percentage of homeowners on their own land. Thus,
the divergence between house and land ownership diminishes as consumption of 
electricity rises. 

Irrigation of Adjacent Land. 

Overall, only 13% of the households surveyed owned adjacent land that wasirrigated. Of these, just over half used gravity irrigation systems. For the
unserved households surveyed, 17% reported owning or renting land that was
irrigated, while the other three sample house locations reported less levels of such 
activity. 

Of the various house types surveyed, the unelectrified "heavy" material householdshad the greatest percentage of owned or rented adjacent land that was irrigated(35%), with the "heavy" material served households having the next highest
percentage (19%). By cooperative. Iloilo I reported the most households owning or
renting adjacent irrigated land (34%), with Negros Oriental I and Quezon I reporting
the least percentage of households owning or renting, 5% and 4% respectively. 

3. HOUSING QUALITY STATUS 

a. Type of Floor. 

Of all households surveyed, 40% had cement floors, followed by bamboo (27%),wood (20%), tile (8%), and bare (5%). Cement flooring was also most common in all
house sample locations except for the unserved remote barangay areas where itaccounted for less than one-third of the flooring. Bamboo was the material mostused for flooring here, accounting for 41% of all floors in the unserved households. 

When responses were categorized by house type, logical results were observed. For
houses made of "heavy" materials, about 70% had cement floors whether served byelectricity or not. Bamboo was the primary flooring material of households madeof "light" materials, where it served 57% of the electrified households in thiscategory and 73% of these unelectrified homes. Wood was the next most prevalent
floor type for "light" material houses. No houses made of "light" materials had tilefloors and few had floors made of cement. For electrified houses made of "mixed"
materials, 56% reported having cement floors, but for unserved "mixed" materialhouses only 26% had cement floors. The most prevalent flooring for the unserved
"mixed" households was bamboo (34%). 

Cement floors were most prevalent in all but one of the cooperative areas, rangingfrom 36% to 46% of the houses where interviewes were made. In Davao Norte,
however, wood floors comprised 46% of the house floors with cement accountingfor 35% of house flooring. The greatest variety of floor types was reported in
Quezon I where 37% had cement floors and other floor types ranged from 14% to 
19% of the sample. 
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b. Number of Bedrooms. 

Houses with two bedrooms were more prevalent than any other kindHowever, 40% of the households had at least three bedrooms. 
(34%).

Sixty-nine percent ofunserved remote households had two or fewer bedrooms whilehouseholds in the poblacion had fewer. By contrast, 27% of 
only 
the poblacion

42% of-wo or 

residents had four 
or more bedrooms compared with 10% of the households in the 
unserved remote areas. 

"Heavy" material households that were served by electricity hadshare of respondents a much largerwith four or more bedrooms (73%) than did their unservedccunterparts (19%). "Light" material households generally had the fewest bedroomswith not much variation in the number of bedrooms between those that have accessto electricity and those that do not. "Mixed" material unserved households hadfewer bedrooms than those "mixed" material households served with electricity. 
Two-bedroom houses were most prevalent in all cooperative areas except in QuezonI where one-bedroom houses predominated. As expected, there was a highcorrelation between electrical consumption and the number of bedrooms. Four ormore bedrooms are most prevalent among households consuming over 100 kWh permonth, two bedrooms in the 10-50 kWh category, and one bedroom in the zero to 10
kWh range. 

c. Purchases of Furniture. 

Almost two-thirds of the households surveyed neither noradded replaced livingroom furniture since 1978. However in remote barangays, 44% of electrifiedhouseholds purchased furniture during the last 2 years while only 24%households the of equivalentin unelectrified control ofgroup remote barangays made such 
purchases.
 

The purchase of furniture is strongly correlated with type of material used inhousing construction. For example, for every classification of house type surveyed,
there was a higher percentage of unserved respondents that bought no furniture
than the served households in the same category. As expected, the heavier the
house type, the more purchases of 
 furniture were made. Fifty-nine percentfamilies in "heavy" ofmaterial houses with electricity made some kind of living roomfurniture purchases compared with 44% in "mixed" material houses and 20% in

"light" material houses.
 

In every cooperative service area, less than one-half of the respondents madepurchases of living room furniture. Forty-nire percent of all the sample householdsin Lanao Norte bought furniture and only 28% of respondents in Quezon I did so. 
As with the purchases of clothes, the purchase of furniture is highly correlated withthe amount of electricity consumed. Fifty-six percent of those householdsconsuming over 100 kWh monthly had bought furniture in the last two years. Thisdrops to 44% for those households in the 50-100 kWh per month range. Only 19% ofminimum kWh users reported furniture purchases. 
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4. OCCUPATION AND INCOME 

a. Occupation of Male Head of Household. 

Forty-two percent of the households surveyed indicated that the male head ofhousehold was employed as a farmer or fisherman. The remainder of the responses 
were about equally divided among five other occupational categories used in the survey A tabulation of all responses on occupation is included (Table D-1 below)
to show peccentages by location, type of house construction, and cooperative 
service area.
 

Two-thirds of the respondents in the unserved remote barangays indicated theiroccupation as farmer or fisherman. This was also the primary occupation grouping
in the electrified remote barangay and along main feeder lines (47% and 38%respectively). In the poblaciones one-fifth of the respondents reported that the 
male head of household was in clerical, sales, or crafts occupations, while anotherone-fifth indicated professional, and still another one-fifth responded "other or 
retired." 

When stratified by house construction material, respondents in "lighter" materialhouses were likely to be a farmer or fisherman (42%). This response dominated 
also in the "mixed" material (34%) and "heavy" material households (26%).However, in the "heavy" material households, clerical, etc. (20%) and professional
occupations (22%) were also heavily represented. 

Farmer/fisherman occupations appear rather evenly divided among the cooperative
service areas. The largest percentage of professionals that head households was inCagayan I (25%) while the lowest was in Davao Norte (3%). 

There is a weak negative correlation between the amount of electricity consumedmonthly and the percentage of households responding "farmer or fisherman". Also,
there is a weak positive correlation between electric use and the percentage of 
households reporting "professional." 

b. Household Income. 

Of all the households surveyed, over one-quarter reported having present incomes
exceeding 1,000 pesos per month, while 16% had incomes less than 200 pesos per
month. About 20% indicated that incomes were higher since 1978, while about 38% 
said that income had declined. 

As expected, the unserved remote barangay areas had a larger percentage ofrespondents with monthly incomes lower than 200 pesos (24%), while of the11%
poblacion residents had such low incomes. On the other hand, main feederelectrified residents had only 7% of the households with over 2,000 pesos per month 
while 12% or 13% of electrified households in poblaciones and electrified remotebarangays had such high income. Interestingly, poblacion residents had the highest
percentage of respondents claiming that their incomes had increased since 1978(28%) as well as the highest percentage claiming that their incomes had declined
(42%). Of the unserved remote households, on the other hand, only 8% indicated a
higher income since 1978, while 35% said their incomes had decreased. 
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Category 


Entire sample 


Location 


Poblacion 
Feeder line 

Remote 
Unserved 

House,Class 


Heavy (electrified) 
Heavy (unelectrified) 

Mixed (lectrified) 
Mixed (unelectrified) 

Light (electrified) 
Light (unelectrified) 

Cooperative 

Bataan 

Cagayan 1 

Davao Norte 

Iloilo I 
Lanao Norte 

Negros Oriental 1 

Quezon I 


TABLE 


No. in 

Sample 


400 


400
 

99 
102 

102 

97 

400
 

100 

25 


102 

35 


101 
37 

400 

57 

57 

60 

55 
52 

59 

60 


D-1. OCCL&ATION 
BY HEAD OF HOUSEHOLD
 

(By Percent of Sample Responding)
 

Unemployed Laborer 
Farmer, 

Fisherman 
Clerical 
Services, 

(Non-laborer) Sales, Crafts 
10 13 42 15 

9 12 16 21
13 13 
 38 

10 18 47 	

15 
137 10 67 9 

9 7 26 208 16 48 12 

9 15 34 176 14 66 9 

14 21 42 128 3 81 8 

10 11 
 37 
 28
4 5 
 46 
 5
15 25 
 45 
 8
11 9 43" 13
4 8 
 46 
 23

7 22 
 32 
 14


17 12 
 45 
 12 


Professional 


10 


20 
14 

5 
3 

22 
8 

12 
3 

5 
0 

9 

25 

3 


11 
13 

8 

5 


Other or
 
Retired
 

10
 

21 
8
 
8 
3 

16 
8 

14 
3 

7 
0 

5
 
16
 
3
 

13 
6
 
17
 
10.
 



There is a very strong correlation between the type of material of which the houseis constricted and income, as anticipated. This validates the use of "heavy",
mixed", and "light" construction houses as a rough basic indicator of household

economic level. In every case, a higher percentage of the unserved respondents for
each house class surveyed reported an income of under 200 pesos monthly than theirserved-house-class counterpart. In addition, for each house class, the percentage of
unelectrified households had a smaller portion earning over 1,000 pesos per month or more than its electrified counterpart. Also, for each house class, those
electrified had a higher percentage of respondents claiming an increase in income 
since 1978 than the unserved households of the same type. 

When the sample households were categorized by cooperative service areas, the 
responses indicated moderate variation. Cagayan I had 33% of its respondents
earning over 1,000 pesos monthly and 40% earning less than 500 pesos per month.By contrast, only 15% of surveyed households in Davao Norte made over 1,000 pesos
monthly while 42% made less than 500 pesos per month. Moreover, there was widevariation in the percentages of respondents claiming that their incomes had
increased since 1978. Only 3% of Bataan's respondents indicated an increase intheir incomes as did 38% of the respondents in Quezon I. The households showing
increases in the other cooperative areas ranged from 13% to 26%. Quezon I alsohad the smallest number of respondents reporting a drop in income (21%) while in
Iloilo I one-half of the respondents reported drops. Bataan had one-fourth of itsrespondents reporting a drop in income. It was, by far, the most stable cooperative 
area with 72% claiming no change in household incomes since 1978. This is almosttwice the next highest percentage of respondents claiming no change. Davao 
Norte, the second most stable cooperative income area, had 46% of its respondents
claiming no change. 

As expected, a strong positive correlation existed between income and electricityusage. For instance, no respondent consuming 50 or more kWh per month in 1980 
made less than 200 pesos per month, and only 12% of the households consuming 15­50 kWh per month received that low an income. Moreover, 31% of those consuming
over 100 kWh per month had monthly incomes over 2,000 pesos and 52% had 
monthly incomes over 1,000 pesos. 

Somewhat surprisingly, there seems to be no strong trend or relationship when
changes in household incomes are stratified by electrical consumption. The lowestpercentage of respondents reporting an increase in income was by the group
consuming 0-10 kWh monthly (14%), while the next lowest group was in the 50-100kWh range (15%). The other three electric consumption categories had between
24% and 26% of their respondents indicating an increase in income. The households
in the group that consumed over 100 kWh monthly, as well as the 15-50 kWh group,both had 36% of their respondents indicating a drop in income, while the other 
groups had 43% claiming a decline. 

Table D-2 presents income percentages by location, house classification,
cooperative service area, and kWh usage. 
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TABLE 0-2. HOUSEHOLD INCOME (PESOS PER MONTH)
 

(By Percent of Sample Responding)
 

Category 

Entire sample 

No. in Sample 

347 

Under 200 

16 

200-500 

28 

500--,000 

29 

1,000-2,000 

16 

Over 2,000 

10 

Location 
Poblacion 

Feeder 

Remote 

Unserved 

347 
90 

85 

89 

83 

11 

19 

17 

24 

24 

35 

24 

42 

36 

22 

32 

16 

16 

17 

16 

5 

13 

7 

12 

13 

House Class 
Heavy (s) 
Heavy (us) 

Light (s) 

Light (us) 
Mixed (s) 

Mlixed (us) 

347 
84 

21 

87 

32 

93 

30 

2 

5 

32 

44 

12 

17 

18 

29 

38 

44 

27 

50 

25 

14 

24 

9 

40 

23 

30 
14 

5 

3 

14 

0 

25 
38 

1 

0 

8 

10 

Cooperative 
Bataan 

Cagayan I 

Davao Norte 

Iloiio I 
Lanao Norte 

Negros Oriental 
Quezon I 

I 

347 
37 

55 

53 

53 
51 

54 

44 

8 

20 

6 

13 
26 
22 

27 

43 

20 

36 

36 
22 
30 

36 

19 

27 

43 

30 
27 

24 

9 

11 

20 

9 

11 

18 
7 

16 

19 

13 

6 

9 

7 
17 

11 

kWh Usage 
0-10 kWh 
10.1-15 

15.1-50 

50.1-100 

Over 100 

240 
39 
46 

83 

43 

29 

31 
35 
12 

0 

0 

31 
24 
31 

33 

17 

21 

30 
31 

30 

31 

15 

9 
17 

21 

21 

3 
2 
8 

16 

31 



c. Purchases of Clothing. 

Of all the households surveyed, about one-third said that they had bought in the last 
3 months they had bought either no new clothes or work clothes only; one-third
bought both work and leisure clothes; and the final one-third bought work, leisure, 
and formal wear. 

Poblacion residents generally purchased more clothes than did households in the
other household sample locations. Forty-four percent of the poblacion respondents
bought work, leisure, and formal wear, in contrast to 23% of the unserved remote
barangay respondents. Moreover, only 6% of poblacion residents bought work
clothes only, while unserved remote households reported 16%. 

There is a high correlation between the type of household construction material and 
the type and amount of clothes purchased by their c.:cupants. In every case theunserved respondents indicated fewer purchases of all three type of clothes than did
their served counterparts. 

d. Cropping on Household and Non-adjacent Land. 

Overall, .58% of the households interviewed reported raising food crops on land
adjacent to the house or on non-adjacent land. For electrified households in the 
poblaciones, 45% reported raising crops, as well as 47% along the main feeder linesand 69% in remote barangays. In remote barangays not yet electrified 73% 
reported raising food crops. From field observation and comments this disparitybetween crop production by electrified and unelectrified households appears to be 
related more strongly with access to roads than with any other factor, including theavailability of electric service. Apparently, therefore, lack of access to market 
roads makes householders more dependent or their own food resources. The 
disparity was apparent for all house classes surveyed: 

energy consumed, it is 

H ouse Class Electrified Unelectrified 

"Heavy" material 61% 84% 

"Mixed" material 52% 67% 

"I.ight" material 47% 71% 

When the responses to the question are categorized by the amount of electric 
noted that 63% of minimum bill households (10 kWh or less

monchly) reported raising crops, while only 44% of households using more than 100
kWh per month reported raising crops. In view that the table above indicates that
families in electrified "heavy" material houses crop land to a greater degree than
those families in electrified "light" material houses, and in view that the survey
generally demcistrates that income, house type, and electric consumption arerelated, an interesting correlation appears to exist between cropland utilization and 
electric energy consumption. This might be usefully explored in more detail in 
some future study. 

A great disparity in hcusehold food cropping was reported among the cooperatives
surveyed. Over 70% of the households surveyed in Cagayan I, Lanao Norte, and 
Iloilo I reported raising crops, while only 28% of the houses surveyed in Bataan 
reported raising crops. The proximity of Bataan to Manila and its more developed 
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road network and commercial activity appear as the major factors explaining this 

disparity. 

e. Livestock Production. 

Sixty-three percent of the households surveyed raise livestock; 73% raised livestock 
at unelectrified houses in the remote barangays; 63% at electrified houses in 
remote barangays and along main feeder lines; and 55% at electrified houses in the
poblaciones. Comparing type of houses and electrified versus unelectrified houses,
findings similar to those with food crop production were reported: 

House Class Electrified U nelectriied 

"Heavy" material 63% 81% 

"Mixed" material 61% 75% 

"Light" material 58% 65% 

As with food crop responses, more minimum bill householders (77%) reported raising
livestock than did households using over 100 kWh per month (44%). Similarly, a 
greater percentage of the households surveyed in the Cagayan I service area (85%)
reported raising livestock than those in Bataan (33%). Over 50% of the householdssurveyed in each of the other five cooperative service areas raised livestock. 
Again, it is noted that road inaccessibility appears to be a major factor requiring
unelectrified households to rear livestock with greater frequency. 

f. Fish Pond Production. 

In some rural areas of the Philippines fish pond production is an importantactivity. For the particular locations selected for the Electrification Impact
Survey, fish pond production was reported as an infrequent household activity. Only
3% of all households surveyed engaged in such activity. However, for electrified 
"heavy" material houses the reported level was 8%. The same percentage was 
reported from the survey of all sample households in Lanao Norte. 

g. Home Business and Handicraft Activity. 

Question 59 asked whether anyone in the sample households engaged in a business or
performed a service for income based in the home. Five percent of resp-rndents

reported there was such hcme-based enterprise that contributed more than 50% of
 
the household's cash income. Another 5% reported such activity that 
contributed

25 to 50% of monthly cash income. Yet another 10% of respondents reported that

10% to 25% of household income came 
 from such activity. Electrified houses
reported slightly higher home business income levels than unserved houses. In
Negros Oriental I, slighti, more than half the households in the survey reported 
some income from household-based business or services. 

Question 60 inquired about handicraft items, food, or other products made o­
prepared in the household and sold. Two percent of all households reported that
such sales made up more than 50% of the household's cash income. Thirteen 
percent reported such activity contributed more than 10% of cash income. Again,
respondents in the Negros Oriental I service area reported the highest percentage
of such activity with 32% of households reporting some income of this type. 
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5. HEALTH AND NUTRITION 

a. Health Clinic Availability. 

Measuring electrification impact on lives people in rural areasthe of and small 
towns must include how it contributes to health care. Question 96 asked: "Do you
have a health clinic or hospital available nearby?" Question 97 asked: "Does the 
clinic or hospital have electric lights and equipment?" Interiviewers registered
11yes", "no", and "do not know." 

availability strikingly accordance houseHealth clinic varied in with location.
Sixty-four percent of respondents in electrified remote barangays reported nearby
rural health clinics or hospitals while only 43% in unelectrified barangays reported
such health and medical facilities. Responses were much higher along the main 
feeder (87%) and in the poblacion (95%). 

In the poblaciones, 96% of those interviewed said the clinics were electrified; along
the main feeder the response was 77%, and in the electrified barangays it was 
42%. In the barangays not yet electrified, 26% reported that their nearby medical 
or health facility had electric lights and equipment. Interviewers reported that a 
number of respondents commented favorably and at length about the advantages of 
electricity for sterilization, refrigeration, and emergency treatment at night. 

It may be of some interest that familiarity with the availability of health and
medical facilities cut across lines of economic status as reflected by type of 
housing. For example, those in "heavy" material houses responded 82% "yesi'"mixed" responded 81%, and "light" 84%. There was significant differentiation of 
health clinic availability by region, with Negros Oriental I households reporting 90%
availability and Iloilo I, Cagayan I, and Quezon I 67%, 68% availabilityand 69% 
respectively. A similar finding was noted in response to the question about
electrified clinics and hospitals, with Lanao Norte as well as Negros Oriental I on 
the high end and Iloilo I, Quezon I, and Cagayan I again at the low end. 

b. Source and Use of Water. 

Three questions concerning household water use were asked. Question 71 asked the 
source of water. Question 61 asked, "Do you drink water that has been boiled, in 
your household?" and then asked what percentage of such water was boiled with 
electric appliances of any type. 

Based on 388 replies, from unelectrified remote barangays as well as from 
electrified households in all three survey categories of location, it was found that: 

41% used water from a well with manual pump at the house 
17% used water from a community well or spring 
10% used water from a community system with electric pumping
7% used water from river, lake, pond, ditch, or rainwater 
6% used water from a well with electric pump at the house 
5% used water from a community gravity system
4% used water from a variety of other sources. 
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A well with electric pump supplied household water for 19% of respondents in theLanao Norte electrified area and for i6% in Bataan. These are cooperative systemswith low residential rates for electric energy. 

Municipal or barangay water systems pumped by electricity were supplying 31% ofsurveyed households in Bataan, 29% in Cagayan I, and 26% in Negros Oriental I.three of these cooperatives are participants All
in the NEA program to promote

barangay water systems. 

It was found that 83% of all respondents did not drink boiled water at home.Eighty-nine percent of unserved respondents did not drink boiled water at home.Only 5% of electrified households used electric appliances to boil drinking water to 
any significant degree. 

Question 62 inquired about the family's normal bathing practice. Ten percent ofthe respondents bathed inside the house with warm water. One-third bathed indoorswith cold water. The remaining 57% bathed outdoors with cold water. 

An equal percent (7%) of households in electrified remote barangay and in unservedremote barangay bathed indoors with warm water. Not surprisingly the highestpercent of households reporting indoor bathing with warm water was fromelectrified "heavy" material houses (15%). 

c. Household Illnesses. 

Of all households surveyed, 47% of persons interviewed reported an increase in bed­confining illnesses since 1978 while only 12% reported a decrease. Each householdlocation also indicated a general rise in the amount of sickness by head ofhousehold, with the greatest increase occurring in the remote areas where 57%reported more illness and only 10% reported a decrease. The smallest increase inillness occurred along the main feeder line where 40% of respondents reported moresickness and 15% reported less. 

Both poblacion and remote served areas fell between these bounds. However, thehousehold head in unelectrified remote barangays reported the lowest decrease in

sickness out of all house samples (8%).
 

When stratified by house type, the responses gave the expected results. Generally,the lighter the materials used in construction of the house, the greater was the
increase of illnesses by household head since 1978. 
 Moreover, the "heavy" materialhouseholds that are served by electricity had 43% of the respondents report a risein illness thus representing the smallest percentage increase of all servedhouseholds (only reported What15% decreases). is more, the "heavy" materialhouseholds that are not served by electricity had 52% of its respondents report arise in sickness and only 4% reporting a decrease. Surprisingly, persons interviewed
in unelectrified "light" material houses reported less increase in illnesses (43%) thantheir served counterparts (59%), and less decreases (6% compared to 12% for served 
households). 

Of the seven cooperative service areas, Lanao Norte reported the largest increasein respondent illnesses (65%) as well as the lowest decrease (2%). By contrast, only37% of the respondents in Bataan indicated illness increases, while 14% reported adecrease. The largest number of decreases occurred in Davao Norte and Iloilo Iwhere 22% and 23% indicated less sickness. 
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In considering illnesses of others in the household besides the person interviewed,
approximately one-third reported that no other member of the household had been 
confined sick in bed either during the 1978-1980 period or in 1981. On the other
hand, 54% of all the households reported that other members had experienced
illness in both periods. For all four sample locations, those reporting illnesses in one period but not the other were less than 10% of the responses for each case. In 
poblaciones, approximately an equal number of respondents indicated that no
illnesses had occurred in the household in either period (43%), as did those who 
responded that illnesses occurred in both periods (45%). All other locations had
nearly twice the number reporting illnesses in both periods as those reporting
illnesses in neither period. 

Cagayan I was the only cooperative area showing a significant number of "noillness" responses in either period (52%) over "illness" in both periods (37%).
Households in the Bataan area, on the other hand, reported the largest excess
illness-in-both- period responses (70%) over 

of 
illness-in- neither- period responses

(26%). Surprisingly, households consuming over 100 kWh of electricity per month
showed the greatest excess of illnesses in both periods (61%) over reports of no 
illnesses in either period (25%). The smallest excess of illnesses in both periods
over reports of no illnesses in either period was indicated by households in the 10-15 
kWh and the 15-50 kWh range (differential 13%). 

Any relationship between illness and electrification is difficult to discern. 

d. Meat Consumption. 

The majority of all households surveyed presently eat meat two or three times aweek while two-thirds of the households eat meat at least twice a week. Seventy­
one percent of the households reported that their meat consumption had been stable
since 1978. The remaining 29% of the households were equally divided between
those that increased and those that decreased meat consumption. 

There was a large divergence in meat consumption between households of the
 
poblacion and those in the unsarved 
 remote barangay areas. Three-quarters of the
poblacion residents ate meat at !east twice a ofweek but only 58% the unserved 
households ate as much meat. Moreover, almost three times as many unserved 
households ate meat less than once a week (15%) as those in the poblacion (6%).
This represents little change since 1978. 

Families in houses constructed of "heavy" materials, as expected, ate more meat
than those of "light" and "mixed' materials construction. In addition, the 
availability of electricity made no difference here. There was a slight reduction in
the amount of meat consumed by electrified "heavy" material households since 1978 
but, surprisingly, no change in similarly constructed households that were
unserved. "Light" material households generally increased their consumption of 
meat, but consumed significantly less meat than in any of the other house types.Of the "mixed' material households, 76% of those with electricity consumed meat 
at least twice a week, while only 58% of those that were unserved households ate as 
much. 

Residents of Bataan ate the lowest amount of meat with 17% of the households 
consuming meat less than once a week, and only 53% eating it at least twice a 
week. Twenty-one percent of the households of Iloilo I reported a decline in meat 
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consumption since 1978. Nevertheless, only 3% of these households reported eatingmeat less than once a week while 86% ate meat at least twice a week. In addition,46% of Iloilo I households ate meat four or more times a week. 

No respondent that consumed fifty or more kilowatt hours of electricity a month 
ate meat less than once a week. There is a strong correlation between electricalconsumption and the consumption of meat at least twice a week. 

e. Consumption of Dairy Products. 

Two-thirds of all respondents consumed milk, eggs, or cheese at least twice aweek. This represented almost no change from the pattern in 1978. Poblacion
residents, however, ate significantly higher amounts of dairy products than didresidents of the unserved remote barangay Fifty-oneareas. percent of the
residents in the poblacion consume dairy products four or more times a week whileonly 19% of the unserved respondents consume as much. Additionally, about 9% to10% of all electrified households consume dairy products less than once a week, asopposed to 19% of those unserved. Although two-thirds of the poblacion residents
reported no change in the consumption of dairy products since 1978, 23% reported areduction in consumption, while 8% increased consumption. Three-quarters of theunserved residents indicated no change, while 14% increased consumpticn and 11%decreased consumption. The largest net increase of dairy product consumption
occurred in those households living along the main feeder line. Twenty-two percentof those households reported increased consumption while only 11% reported a 
decrease.
 

For every category of house construction material, a greater portion of unservedhouseholds consumed dairy products less than once a week than did their served 
counterparts. Moreover, for each house type, a greater share of served householdsconsumed dairy products more than four times a week than did their unserved 
counterparts. "Heavy" material households generally consumed the most dairy
products and "light" material households the least. 

Consumption of dairy products typically declined slightly in relation to increased
consumption of electricity, but this correlation was not strong at lower levels of
 
electric use.
 

f. Consumption of Canned and Preserved Foods. 

Consumption of canned and preserved foods show few interesting results that addinformation on food consumption. Almost two-thirds of all households surveyed ate

canned or preserved foods at least once a Acek. 
 In general, the consumption of thisfood has shown an overall improvement since 1978. A slightly greater share ofpoblacion residents consumed canned or preserved foods than did residents of the
unserved remote barangay areas. 

Unserved households ate less canned and oreserved foods than did households thatuse electricity. "Heavy" and "mixed" material households with electricity ate such
food more often than those in un3erved households; however, families in "light"material houses with electric service ate canned foods more often than families in
electrified "light" material houses. 

Even though residents of Bataan ate canned and preserved foods less often now thanin 1978, they still had the largest percentage of households consuming such food. 
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by contrast, households in Negros Oriental I and Iloilo I showed a sharp increase in
consumption since 1978. There, residents generally consume less than in the other 
cooperative areas. 

There was a slight positive correlation between electrical consumption and the 
amount of canned or preserved food consumed. 

g. Consumption of Fresh Fruit. 

Forty percent of all households surveyed ate fresh fruit four or more times a
week. Eighty-seven percent of the households in the poblacion consumed fresh fruit 
at least twice a week, compared with 70% and 73% of residents in the remote
served and unserved areas respectively. Residents in the poblacion showed a 
general decline in their fruit consumption while consumption levels in all other 
house sample locations were relatively stable. 

There appears to be little difference in the amount of fresh fruit consumed by
house type. Also, there is little difference between the served and unserved 
categories. One exception can be made, however, for the "light" material
households, where 78% of the served residents ate fresh fruit at least twice a week 
but only 57% of the unserved did. 

Variations in fruit consumption by cooperative area appear to be small. All
cooperatives, however, except for Negros Oriental I and Quezon I reduced their 
consumption of fresh fruit since 1978. Cagayan I showed the largest decline by far. 

6. HOUSEHOLD ACTIVITIES AFTER SUNDOWN 

a. Night Study. 

Filipinos have an extremely high regard for education. Education furthermore is
given a high priority among the developmental programs of the Government of the 
Philippines. One aspect of this emphasis on education is the school lighting
program sponsored by the National Electrification Administration in coordination 
with the rural electric cooperative. 

The cooperatives have competed for high marks in the number of schools and
number of classrooms connected to the electric lines. The program was launched in 
1976, and by the end of December 1978 the cooperatives had electrified 1,813 
schools with 18,026 classrooms in their service areas. 

By the end of 1980, there were 3,285 schools electrified with 38,743 classrooms. 

In many locations the cooperatives made the connection free of charge. The 
electrification emphasized lighting, but provided much more: power for electrical
equipment and in some instances piped drinking water and kitchen cooking facilities 
for hot school lunches. 

A tabulation at the end of 1978 counted 8,008 adults and out-of-school youth in
cooperative service areas who graduated from evening vocational courses while 
300,687 other students were enrolled for formal high school and college courses
offered in evening classes made possible by electric lighting. By the end of 1980, 
there were more than 100,000 graduates from these evening courses. 
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In respect to household study activity at night, overall results of the Impact Study
were as follows: 

37% - no night study activity by family members at home7% - I day or less per week of night home study activity by family 
mem bers

10% ­ 2 to 3 days per week of night -tudy activity
31% ­ less than 2 hours per day of night study activity
15% ­ more than 2 hours per day of night study activity. 

Considering the number of households which not studentsdo contain (retiredcouples, for instance), this tabulation indicates a very high level of night-time studyactivity by family members. 

Of paramount interest in the study was the comparison of the level of home studyat night in remote barangays with electric lights and those without. For theformer, there was some level of night-time studying activity at 63% of the homes.For the latter it was 51%. Moreover, daily night study activity was reported by47% of the electrified homes surveyed, and only by 34% of surveyed homes withoutelectric lights. Daily night study activity levels differed only slightly among theelectrified households in the three kinds of location surveyed: remote barangays,
along the main feeder, or in poblaciones. 

Daily night study levels differed only slightly among types of electrified housessurveyed, but significantly among unelectrified house classes surveyed. Forunelectrified houses, the level of daily night studying was subst-ntially higher for"heavy' material houses (46%) than for "light" material houses (26%). In view thatlow.=r-income remote barangay families generally live in the "light" materialhouses, it becomes apparent that where there is no electrification, the poor do nothave as much opportunity for studying at home at night as when electrification is
made available. 

Significant variation also was reported among the night study activity of the sevencooperative service areas surveyed. Cagayan I reported the highest levels of dailynight study activity (70%), and Davao Norte the lowest level (27%). In view thatthe Cagayan I area reported the highest level of household monthly peso incomesand the Davao Norte area the lowest level of monthly peso incomes, positivecorrelation appears to exist between area income level and night study activity. 

b. Other Household Activities after Sundown. 

In addition to leisure and educational activities, electric lighting in the home canextend the hours for additional productive activities by memi-ers of the household.The questionnaire for the Impact Study inquired about the extent to which some ofthese activities were practiced in electrified homes as compared to a control groupof unelectrified homes. With handicraft activity at "mixed" material households asthe only exception, such activities were reported somewhat more prevalent for allthree classes of electrified house types surveyed (see Table D-3 below). Eveninghousehold productive activity does not appear directly related with set/ice areaincome variations. 
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TABLE D-3. HOUSEHOLD ACTIVITIES AFTER SUNDOWN BY TYPE OF HOUSING 

(Percentage of Sample Reporting Activity) 

Activity 

Heavy House Construction 
Not

Electrified Electrified 

Mixed House Construction 
Not

Electrified Electrified 

Light House Construction 
Not 

Electrified Electrified 
Cooking 

Housework 

Sewing 

Handicraft 

Repairs 

Job-related work 

65 

58 

21 

11 

16 

28 

62 

54 

12 

8 

12 

19 

67 

50 

21 

7 

10 
19 

64 

44 

8 

10 

8 
17 

61 

48 

17 

10 

9 
18 

61 

37 

3 

3 

0 
8 



Cooking:
 

Sixty-two percent of households interviewed in unelectrified remote barangays did some
cooking after sundown. In remote barangays with electric lighting, 67% did some cookingafter sundown. Along the main feeder lines the households which cook after sundownmade up 54% of the survey sample, while in the poblaciones the proportion was 72%. 
In the service area of Negros Oriental I, 93% cooked after sundown, in contrast to
Quezon I, where only 39% did. 

Housework: 

In 47% of interviewed households some housework is done after sundown in unelectrifiedremote barangays, but in those with electric lights 50% do some housework aftersundown. Responses indicated 44% did housework after sundown in homes along the main
feeder lines. In the poblaciones the figure was 63%. 

In Davao Norte's service area 80% of those interviewed reported doing housework aftersundown. By contrast Cagayan I and Quezon I respondents indicated only 27% and 28%
respectively did housework after sundown. 

Sewing: 

Surprisingly, only 7% of households interviewed in unelectrified remote barangays didsewing after sundown, while 20% did some sewing after dark in the remote barangays
with electric lighting. About the same percentage was reported along main feeder lines 
and in the poblaciones. 

Looking at the responses from each of the seven cooperative service areas, NegrosOriental I was high with 33%. Bataan, Cagayan I, and Quezon I each responded with a 
low 7%. 

Handicraf t: 

Seven percent of those questioned in unelectrified remote barangays make handicraftitems after sundown. The proportion in remote barangays with electric lighting was10%. About the 

sundown in unelectrified and electrified remote 

same 
poblaciones. 

percentages were found along main feeder lines and in the 

By cooperative service area, 
was lowest with 2%. 

Lanao Norte respondents were highest with 23%. Bataan 

Maintenance Repair Work: 

The statistical difference reported in maintenance repair work in the home after 
barangays was significant - 6% in thefirst and 16% in the latter. There was 12% reported along the main feeder lines and 5%

in the poblaciones. 

By cooperative service areas, 24% was reported in Lanao Norte and 20% in Negros
Oriental I, but only 2% in Bataan. 
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3ob-related Work at Home: 

Respondents in unelectrified remote barangays reported 14% doing job-related work inthe home after sundown, while in remote barangays with electric lighting 16% was
reported. Along the main feeder lines, there was a figure of 26%, and in the poblaciones,
23%. 

Negros Oriental I responded high with 49%; Lanao Norte had 47%. The lowest report for a cooperative service area was at Bataan with 4%. 

7. ELECTRICAL APPLIANCES IN THE HOME 

All households on the lines of the electric cooperatives have electric lighting. The
Impact Survey inquired with a series of questions about the use of electrical appliances.The early feasibility studies for rural electrification in the Philippines (before the oil
crisis of 1973) had anticipated considerable purchase and use of electric fans, irons,
refrigerators, radios and TV, and equipment for cooking and heating water. 

Table D-4 shows the percentage of households with selected appliancos, by location and 
type of house construction. 

a. Cooling and Ventilating Methods. 

Just over one percent of electrified households surveyed used air conditioners, but39% used electric fans. The highest percent of electric fan usage was in the 
poblacion (46%), with about one-third of households using fans in both the main 
feeder- and remote areas. 

A very strong positive corrtlation exists between household construction materialand use of electric fans. Sixty-five percent of the "heavy" material households 
made use of electric fans and 39% of the "mixed" material households, out only 13% 
of those constructed of "light" materials. 

Bataan and Quezon I reported the highest percentage of households using electric
fans (46% and 42% respectively), with the lowest percentage b *ng reported at 
Iloilo 1 (17%). 

A strong positive correlation also exists between electric fan usage and the amount
of electricity consumed. Three-quarters of the ho'.!seholds using over 100 kWh
monthly reported using electric fans, but one-half of those in the 50-100 kWh month 
range. As electricity consumption continued to decline, so did the use of electric 
fans. 

b. Clothing-related Appliances. 

Of all households in the sample, 87% reported using some type of clothing-related
appliance, with the use of flat irons predominating. No household reported using
electric washers or dryers, and only three respondents reported an electric sewing
machine, but 32% of households with electric service had electric irons. The
ownership of manual sewing was by 19% ofmachines reported total households.
Use of manual sewing machines was reported slightly higher for main feeder and
poblacion (22%) than for remote electrified areas (16%). 
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TABLE D-4. SELECTED ELECTRIC APPLIANCES IN 
SURVEY HOUSEHOLDS
 

(By Percent of 
Sample Responding)
 

Appliance 
 Entire 
 Location 
 House Class 
Sample Main Remote 

Fan 39 

Poblacion 

46 

Feeder 

38 

Barangay 

33 

Heavy 

65 

Mixed 

39 

Light 

13 
Iron 32 43 26 25 37 36 22 
Refrigerator or freezer 35 41 41 23 71 29 5 

Stove or other
appliance cooking 

4 5 5 3 9 3 1 
Radio 18 16 17 21 13 19 22 
Television (color + b/w) 34 49 38 30 63 40 14 
Tools 9 4 15 6 16 5 5 



Of the poblacion households 43% reported use of electric irons, while about one­
quarter of electrified households along the main feeder and in remote areas 
reported electric irons. Ownership of electric irons was more common in the 
"heavy" and "mixed" material households than in the "light" material households. 

Households in Bataan had the largest percentage of households reporting the 
ownership of electric irons and the next highest was Lanao Norte. Households in 
Negros Oriental I reported the highest percentage of manual sewing machine 
ownership (42%) with the next highest percentage being reported in Lanao Norte 
(26%). 

c. Refrigeration Appliances. 

More than a third of respondents with electric service reported electric
refrigeration equipment in the household. These included electric mini­
refrigerators, full-size electric refrigerators, and electric freezers (4% of 
households). 

The percentage of households with refrigeration facilities was highest along main 
feeder and in the poblacion (41% in each). 

By cooperative service area, Lanao Norte reported the highest percentage of
households with refrigeration facilities (47%) and Cagayan I reported the lowest 
(18%). Therefore, a direct relationship appears to exist between cost of power and 
use of electric refrigeration. 

Almost three-quarters of the "heavy" material houses had some form of
refrigeration facilities, but only 5% of the "light" material houses had any. 

d. Cooking Equipment. 

Three-quarters of all respondents used wood, charcoal, sawdustor for household 
cooking, while one-fifth used kerosene or gas cooking equipment. Only 4% reported
using electric cooking appliances. Electrified households along the main feeder,
and in poblacion and remote areas were surprisingly similar in their use of cooking
equipment and fuels. A greater percentage of unelectrified households used wood,
charcoals, sawdust, etc. (88%), while only 8% used kerosene or gas stoves. It was 
noted that a greater percentage of served households than unserved households used 
kerosene or gas for cooking. 

About 9% of "heavy" material households used electric stoves, while only 3% of the 
"mixed" material and 1% of "light" material households did. 

Households in the Bataan area had the lowest percentage reporting use of wood 
stoves (38%) while reporting the highest usage of kerosene or gas stoves (52%).
Davao Norte respondents had the highest percentage of use of wood (charcoal,
sawdust, etc.) stoves (88%), and the lowest percentage of reported use of kerosene 
or gas stoves (7%). 

When the data was stratified by consumption of electricity, a high positive
correlation was observed between the amount of electricity consumed and the 
percentage use of electric stoves. a alsoMoreover, high negative correlation was
observed between kWh usage and the percentage of households using wood,
charcoal, or sawdust stoves. 
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e. Radio and Television. 

Of all the households surveyed, 84% had some form of electronic communicationitem found in the house. One-third of electrified households had black and white orcolor TV sets, and about one-fifth used electricity-powered radios.the households in the unserved Over 80% ofareas used battery operated radios, while 5%reported use of battery operated TVs. 

The ownership of TVs was very highly correlated with the type of material used forhouse construction. Sixty-three percent of the heavy material households served byelectricity owned either a color or black and white TV. By contrast, 40% of the"'mixed" material households with electricity owned TVs, as did only 14% of the"light" material households. 

Fifty-three percent of the households in Bataan owned TVs (black and white andcolor), while only 19% of households in Quezor I and only 22% in Negros Oriental Ihad TV sets. 

A very strong correlation existed between the monthly kWh usage and thepercentage of households reporting ownership TVs.of Of those householdsconsuming over 100 kWh per month, 88% reported ownership of TVs, while only 15%of those households in the 0-10 kWh monthly usage category had TVs. 
Electric-powered radios were in inverse ratio to TV for the three location and thethree classifications of housing qualities (see Table D-4). 

f. Tools and Equipment.
 

The large majority of all households surveyed possessed manual tools (70%).
percent of houses Ninewith electric service reported electric tools. Only 4% of therespondents in the poblaciones have electric tools, whilehave electric 15% and 6% respectivelytools and equipment along the main feeder line and in remotebarangays. In houses made of "heavy" materialsrespondents reported electric tools (16%) 
a greater percentage of

than in either of the other two houseclasses (5%). 

Only 3% of all respondents in Cagayan I reported having electric tools andequipment but 12% of all households in Bataan made such response.
Households consuming greater amounts of electricity were generally more likely to 
possess electric tools and equipment than were lower consumption households. 

g. Water Pumps.
 

Seven percent of electrified households owned 
 personal electric pumps. Theseserved 12% of the households in the poblaciones, 8% of those along the main feeder,and 2% of electrified houses in the remote areas.the poblaciones and 13% 
In addition, 21% of households inof households along the main feeder used water suppliedfrom an electrified community water system. Only 3% of remote electrifiedhouseholds had access to such a system. 
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h. 	 Water Heating. 

Seventy percent of all households in the sample reported using charcoal, wood, or 
other fuels to heat water for household washing of any kind. Only 1% of electrified 
households reported using electricity for heating water. Four-fifths of those few 
households that did report using electricity for heating water fell within the 15 to 
50 kWh per mcnth power usage classification. 

.	 Agricultural Use of Electricity. 

Only 3% of electrified households reported using electricity supplied by the 
cooperative for some agricultural purpose other than irrigation. The use of 
electricity for non-irrigation, agricultural purposes shows no tendencies or pattern 
when the responses are stratified by various criteria. 

j. 	 Planned Appliance Purchases. 

Question 88 in the residential portion of the Electrification Impact Survey looked to 
the future: "Do you or any member of your household plan to buy electric 
appliances or equipment during the next year?" 

This could be answered "yes" or "no") or "do not know". A second portion of the 
question asked, "Please tell me what type of electric appliances or equipment you
plan to buy n, ,.,"if the respondent had already answered "yes" to the initial 
question. Then a third part of Question 88 asked, "What has kept you from buying
this piece of equipment in the past?" 
Findings for this multiple-part question can have importance in the interpretation 
of electrification impact: 

(1) 	On the households served; 

(2) 	 On merchants whose economic well-being depends on sales; 

(3) 	 On the viability of the power supplier which has built a distribution 
system to fit projected use of electricity, and 

(4) 	 On agencies which supply the funding for rural electrification as one of 
many development programs. 

Forty-three percent of the respondents in the study told the interviewers they 
planned to buy electric appliances or equipment during the next year. Whether the 
household was situated in the poblacion, along the main feeder line, or in a remote 
barangay seemed to make little difference. The percentages were 40% for 
poblacion, 44% for main feeder, and 48% for remote barangay which had electric 
service. The surprise came in finding that 34% of the 105 households in 
unelectrifiH-l barangays answered "yes", that they intended to make purchases in 
the next year. The explanation of such response may be the expectation that the 
cooperative will be building lines to that location within the next year, but inquiry 
at the cooperative headquarters showed that some were not scheduled for service 
within that time frame. 
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activity. For the particular locations selected for the Electrification Impact
Survey, fish pond production was reported as an infrequent household activity. Only3% of all households surveyed engaged in such activity. However, for electrified 
"heavy" material houses the wasreported level was 8%. The same percentage

reported from the survey of all sample households in Lanao Norte.
 

g. Home Business and Handicraft Activity. 

Question 59 asked whether anyone in the sample households engaged in a business or
performed a service for income based in the home. Five percent of respndents
reported there was such hcme-based enterprise that contributed more than 50% of
the household's cash income. Another 5% reported such activity that contributed
25 to 50% of monthly cash income. Yet another 10% of respondents reported that
10% to 25% of household income came from such activity. Electrified houses 
reported slightly higher home business income levels than unserved houses. In
Negros Oriental I, slightil more than half the households in the survey reported 
some income from household-based business or services. 

Question 60 inquired about handicraft items, food, or other products made or 
prepared in the household and sold. Two percent of all households reported that
such sales made up more than 50% of the household's cash income. Thirteen 
percent reported such activity contributed more than 10% of cash income. Again,
respondents in the Negros Oriental I service area reported the highest percentage
of such activity with 32% of households reporting some income of this type. 
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Examining the replies of residents in each of the seven cooperative service areaproduced the following spread of "yes" responses: 

Cagayan I 60%Quezon I 49% 
Negros Oriental I 48%Davao Norte 46% 
Iloilo I 43%Lanao Norte 38% 
Bataan 19%. 

This wide variation in response may be related to a combination of factors including
the cost of electricity and years of service. 

Looking at plans to purchase appliances by economic level of the households, it isinstructive to find that 46% of respondents in "heavy" material houses said "yes",while only 38% of those in "light" material houses reported plans for purchases.
Forty-nine percent of those in "mixed" material houses said they had plans forpurchases. Appearing to be in opposition to this indication, the tabulation by kWh usage showed those using the most electricity to be the lowest in planning forpurchase of appliances (24%). This could signify, however, that households in this
classification already had purchased significant appliances and were using them ­thus accounting for their high kWh consumption. More than 40% of the minimum 
bill consumers said they had purchase plans. 

What purchases were households in the sample anticipating? Here is the listing: 

37% named TV as the next purchase
18% named refrigerator
 
13% named stereo/phonograph

13% named electric fan
 
6%. named electric iron

4% named electric stove or range

3% named cassette tape recorder
 
2% named electric incubator lights

2% named radio.
 

As may be noted, about one-half of the anticipated purchases involveradio/TV/stereo equipment, while 30% involve appliance (i.e., refrigerators, irons,stoves, light'.' directly applicable for productive end-uses. 

The primary reasor given why the particular appliance was not purchased in the
past by electrified households c.-i be summarized as follows: 

High cost of equipment (or can't afford) 57% 
Lack of credit 26%Electric power reliability or cost 14% 
Availability of new equipment 3% 

Monetary constraint therefore appears the overwhelming reason for not purchasing
appliances. Poor service appears only a secondary constraint since it was cited 
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respectively. A similar finding was noted in response to the question about
electrified clinics and hospitals, with Lanao Norte as well as Negros Oriental I on
the high end and Iloilo I, Quezon I, and Cagayan I again at the low end. 

b. Source and Use of Water. 

Three questions concerning household water use were asked. Question 71 asked the 
source of water. Question 61 asked, "Do you drink water that has been boiled, in 
your household?" and then asked what percentage of such water was boiled with 
electric appliances of any type. 

Based on 388 replies, from unelectrified remote barangays as well as from 
electrified households in all three survey categories of location, it was found that: 

41% used water from a well with manual pump at the house 
17% used water from a community well or spring
10% used water from a community system with electric pumping
7% used water from river, lake, pond, ditch, or rainwater
 
6% used water from a well with electric pump at the house
 
5% used water from a community gravity system

4% used water from a variety of other sources.
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basically only by Cagayan I households as the primary factor for not purchasing
appliances. Availability of appliance.s appears an insignificant factor causing
households to delay desired appliance purchases. 

8. LABOR AND COST SAVINGS 

To ascertain the extent of productive use of electricity in households, two parallel 
questions were asked. Question 86 inquired: 

"Do you use any electrical equipment in your home that reduces normal 
housekeeping chores?" 

Of the entire sample, 71% gave a negative answer. Fourteen percent replied use of 
electric equipment having "great positive effect" in reducing normal household 
chores. An additional 9% indicated "moderate positive effect." It should be noted 
that the wording of the question eliminates electric lights. Only equipment such as 
electric irons, sewing machines, etc. would be considered. 

As should be expected, the highest percentage of positive responses were found in 
"heavy" constructed houses and the lowest in "light" houses. In examining use of 
electrical equipment that reduces normal housekeeping chores by the several 
categories of kWh usage, it was found that neither the minimum bill consumers nor 
the heavy users (over 100 kWh per month) appeared to benefit as much as those in 
the middle--using from 15 to 50 kWh per month. 

In the service areas of Iloilo I and Cagayan I respondents perceived the greatest 
reduction in households chores -- 34% and 33% respectively replying great or
moderate positive effect. Bataan was lowest with 9%. 

Question 87 asked: 

"Do you use any electrical equipment in your home for business purposes or to 
produce products for sale?" 

Only 11% gave a positive response to this inquiry, and these were evenly distributed 
among households in the poblacion, along the main feeder line, and in the remote 
barangay. As in the previous question, the heaviest positive response was obtained 
from respondents in "heavy" construction houses. Heavy positive response also 
came from those with high kWh consumption (over 100 kWh per month). 

In the service area of Negros Oriental 1, 18% of respondents perceived a "great
amount" or "some" money saved or generated from use of electric equipment in the 
home for busines purposes or to produce products for sale. 

A question related to Nos. 86 and 87 inquired: 

"Outside the convenience that it gives your family, does the availability of electric 
lighting save your household money?" 

Responses to the interviewers could be: 
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illness occurred along the main feeder iine where 40% of respondents reported more 
sickness and 15% reported less. 

Both poblacion and remote served areas fell between these bounds. However, thehousehold head in unelectrified remote barangays reported the lowest decrease in 
sickness out of all house samples (8%). 

When stratified by house type, the responses gave the expected results. Generally,the lighter the materials used in construction of the house, the greater was theincrease of illnesses by household head since 1978. Moreover, the "heavy" materialhouseholds that are served by electricity had 43% of the respondents report a risein illness thus representing the smallest percentage increase of all servedhouseholds (only 15% reported decreases). What is more, the "heavy" materialhouseholds that are not served by electricity had 52% of its respondents report arise in sickness and only 4% reporting a decrease. Surprisingly, persons interviewedin unelectrified "light" material houses reported less increase in illnesses (43%) thantheir served counterparts (59%), and less decreases (6% compared to 12% for served
households). 

Of the seven cooperative service areas, Lanao Norte reported the largest increasein respondent illnesses (65%) as well as the lowest decrease (2%). By contrast, only37% of the respondents in Bataan indicated illness increases, while 14% reported adecrease. The largest number of decreases occurred in Davao Norte and Iloilo I
where 22% and 23% indicated less sickness. 
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-- 

..,no 

:..a minimal amount of money
 
...a moderate amount
 
... a significant amount.
 

Only 11% said they had no savings. Twenty-one percent reported significant
savings, and another 39% had moderate savings. 

Significant savings were claimed by 31% of households along feeder lines, and thatwas double the percentage in the poblacion or in a remote barangay. Savings werereported in an almost equal number of "heavy", "mixed", and "light" constructionhouses, but significant savings were specified by 26% of respondents in "heavy"houses against 17% in "mixed" and 19% in "light" houses. Households which believethey saved the most money by having electric lighting were users in the middlebracket of energy users from 15 to 50 kWh per month. 

By cooperative service area, the responses showed a wide spread with households inCagayan I and Negros Oriental I reporting a perception of greatest savings andthose in Bataan the least. The tabulation follows:
 

TABLE D-5. PERCEPTION OF SAVINGS FROM HOUSEHOLD 
 ELECTRIFICATION 

(By Residents in Surveyed Service Areas) 

Cooperative No Savings Minimal Moderate Significant
Service Area Saving Saving Saving 
Bataan 23% 42% 19% 16%Cagayan 1 0% 32% 50% 18%Davao Norte 7% 20% 30% 43%Iloilo I 14% 32% 34% 20%Lanao Norte 19% 21% 44% 16%Negros Oriental I 0% 33% 47% 20%Quezon 1 16% 16% 42% 9% 
These households were then asked what they "normally do with any money...savedby using electricity". It was found that the great majority used such savings forgeneral family needs and essentials including foodstuffs. Only a small amount wasspent for ele:tric appliances and hardly any on recreation. Here is the tabulation: 

General family needs and essentials 39%Foodstuffs 33%Savings or emergencies 6%
Education 6%Clothing 5%Business investment 5%Home improvements 3%
Electric appliances 3%
Recreation or decorations 1% 

9. MONTHLY KILOWATT-HOUR USAGE 

Annual kilowatt-hour billings for the years 1978, 1979, and 1980 were obtained for
respondents interviewed from the offices of the seven cooperatives. Unfortunately, 
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Category 


Entire sample 

Location
 
Poblacion 


Feeder 


Remote 


House Class
 
Heavy 


Mixed 

Light 


Cooperative 
Bataan 


Cagayan 1 


Davao Norte 


Iloilo 1 


Lanao Norte 


Negro Oriental I 


Quezon I 


TABLE D-6. 


No. in Sample 


289 


100 


104 


85 


97 


98 


94 


45 


45 


27 


44 


43 


40 


45 


1980 


0-10 


15 


13 


12 


20 


4 


9 


32 


2 


18 


7 


32 


12 


7 


22 


HOUSEHOLD AVERAGE KWH PER
USE MONTH
 

(By Percent of Sample Responding)
 

10.1 - 15 15.1 - 50 50.1 - 100 Over 100
 

20 36 
 16 13
 

16 38 
 16 17
 
21 36 
 20 11
 
23 35 
 12 9
 

11 34 24 
 27
 
21 40 19 
 10
 
28 35 5 
 0
 

7 44 16 
 31
 
42 29 
 9 2
 
15 48 
 30 0 
14 30 
 18 7
 

23 35 23 
 7
 
28 33 12 
 20
 
11 40 11 
 16
 



data on only 289 of the 315 residential consumers interviewed were obtained for1980 kWh consumption, and only 179 usage. data fromfor 1978 Missing 1978 was 
most pronounced for households in Bataan and Davao Norte, caused by a shortage oftime available to the survey coordinators at those cooperatives. Table D-6 shows
the number of responses (only 27 from Davao Norte) as well as the percentages
computed for the several comparisons. 

The electrical usage data, gathered from billing records in the of theoffices
cooperatives, indicates a strong positive correlation between the level of thematerials used in house construction and the amount of electricity consumed permonth. In almost one-third the "light" materialof houses consumption was lessthan 10 kWh per month in 1980 while none of the respondents in "light" materialhouses were listed as consuming over 100 kWh a month. By contrast, just over one­
quarter of the families in "heavy" material houses consumed over 100 kWh monthly,but only 4% reported consuning less than 10 kWh a month. The 15 to 50 kWh range
predominated in all three types of house construction surveyed. 

One-third of all households consumed between 15 to 50 kWh of electricity permonth in 1980, while one-fifth consumed between 10 and 15 kWh. Twenty percentof the households in remote areas consumed less than 10 kWh per month while 17%of the households in the poblacion consumed more than 100 kWh monthly. 

Bataan households showed higher percentages of heavy consumption than any other
cooperative area, with almost one-third of households consuming over 100 kWh permonth in 1980. Only 2% of Bataan households in the survey consumed less than 10
kWh per month. Iloilo I households showed almost one-third of the householdsconsuming less than 10 kWh per month. Again, the 15-50 kWh monthly usage range
dominated the cooperative areas, except for Iloilo I and Cagayan I where 42% of
the billing records indicated that they consumed between 10 to 15 kWh per month. 

Instead of the full 45 responses for kWh usage from each cooperative service area,the survey data for 1978 includes only the following: Bataan 4, Cagayan I 24,
Davao Norte 7, Iloilo 1 33, Lanao Norte 41, Negros Oriental I 25, and Quezon I45. This gap in data impairs to some extent the analysis of energy consumption
changes on a cooperative comparable basis. 

Recognizing the statistical limitation of such data for Bataan and Davao Norte, the
following is the pattern of increases and decreases in consumption of electricity
from 1978 to 1980 for the remaining service area: 

Cooperative %Showing Increase % Showing Decrease 

Cagayan I 46 54
Iloilo I 73 27Lanao Norte 78 22 
Negros Oriental I 52 48 
Quezon I 
 87 13. 

As indicated in the tabulation above, Cagayan I is the only system reporting a netdecrease in respondent kWh use. It was the only system of the seven sampled which 
was generating power from oil-burning diesel engines during the period surveyedand consequently had the highest retail rate. In the fall of 1981, Cagayan I was 
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TABLE D-7. 


Category 

Entire Sample 


Location 


Poblacion 

Feeder 

Remote 


House Class 


Heavy 

Mixed 

Light 


kWh Usage 

0-10 

10. 1-15 

15.1-50 

50.1 - 100 

More than 100 


CHANGES IN HOUSEHOLD KWH CONSUMPTION, (1978-80)
 

(By Percent of Sample Responding) 

No. in Decrease Increase No Change 

Sample.
 

179 27 73 
 1
 

179
 

75 35 
 64 1
 
66 29 
 71 0 
38 10 
 90 0
 

179
 

65 26 
 72 2
 
63 32 68 0
 
51 23 77 
 0 

179
 

19 39 61 0
 
32 44 
 56 0 
70 24 
 74 2
 
35 20 80 
 0

19 10 90 0
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connected to the Luzon grid and is expected to have much lower rates for itsconsumers. It will be interesting to look at the kilowatt-hour consumption figuresin 1982 or 1983 for another compariscn of increases and decreases. Negros Oriental 

I, which shows only a few more increases than decreases, also has had a very high
retail rate because it is not tied into either the Luzon or the Mindanao grid. 

The few responses from Bataan and Davao Norte showed increases in use of
electricity. A positive correlation therefore appears to exist between retail rates
and kilowatt-hour use increases. 

Table D-7 records the percentage of changes in kWh consumptio by location, houseconstruction rating, cooperative service area, and usage level. Overall, of the 179 responses obtained, 27% indicated decreasesuse and 73% indicated use increases.The percentage of use increases was ingreater houses of "light" material
construction than in "mixed" or "heavy" material construction. This suggests thathouseholds at the low end of the economic scale are increasing their use ofelectricity faster than those at the upper levels. 

10. SERVICE PERCEPTIONS 

a. Outages. 

Good electric service has to be reliable. "Outages" (or "brownouts", to use thePhilippine term' only produce an irritating and negative psychological effect on 
customers, but ab.j cause damage measurable in pesos. Freezers and refrigeratorswithout power over a period of time result in food spoilage. Power tools and
electrical equipment are useless during outages and run up labor costsproduction losses. Banks and offices depending upon computers 

and 
can lose data

processing programs underway. Enterprises can be seriously handicapped by powerfailure. For residential consumers there can also be peso losses, but where electric
service is new and kilowatt-hour consumption is still low, the interruptions may be 
considered more of a nuisance than a serious economic loss. 

By industry standards in fully developed countries, the record of "brownouts" in thePhilippines would be considered unacceptable. Service interruptions are rot onlyrelatively high for the rural electric cooperatives but for Manila (served by
MERALCO), and in other urban systems as well. 

Some interruptions can 
may 

be directly traced back to the local distribution system andresult from natural causes such as typhoons or from poor line maintenance.
Much of these, though, originate in the power grid of the National PowerCorporation. Consumers are generally unaware of this distinction, and unless thecooperative informs its members, they are likely to blame all brownouts on their 
local cooperative. 

To ascertain the level of outages at the cooperatives, interviewersstudy asked
residential consumers: 

"Think back over the past 2 months and add up the number of days your electricity
has gone off or the service was not available for a period of more than one hour.How many days in the past 2 months has this happened?" The questionnaire
provided coding for six different answers. 
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Of the 314 households interviewed, 34- did not know or could give no specific 
answer. The remaining 283 in the sample responded as follows: 

16 never
 
94 one day
 
83 between I and 2 days
 
43 between 3 to 5 days
 
47 more than 5 days.
 

In general, the remote barangays appeared to have fewer outages than the
poblacion and feeder-line households experienced. 

The pattern of outage reports by sampled consumers in the seven cooperative areas 
showed wide variations. Interestingly, there were no outages lasting 5 days or more 
for either Iloilo I or Negros Oriental I . Both are on islands not usually subject to
typhoon damage. As indicated in the table below, higher levels of cutages
furthermore appear to exist at the two cooperatives (Bataan and Quezon I) served 
by NPC on the Luzon grid, ar area susceptable to typhoon damage. Interestingly,
Cagayan I also located in Luzon grid, but not receiving NPC grid power at the time 
of the survey had a lower level of outages. Davao Norte and Lanao Norte are 
located in Mindanao, and are served by the NPC Mindanao grid in an area of low 
typh oon incidence. They also had low levels of outages reported. 

TABLE D-8. RESPONDENTS REPORTING 3 OR MORE DAYS OF OUTAGES
 
(Q HOUR OR MORE) over PAST 2 MONTHS
 

Bataan 78%
 
Quezon I 
 52% 
Cagayan 1 33%

Lanao Norte 
 21%
 
Iloilo I 
 14%
 
Davao Norte 7%
 
Negros Oriental I 3%.
 

b. Respondents' Cooperative Service Ratings. 

A consumer's estimate of good service rests on many other factors besides 
outages. The survey questionnaires, however, did not incorporate such salient 
factors as voltage fluctuation, courtesy of employees, accuracy in billing and 
collections, and the quality and quantity of the cooperatives' membership and public
relations programs. In view of the recognized relatively high level of outages on 
the lines of the electric cooperatives compared to U.S.A. standards, Question 99,
"Does the NEA electric cooperative give you good service?" was added to the
interview to ascertain the overall perception of service performance from the rural 
Filipino electric consumer perspective. 

This interview question called for a "yes" or "no" reply. Surprisingly, the overall 
response to the question showed a 95% favorable declaration by the members in the 
survey sample. The 14 "no" replies were evenly distributed among poblacion, main 
feeder line, and remote barangay. There was also no significant difference in 
distribution of "no" responses by type of house, or by amount of kilowatt-hour of 
electricity used. 
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Responses categorized by each of the seven cooperatives, however, showedmarked difference aof opinion about quality of service. The sampling in the servicearea of Lanao Norte was 100% favorable, while only 76% answered favorably inQuezon I. Second lowest was Bataan, with an 81% favorable rating. It is possiblethat the large proportion of unfavorable responses in Quezon I could have beeninfluenced by the timing of the interviews, which were made during three daysimmediately following "Anding", Luzon Island's worst typhoon in two years, which 
cut off power Inmany areas. 

In retrospect, the usefulness of this question was limited in view that a comparativeand parallel survey of non-cooperative consumers such as those served byMERALCO was not undertaken. Such a survey undoubtedly would shed greater lighton this question, but was not possible with the limited time and funding provided for 
the study. 

11. MEMBERSHIP PARTICIPATION 

a. Cooperative Meeting Attendance. 

An underlying factor which may affect consumers' attitudes about their electricservice is ownership, which carries with it ihe opportunity to speak out and to votefor Board Directors at an annual meeting. This is an essential element in anycooperative enterprise. Question 90 asked: 

"Do you (head of household) ever go to any of your electric cooperative meetings,like meetings of the board of directors, general membership meetings,
District/Municipal Electrification Committee meetings (DEC/MEC) or communityinformation meetings?" Replies were recorded by the interviewer as "no" or by
frequency of atendaice. 

Overall, the survey revealed that 60% of the membership sample attended one ormore meetings of the cooperative during the year. One caveat must accompanythis figure. It was learned during the survey that two of the cooperatives held noannual membership meeting in 1980-1981. These were Bataan and Quezon I.Respondents from both of these cooperatives reported significantly lower levels of
meeting attendance. 

Most members attended one meeting a year. Those who live in "heavy" materialhouses reported a slightly better attendance than those in "mixed" material housing,and those in "mixed" material houses attend slightly better than those in "light"material houses. The same economic stratification is shown in measuringattendance by levels of kWh usage. Generally speaking, it appears that thosehouseholders using more electricity attend more meetings. 

Meeting attendance by cooperative differentiation is revealing and important.Ninety-three percent of the consumer sample in Negros Oriental I attend at leastone meeting a year. For other cooperatives, the percentages were: 

Lanao Norte 88% 
Cagayan 1 75%Davao Norte 74% 
Iloilo I 45% 
Quezon 1 30% 
Bataan 
 27%. 
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Records at the offices of the cooperatives and the National Electrification 
Administration, along with conversations with officials at both levels indicated a 
relationship between meeting attendance and the level and quality of the 
cooperative's activities through its membership programs department. Attitudes 
expressed by the members of the Board of Directors and by the General Manager 
also were an input factor to consider. 

Negros Oriental I requires each new consumer-member to participate in an 
orientation training session before connection to the electric lines for service. In 
conversations, the General Manager and all members of the Board (except two who 
could not be reached in the limited time available) volunteered strong feelings in 
support of control of the cooperative by its member-consumers as owners. 

Question 91 and 92 asked about meeting attendance by other people in the 
interviewed household and about meeting attendance by neighbors. They were 
intended as a measure of validation for Question 90, and did indeed support in a 
general way the findings on meeting attendance by the head of the household. 

b. Ownership Recognition. 

The final question asked of electrified residential consumers concerned their 
perceptions of ownership of their electric cooperative, in order to ascertain to what 
degree the member-owned cooperative approach is understood. Question 100 asked: 

"To the best of your knowledge, is the electric cooperative which serves this 
house... 

... owned by the Government? 

... owned by NEA? 

... owned by the Cooperative's Board u. L'irectors? 

... owned by the Cooperative's General Manager? 

... owned jointly by the consumer-members? 

...Do not know." 

Of the 314 replies, 68% recognized that they themselves were joint owners. Others 
replied as follows: 

Owned by NEA 13% 
Owned by Government 7% 
Owned by Board of Directors 4% 
Owned by General Manager 1% 
Do not know 7%. 

The breakdown of responses by cooperative is enlightening. Every respondent but 
one in the service area of Negros Oriental I identified the cooperative as jointly
owned by its consumer-members. The response in Cagayan I indicated recognition 
of consumer ownership by 96%. Davao Norte and Bataan showed close to two­
thirds of interviewed consumers identifying ownership in the hands of the 
consumer-members. Quezon I had 15% replying "do ncet know". Less than half of 
respondents in Iloilo I and Lanao Norte recognized their joint consumer ownership. 
In the latter province, 55% thought the electric system was owned by NEA or the 
Government. In Iloilo 1, 18% believed the board of directors was the owner. 
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TABLE D-9. MEMBER RECOGNITION OF COOPERATIVE OWNERSHIP
 

(By Percent of Sample Responding)
 

Cooperative No. in_pmle Owned by 
Government 

Owned by 
NEA 

Bataan 

Cagayan 1 

Davao Norte 

Iloilo 1 

Lanao Norte 

Negros Oriental 

Quezon 1 

I 

45 

45 

45 

45 

44 

45 

45 

2 

0 

20 

4 

25 

2 

0 

31 

2 

4 

7 

30 

0 

20 

Owned by Cooperative's 

Board of Directors 


2 


0 


0 

18 


0 


0 

7 

Owned by Cooperative's 
General Manager 

0 

2 

2 

2 

0 


0 

0 

Owned Jointly by
 
Con~umer-fenbers
 

64
 

96
 

67 

47
 

45
 

98 

58
 



12. IMPACT PERCEPTIONS OF ELECTRIC SERVICE 

a. Safety and Security and Electric Lights. 

To evaluate the impact of the electrification program, the survey questionnaire
went beyond considerations of objective measurement such as how much energy was 
used and how it was used. It was also deemed necessary to ascertain the subjective
perceptions of respondents to the electric service provided them - what people
think about it and how they feel about its value. Two questions sought opinions
about the importance of electric lighting for personal safety and security. The first 
asked about indoor house lighting. The second asked about outdoor/public lighting. 

Question 66 asked: "How important is inside house lighting to your personal safety
and security: essential? important, but not necessary? or not necessary?" There 
were 406 responses to the question. All but two of those who did not respond lived 
in unserved remote barangays and had no experience with electric lighting. 

Overall, 90% said household lighting was essential or necessary for personal safety
and security. Only one respondent said it was not important. He lived in a "heavy"
material house along the main feeder line in Iloilo Province. Responses were 
almost identical for households in the poblacion and along the main feeder, with 
slightly less positive response made by households located in remote electrified 
barangays.
 

Responses were almost identical also from all three grades of houses surveyed, with 
"important, but not necessary" responses reported by less than 10% of those in any 
grade. It is interesting to note that households reporting the highest monthly usage
of electricity yielded the strongest perception of house lighting being essentialas 
and necessary for safety and security. Comparing the seven cooperative service 
areas, Cagayan I had the highest percentage of respondents perceiving house 
lighting to be essential or necessary (100%), while Iloilo I had the lowest level of 
such perception (71%). 

Perhaps the former response may be somewhat related to the more recent
introduction of electrification in the areas surveyed and therefore a higher
appreciation of the added security provided by electric lighting. 

Question 67 asked: "1ow important is outdoor/public electric lighting to your
family's safety and security: essential? necessary? important, but not necessary? 
or not necessary?" There were 394 responses to the question, fewer than for 
Question 66. Again, some residents in unelectrified remote barangays did not 
answer this question, presumedly due to lack of experience with electric lighting.
As in the previous question, there was a high response (88%) that outdoor/public
lighting was either essential or necessary. Less than 4% said it was not necessary,
and more than half of these were in unserved barangays. 

Households in the poblaciones responded 93% in judging that outdoor/public lighting 
was essential or necessary for the family's safety and security. Those along main 
feeder or in remote electrified barangays registered 90%. 

Respondents in "heavy" and "mixed" material houses gave 92% support for this 
view, while those in "light" material houses registered 87%. Ninety-two percent of 
those in "heavy" material houses in unserved remote barangays also answered 
"essential" or "necessary". Again, those respondents consuming the highest amounts 
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TABLE 0-10. HOUSEHOLD PERCEPTION OF SECURITY FROM INDOOR LIGHTING 

(By Percent of Sample Responding) 

ateo._ 
N -.in Sample Not Necessary Important Necessary Essential 

Cagayan I 

Davao Norte 

Iloilo I 

Lanao Norte 

Negros Oriental I 

Quezon 1 Qu z n I58 

60 
60 

56 

59 

53 

60 

0 
0 

0 

2 

0 

0 

0 
0 

1 
0 

20 

27 

13 

3 

3 

7 

12 
15 

39 

49 

17 

17 

30 

43 

87 
85 

41 

22 

70 

7 

67 

50 



TABLE D-11. 
 HOUSEHOLD PERCEPTION OF SECURITY FROM OUTDOOR/PUBLIC LIGHTING
 

Category 


Entire Sample 


Cooperative
 

Bataan 


Cagayan I 


Davao Norte 


Iljilo I 

Lanao Norte 

Negros Oriental I 

Quezon I 

No. in 


Sample
 

394 


59 


60 


56 


51 

52 


60 


56 


(Percent of Sample 


Not Necessary 


4 


0 


0 


4 


18 

6 


2 


0 


Responding) 

Important Necessary Essential 

8 31 57 

2 27 71 

2 20 78 

14 55 27 

12 39 31 

15 15 64 

0 22 77 

14 43 43. 



of electricity were the ones who most strongly believed outdoor/public lighting
essential or necessary for safety and security. 

Regional differences were marked, with Cagayan I showing 100% and Bataan 98%,and Iloilo I low at 71%. Whether this says something about the effectiveness of
security measures in the different areas, or whether it reflects the extent and 
quality of street lighting provided cannot be determined in the present study. 

b. Family and Community Well-being. 

A more general finding of impact perception among household respondents comesfrom Questions 94 and 95. Question 94 asked: "How has the availability of NEA 
cooperative electric service affected the economic and social well-being of yourfamily? Would you say it has: a negative effect? no effect? a slight positive
effect? a great positive effect?" 

Of the total 308 households with electric service which responded to the question,
58% said electric service had a great positive effect on the family's econnmic and 
social well-being. Another 35% said it had a slight positive effect. 

It was in the poblacion that the highest perception percentage of great positive
effect was registered ­ 65%; with remote barangay and main feeder residents each 
at 55%. 

By type of housing, 63% of those in "heavy" material hot.ses replied "great positiveeffect", compared with 60% in "light" material houses and 51% in "mixed" material 
houses. Considering perceptions by how much electricity households used, it wasinteresting to note that more minimum bill than highconsumers users considered 
electricity to have great positive effect on the family's economic and social well­being. Of those using not more than 10 kWh of energy per month, 64% replied
"great positive effect", while 53% of those using more than 100 kWh reported"great positive effect". 

There was a sizable spread among the cooperative service areas in the percentageof respondents who thought their families received great positive effect - 80% in 
Cagayan I and only 40% in Quezon I. 

A related question in the survey asked: "How necessary would you say the
availability of electric service is to the economic and social well-being of your
community? Would you say it is: essential? necessary? important? or not
necessary?" This was answered by all but five of the residential consumers in the 
survey, and by 44 residents in barangays not yet electrified. Of the whole sample,
57% answered "essential", 19% "necessary", and 23% "important". Only three of 
the persons interviewed thought electric service was not necessary. 

Sixty-one percent of respondents in the poblaciones and in the unserved remote
barangays of the samnled cooperatives said "essential". In the electrified remote
barangays the finding was 57% and along the main feeder iines it was 5!%. 

Comparing the responses by persons in the three types of houses surveyed, there was no significant difference. However, looking at the responses from the various 
cooperative service a. zas, there was again large variance. Eighty-nine percent ofthe respondents in Cagayan I said availability of electric service essential towas
the community. Bataan came up with 86%. At the other end of the scale, Iloilo I 
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showed only 36% for "essential", and Quezon I registered 25%. Such large
variation concerning impact perceptions among the various cooperative areas is 
quite striking and should be of concern for future study investigation. 
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TABLE D-12. 


Category 
 No. in Sample 


Entire sample 
 324 


Location (308)*
 
Poblacion 
 103 


Feeder 
 101 

Remote 
 104 


C3 

House Class (324)**
 
Heavy 
 110 

Mixed 
 108 


Light 
 106 


Cooperative (324)**
 
Bataan 
 50 

Cagayan I 
 45 

Davao Norte 
 46 

Iloilo I 
 44 


Lanao Norte 
 43 

Negros Oriental 
I 54 


Quezon I 
 42 


* Excludes 16 unserved.
 

* includes 16 unserved responses.
 

HOUSEHOLD PERCEPTION OF ELECTRICITY IMPACT
 
ON FAMILY ECONOMIC AND SOCIAL WELL-BEING
 

(By Percent of Sample Responding)
 

Negative No Effect Slight Positive 
Effect Effect 

3 4 35 

2 
 1 
 32 

2 
 1 
 43 

2 
 10 
 34 


2 
 1 
 34 

1 
 9 
 41 

6 
 2 
 32 


0 
 8 
 42 

0 
 0 
 20 

6 
 9 
 26 

0 
 0 
 43 

5 
 0 
 35 

4 
 0 
 39 

5 
 12 
 43 


Great Positive
 

Effect
 

58
 

65
 

54
 

55
 

64
 

49
 

60
 

50
 

80
 

59
 

57
 

60
 

57
 

40
 



TABLE D-13. 
 HOUSEHOLD PERCEPTION OF ELECTRICITY IMPACT
 

ON CrMMUNITY ECONOMIC AND SOCIAL WELL-BEING
 

(By Percent of Sample Responding)
 

Category No. in Not 

Sample Necessary
 

Entire sample 355 1 


Location (355)
 
Poblacion 103 
 1 


Feeder 104 1 


Remote 104 0 


Unserved 44 2 


House Class (355)*
 

Heavy 114 1 


Mixed 124 1 
Light 117 1 

Cooperative (355)* 
Bataan 57 2 

Cagayan I 45 0 

Davao Norte 55 2 

Iloilo 1 44 0 
Lanao Norte 48 0 

Negros Oriental I 58 0 
Quezon I 48 2 

* Served and unserved combined. 

Important 


23 


21 


26 


21 


27 


18 


24 

27 

2 


2 


44 


30 

29 


14 

46 


Necessary Essential 

19 57 

17 

22 

22 

9 

61 

51 

57 

61 

18 

19 

19 

62 

56 

53 

10 

9 

15 

34 

17 

22 

27 

86 

89 

40 

36 

54 

64 

25 

41
 



APPENDIX E 

ENTERPRISE SURVEY DATA AND INTERPRETATION 

Introduction 

In 1980 there were 10,903 commercial, industrial, public facilities, and irrigation 
consumers in the service areas of the seven electric cooperatives where the Impact
Survey was made. During 1980 these enterprise consumers accounted for only 11% of all 
consumers served by the seven cooperatives. However, the enterprises used 60% of the 
power sold by the cooperatives. As a comparison, in 1980 residential consumers averaged
approximately 34 kWh per month while these enterprise consumers used approximately
553 kWh per month. So, while households make up the great preponderance of the 
cooperative's consumers, the great majority of energy sales goes to agriculture, private
small business, and public and community services. 

For the study, 350 questionnaires were targeted for enterprise interviews (50 interviews 
per cooperative area). This sampling accounts for approximately 3% of all enterprises
receiving electric service from the seven cooperatives. Two-thirds of the enterprises
interviewed were located in rural portions of the service areas; one-third were located in
the poblacion (town center). Thirty percent of the enterprises inte:viewed were 
agricultural in nature. Another 30% were small private commercial or industrial
businesses. The remaining 40% of the interviews came from the public or community 
service consumers. A listing of the specific type of enterprises interviewed is found in 
the "Introduction" section of this report. 

Viability of the cooperative and economic growth of these enterprises and resultingbenefits to the community depend very substantially on how much electricity these 
enterprises use and how they use it. An important objective of the Impact Survey was, 
therefore, to ascertain: 

(1) The amount of power consumed by various kinds of enterprise 

(2) What they do with the power, 

(3) How important they think electric service is in their operations; and 

(4) What the future 'holds for establishment of new enterpriseb, 
growth potential, and service area employment gains that can 

their viability and 
be expected in the 

consumer enterprise sector. 



TABLE 
 E-1. 
 ELECTRIC ENERGY USE AND APPLICATIONS IN SELECTED ENTERPRISES SURVEYED
 
(Percent of Respondents in Survey Reporting)
 

I-
Ente prise Class -I" Iedi arkthl k s rejid[nco
U I g n Ind.| i j Electi­ncrhtjii 
1 

10Luf tu~e A pp~l.~
.
Irl CO j Electrn-l Electric

kWh Use Elec tri c Electric
tqe n .O.et,.I | ElectricA vai l a b i l i t y *o r r e " 'e Electric 

3, 0An/-Lt lfr pr it or- uEqp e t Repa ir i c e Uie F jbr fstn Oi ffic e T Use M chine Use
or: ftorJU ,bI i ! 11iLqai AC E T,p• Itp i rynfli Us1L II KUI>se , 
 'I, 

oa
t r l 
 / K tbi l/i/r10
If .riIi 


A I 1 j 
.' : ' iiI 

'Ijj r 

/ 
I 


A i Ed' i- 981~i 
 1 



Energy Use 

As regards energy use and applications, the following points were ascertained from the 
information gathered in the survey questionnaires: 

Enterprise usage of electricity on the whole i'creased during 1978 to 1979 and 
again from 1979 to 1980. 

During the period 1978 to 1980 approximately two-thirds of the enterprises
interviewed reported absolute increases in kWh purchases, while one-third indicated 
decreases in their energy purchases from the cooperatives. 

Median electric consumption per month in 1980 for the enterprises surveyed was 
164 kWh. Average electric consumption per month was 807 kWh. 

Schools (79 kWh), retail shops (99 kWh), and small manufacturing enterprises
(120 kWh) recorded the lowest median monthly usage levels in 1980 of the 12 
enterprise classes surveyed. Restauc'ants/lodging establishments (654 kWh), food or 
grain processing establishments (527 kWh), and other service establishments 
369 kWh) recorded the highest median monthly level of electric consumption during

1980. 

Relatively speaking, grain or food production enterprise and schools/colleges had 
more kWh usage reductions during the period 1979 to 1980 than the other 10 
enterprise classes surveyed. Clinics/hospitals and churches/mosques had the 
greatest proportion of kWh use increases during the period 1979 to 1980. 

In respect to use of electric lighting for income generation, the provision of such 
lighting seems most important to meat or fish production enterprises and to 
restaurants/lodging establishments. The provision of such lighting is least 
important to clinics/hospitals, to churches/mosques, and rural retail shops. 

The provision of electric lighting for security appears extremely important to all 
enterprises interviewed, except perhaps for grain or food production enterprises,
rural retail establishments, and churches/mosques. 

Higher levels of indoor lighting were used by clinics/hospitals, schools/colleges, and 
government buildings and offices. Lower levels of indoor lighting were experienced 
at grain or food production enterprises and retail shops. 

Higher levels in use of electric cooling appliances or equipment (electric fans or air 
conditioners) were experienced at government buildings and offices,
clinics/hospitals, and restaurants/lodging establishments. Extremely low electric 
usage levels of such electric cooling equipment were experienced at the small-scale 
meat or fish production establishments and grain or food production establishments 
surveyed. 

Only clinics/hospitals indicated high usage level of electric cooking equipment and
appliances. Nearly 60% of all clinics/hospitals surveyed reported use of some type
of electric cooking equipment. On the other hand approximately only 15% of the 
agriculture related establishments interviewed reported use of electric cooking 
equipment. 
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About 40% of all enterprises interviewed reported use of electric water pumps.Over 50% of meat or fish production enterprises, restaurants/lodgingestablishments, and schools/colleges had their own electric water pumps at theestablishments. Only 1.5% of personal service shops reported ownership of electric 
water pumps. 

Approximately 40% of the enterprises surveyed reported ownership of electricrefrigeration equipment. About of retail65% all shops and clinics/hospitalsreported ownership of electric refrigeration equipment. Only 11% of the grain andfood production enterprises interviewed reported use of electric refrigerationequipment, and only 17% of the other service enterprises interviewed reported the 
use of such equipment. 

About 40% of all enterprises interviewed reported
equipment (radio, TV, public address system, 

use of some type of electronic 
etc.). Usage of such equipment wasmost notable at restaurants/lodging establishments and government buildings andoffices. Very low levels of electronic equipment usage were found at grain or foodproduction establishments and manufacturing establishments. 

Exactly 20% of the establishments interviewed reported use of electric repair toolsor equipment. Over 30% of clinics/hospitals, manufacturing establishments, "other"public services, and government buildings and offices reported ownership of electricrepair tools and equipment. Less ofthan 5% the establishments at meat or fishproduction establishments, grain or food production establishments, andchurches/mosques reported ownership of electric repair tools and equipment. 
About 10% of the establishments interviewed reported ownership and use ofe'ectric drying machines or equipment. Over 30% of personal service shops andmnufacturing establishments interviewed reported ownership and use of suchequipment. No such equipment was found at government buildings and offices,
schools/colleges, and churches/mosques surveyed. 
About 20% of establishments surveyed reported use electricof fabricationmachines and equipment. The highest use factor was found at manufacturing units(over 60%) and at food and grain processing enterprises (over 40%). Less than 10%of the schools/colleges, grain or food production establishments, andrestaurants/lodging establishments reported use of electric fabrication machines or 
equipment. 

Approximately 20% of the enterprises interviewed reported use of electric officemachines or equipment. Approximately 50% of personal service shops use suchequipment, and about 40% of manufacturing, other service establishments, andclinics/hospitals used such equiprment. No use of such equipment was found at meator fish prodiction establishments, or at grain or food production establishments. 
In summary, electricity applications differ significantly among the enterprise classessurveyed. Exciuding electric lighting application (indoor, security, and incomegeneration) purposes, followingthe major electric applications typify the enterprises
surveyed: 

Electric water pump application is the predominant application of electricity for theagricultural enterprises interviewed. 
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For the manufacturing enterprises interviewed, the use of electricity to run fabrication 
machines seems most important. 

For the retail shops interviewed the use of electricity to run refrigeration equipment is 
very important. 

For the personal service shops surveyed, the use of electricity to run electronic 
equipment appears quite important. 

For restaurants/lodging establishments the use of electricity to run refrigeration is very
important. 

For government buildings and offices the auxiliary use of electricity to run electronic 
equipment appears important. 

For schools/colleges the use of electricity to run refrigeration seems useful. For 
clinics/hospitals the use of electricity to run refrigeration equipment appears extremely 
important. 

For churches/mosques the use of electricity for fans or air-conditioning and electronic 
equipment appears useful as it does for the other service enterprise (class) surveyed. 
The data suggests also that: 

Multiple application of electric energy is most commor, for restaurants/lodging
establishments, clinics/hospitals, and government buildings and offices. 

Higher electric energy consumption needs are derived from restaurants/lodging
establishments, food or grain processing establishments, and the other service 
enterprise class surveyed. 

The preponderance of kilowatt-hours used by the enterprises surveyed are applied
for work, or productive end use, particularly for pumping water, refrigerating
foodstuffs, fabricating products, and for lighting used for and associated with 
enterprise business activity. 
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TABLE E-2. ENTERPRISE FORMATION AND YEAR OF ELECTRIC SERVICE
 

ENTERPRISE CLASS 
 % Established After 1973 
 Year Lag (median) in. Year Lag (average) in.
 
Electrifyinq Establishment Electrifying Establishment
 

Agriculture ...
 

Food or grain processing 
 ___"__63 ..
 1

Meat or fish production 0 

3.4
 
71 
 1.8


Grain or food production 63 1 
 .9.2
 

Private Small 
Enterprises
 

Manufacturing 
 65 
 - 0 1.6
 
Retail (sari-sari) 
 64 ................................................
0 
 2.3
 ., 23
Personal services 
 .60 .0
Restaurant/lodging 0.
79 . 0 
 '0.8 "
 

Public or Coimmunity Services ....-


Governrent buildings & offices 41 0 . 0 
9 
0 .. :-. 0.9 " 

Schools/colleges 
 10 . . .
 10.8
Clinics/hospitals 
 35 
 0 
 4.3
Church/mos ques 
 28 
 6 
 1
19.8
 
Other '60 
 0 0 .
 

6........ . .................
...................................
ii.............
...... T"..... .... 




Enterprise Establishment and Electricity 

Nearly one-half of the establishments surveyed started operations prior to 1973, when
the first cooperative in the survey (Bataan) was energized. During 1973, 43% of these 
establishments had some type of electric service prior. Therefore, it appears that 40%of enterprises presently served by the cooperatives either had their ',wn electric 
generators or were served by privately owned or municipal electric suppliers prior to the 
energization of the cooperatives; and, it appears the remaining 60% or so can be 
classified as enterprises either formed after 1973 enterprisesor not located in proximity
of electric distribution lines during the period of initial cooperative energization. 

Nearly three-quarters of the meat or fish production enterprises and restaurants/lodging
estabiishments served by the cooperatives were established after 1973. In view of pre­" 19 electric service accessibility and costs (high) in the cooperative service areas, it 
may be hypothesized that these specific types of enterprises are sensitive to the 
provision of low-cost reliable electric service as a factor of enterprise formation. 
Moreover, from the data, a strong relationship also exists between the date of enterprise
establishment and the initial date of electric power availability (cooperative or
otherwise) in the cases of government buildings and offices, personal service shops, other 
service establishment and manufacturing shops as well as meat or fish production
enterprises and restaurant/lodging establishments. In all cases, the average time lag
from date of establishment to the initial date of receiving electric power for these types
of enterprises was lees than two years. On the other haiid, the data indicate very little 
sensitivity between the availability of electricity and enterprise formation for
churches/mosques, schools, and grain or food production establishments. For example,
the average time lag between enterprise formation and the initial date of provision of 
electric service approximates 15 years for these enterprise types. 

As regards electricity and how enterprise activity depends on it, over 40% of the
establishments surveyezd indicated that they would be forced to curtail enterprise
operations by at least one-half in the advent that electric service was terminated.
Manufacturing, personal services, and food and grain processing activity were most 
sensitive to the continued availability of electric service. Churches/mosques, schools,
and government buildings and office activity were least sensitive to the continued 
availability of a reliable source of electricity. 

In expanding enterprise operations, the availability of reliable electricity appears as an 
important determinant in the case of meat or fish production enterprises, schools, and
the "other" public services. The availability of electricity apparently is not such a
determinant in the case of expanding the operations of churches/mosques. 
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TABLE E-3. ENTERPRISE FORMATION FACTORS
 
Selected Factors- Deteniining Enterprise Location
 

(% reporting factor essential) 

ENTERPRISE CLASS 
. . .... 

Agriculture 

-

Roads 
.. 

Labor Raw M.aterial Private 
Capital 

Public 
Capital 

Electricity 

Food or grain processing 
Meat or fish production 
Grair or food production 

55 
42 

45 

" 
26 
33 

38 

" 
43 
35 
24 

3 
21 

22 

11 
15 
25 

43 
59 
31 

Private Small Enteprises 

Manufacturing _ -

Retail (sari-sari) 

Personal Services 
-Restaurants/lodg-ngs 

52 

22 

43 
43 

:11 

48 

27 
42 

. 

40 

20 

29 
38 

3_32 

6 

10 
13 

. 

16 

19 
14 
17 

48 

32 

59 
81 

._ubLic_ r..ComunitySe rvices..- _ 

Government buildings & offices 
School/c3:.cies 
Clinic/hospitai: 

_Chur hes/mosques ' Other . .... .. .. 
Other 

-
. 

59 
48 
54 
7 

. .... 

46 
.. 

38 
29 
20 
20 

. 

50 
.. 

28 

10 
18 

... 

67 
.... 

18 
77 
18 
45 

. ..... 

18 

53 
41 
46 
25 

.. 

46 
... 

50 
47 
58 
53 

....... 

54 
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As regards the underlying factors of enterprise location, transportation availability
appears to be most important for food or grain processing, grain or food production,
manufacturing shops, government buildings and offices, and schools. The availability of
electricity appears to be a leading underlying factor of enterprise location for meat or
fish production, retail shops, personal service establishments, restaurants/lodging
establishments, and clinics/hospitals. The availability of private capital appears to be
the leading underlying factor of location for churches/mosques. The availability of rawmaterials appears to be the leading underlying factor for the other :ervice enterprises
3urveyed, particularly for market establishments. 

TABLE E-4. ENTERPRISE PRODUCTION lEVEL CHANGES 

No in No 
Sample Increase Decrease Change 

(Percent reporting changes from 1978-1980) 

Animal production 20 75 10 15 

Hectares cultivated 26 15 4 81 

Grain production 22 68 27 5 

Manufactured units 13 46 39 15 

Retail sales 14 93 0 7 

Clients served 150 56 21 23 

9 
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TABLE E-5. ENTERPRISE HOURS OF OP'=RATIONS 

(Percent Reportin, Change in Number of Hours of Operation , 1981-78) 

Enterprise Class 

Agriculture 

Food or grain processing
Meat or fish production 
Grain or food production 

Private Small Enterprises 

Manufacturing 
Retail + (sari-sari) 
Personal services 
Restaurants/l odgi ng 

Public Community Services 

Government buildings and 
offices 

Schools/colleges 
Clinics/hospitals 
Churches/mosques
Other 

Increase Decrease 

19 19 
28 0 
12 4 

16 11 
24 0 
17 10 
27 7 

11 3 
13 9 

8 
17 
18 

0 
6 
9 

10
 



Employment Productivity and Gains 

Net business gains were experienced by each enterprise class surveyed. During 1978 to
1980, a net number of enterprises surveyed (35%) experienced an increase in clients 
served, retail sales increased at 93% (net), manufacturing production increased at 9%
(net), and the number of animals and fish units produced and sold increased at 65% (net)
of enterprises surveyed. During he same period, on net, the enterprises surveyed (10%)
reported increased hours of operations. Hours of operations were expanded most notably
for meat or fish production enterpriscs, retail shops, and restaurants/lodging 
establishments. 

Although 35% (net) of the enterprises surveyed indicated increases in clients served
during 1978 to 1980, it should be noted that most of these client gains were reported at 
schools/colleges, clinics/hospitals, and government buildings/offices. Some net
establishment gains in client growth were experienced for personal service shops, and 
other served establishments. No net establishment gains, however, were experienced in 
client growth at restaurants/lodging establishments during 1979 to 1980. 
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TABLE E-6. ENTERPRISE EMPLOYMENT DATA 

Enterprise 
1980 Full-time Employees 

Total Male Female
Median Med. Avg. Med. Avg. 

Percent Reporrinz Chanees(1978-80) 
Male Fe ma[eIncrea-- Decrease Increase Decrease 

Agriculture 

Food or grain processing
Heat or fish production 
Grain or food production 

2 
1 
1 

2 
1 
1 

4.5 
2.2 
6.1 

0 
0 
0 

1.6 
0.4 
3.1 

30 
30 
31 

7 
7 

14 

12 
4 

11 

8 
11 

0 

Private Small Enterprises 
Manufacturing 

Retail + (sari-sari) 
Personal services 
Restaurants/lodgings 

2 

1 
3 
6 

2 

0 
1 
2 

9.4 

1.4 
1.9 
3.0 

0 

1 
2 
4 

4.0 

1.2 
2.5 
4.9 

33 

25 
21 

8 

11 

6 
21 

8 

18 

38 
31 
17 

6 
13 
4 

50 

Public or Conm unity Services 
Govt. buildings and Offices 
Schools/colleges 
Clinics/hospitals 
Chu-ches/mosques 
Other 

22 
20 
14 
1 

II 

15 
4 
4 
1 
9 

28.8 
9.9 
8.7 
2.3 

13.7 

7 
16 
10 
0 
2 

11.5 
20.3 
18.1 
2.9 
3.9 

35 
34 
41 
0 

10 

18 
22 

8 
6 

10 

47 
44 
39 
19 
9 

14 
16 

0 
0 
0 

All enterprises 
- 28 13 26 9 



As regards full-time employment levels of the establishments surveyed, these following
points of interpretation are made: 

Median number of full-time employees surveyed at the following establishments 
was under three per establishment: all agricultural enterprises, manufacturing
shops, retail shops, and churches/mosques. The highest median number of full-timc
employees was found at government buildings and offices (22), schools/colleges (20),
and clinics/hospitals (14). Therefore, most of the enterprises interviewed can be
conbidered small-scale in nature. However, it should be noted that a number of
larger enterprises in each enterprise classification were surveyed. This is indicatedby noting the average number of full-time employees reported for the enterprises
surveyed. For example, the number of average full-time employees atmanufacturing shops and other service enterprises exceeded 10 employees per 
establishment. 

Full-time female employees outnumbered full-time male employees at the
following kinds of enterprises: personal services, schools/colleges, and 
clinics/hospitals. The average number of full-time employees ranged from 2.6 for 
retail shops to 40.3 for government buildings and offices. 

During the period of 1978 to 1980, a net number of enterprises interviewed (15%)indicated an increase in full-time male employees. All enterprise classes suirveyed,
except churches/mosques, indicated zero or net gains in full-time maleemployment. Personal service shops, restaurants/lodging establishments, and other 
public services indicated zero net gains in full-time male employment. Thegreatest net number of enterprises recording employment gain in full-time male 
employment for the period 1978 to 1980 was for clinics/hospitals. 

The following interpretations may be made concerning full-time female employment at 
the enterprises surveyed: 

More enterprises (net 17%) indicated increases in full-time female employment
over decreases during the period 1978 to 1980. Full-time female employment gains
were made at the following enterprise classes: government buildings/offices,
schools/colleges, clinics/hospitals, churches/mosques, retail shops, personal serviceshops, manufacturing shops, retail shops, food and grain processing, grain or food
production and other public services. 

Decreases in full-time female employment occurred at meat or fish production
enterprises and restaurants/lodging establishments. It should be noted that these
latter two enterprise classes indicated high levels of electric energy application
compared with the other enterprise classes interviewed. 

Full-time employment gains for lemales -was focused most notably in public or
community services such as government buildings and offices, schools/colleges, and
clinics/hospitals. Relatively speaking, full-time male employment gains increased 
faster in the agriculture and business enterprise classes. 

As regards part-time enterprise employees, these points can be made from the data 
gathered: 

Approximately 456 and 30% of the enterprises surveyed indicated the utilization of 
male and female part-time employees respectively during the current year of the 
survey.
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During 1978 to 1980 there appears to be net employment gains for part-time maleemployees and a net loss in part-time female employees for the enterprises
surveyed. It appears that unskilled, part-time, female employment is beingdiscarded as the enterprises become more sophisticated in their operations
utilize labor saving methods and equipment. 

and 

TABLE E-7. ENTERPRISE ELECTRICAL EQUIPMENT LABOR SAVINGS 

Percent Reporting Very High Levels of Savings 
Derived from Use of Electric Equipment for: 

Agriculture 

Food or grain processing 
Meat or fish production 
Grain or food production 

Private Small Enterprise 

Manufacturing 
Retail + (sari-sari) 
Personal services 
Restaurants/lodging 

Public or Community Servuicts 

Government buildings and 
offices 

Schools/colleges 
Clinics/hospitals 
Churches/mosques 
Other 

Managemen' Use Employees Use 

23 
21 
14 

3 
9 
0 

37 
22 
31 
38 

30 
4 

28 
19 

17 
18 
37 
20 
17 

17 
16 
19 
5 
9 

14
 



As regards labor savings derived from electric equipment purchased by establishments
since 1978 these points may be made: 

Only slightly more than 20% of the establishments which had purchased electricequipment for management use responded that they had achieved significant
positive labor saving from such equipment purchased. Greater labor savings fromsuch equipment were derived by manufacturing shops, personal service shops,
restaurants/lodging establishments, and clinics/hospitals. 

As regards electric equipment purchased by the enterprises for use by employees,
less than 15% of those enterprises purchasing such equipment since 1978 indicatedthat the use of such equipment provided significant positive labor savings to their
operations. Manufacturing shops personaland service shops again, however,reported much higher levels of positive labor savings gains made by the purchases
of such electric equipment. 

For those enterprises that had purchased electric equipment for either management
or employees' use since 1978, about 80% reported that they had received some level
of money savings from the utilization of these electric equipment and appliancepurchases. Money savings from the electric equipment was across the board except
for electric equipment purchased for employees in the agricultural enterprises.Here, nearly 50% of the respondents indicated that no money savings were derived
from the purchases of such equipment. These facts were quite surprising and havegreat significance when designing future electrification productive use programs
for enterprises in development in the Philippines. 

As regards enterprise employee training, these points are made: 

Akout 40% atof employees the enterprises surveyed participated ir, some type ofjob-related training program during the year 1981. During 1978 about 35% of all
employees participated in such training programs during the year. No significantdifference was noted in the proportion of male or female participating in these
training programs. 

More male and female employees participated in job-related training programs
during 1981 than 1978 for all private enterprises and public facility enterprisessurveyed. However, it should be noted that for both male and female employees atagricultural enterprises fewer employees received training during 1981 than 1978. 

Cooperative Electric Service 

About 18% of the enterprises interviewed reported presentlythat they ued asupplemental source electricity toof augment service from the electric coope.'ative.Much of this may be small ger.--ators purchased and used before electric servi,.e fromthe cooperatives was made available. About 12% of the enterprises interviewed showed some dissatisfaction with power reliability service from the cooperatives. Nearly 75% ofthe enterprises interviewed indicated that electric lighting provided them great security
from theft and other crimes. 
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APPENDIX F 

FIELD COMMENTS ABOUT THE RURAL ELECTRIFICATION PROGRAM 

Survey coordinator in Davao Norte: 

"I was impressed while working in the province with cooperative employees that therural electric cooperative is well developed and quite strong. Even though there is a certain amount of disruptive activities in the province, the cooperative seems to 
be functioning smoothly." 

Same survey coordinator: 

"It's unfortunate that more time could not have been spent in interviewing moreindustries. It was obvious to me that the impact of rural electrification was
considerable because of the many industries that had sprung up in the province.The affects of rural electrification on the overall economy of the province has been 
very very substantial." 

Mining engineer from Mindoro Oriental with no association with NEA or co-ops: 

"People already had electricity. The government gives favors to the co-ops. They
took over from the existing systems, but the service is still poor with brownouts.And now the cost (rates) for electricity is much higher. (He was comparing with1973 rates he remembered.) Local politicians run co-ops the people havethe ­
nothing to say."
 

Section head at NEA: 

"NEA tried to have real cooperatives and when Mr. Wenner and you were here itworked well, but now the politicians have taken over in many places. The governoror mayor or other official with power uses the co-op. Members still vote, but theyknow who they are supposed to vote for. An election guide for the co-ops was
prepared at NEA, but it was never approved and sent to the co-ops." 

American consultant, returning from Zamboanga: 

"Diesel plant engineers are being recruited through NEA for work in Saudi Arabia,so there is a continuing need for training new employees. It looks like the co-opsare being used as a training ground for sending people overseas to send moneyback. At Zamboanga there are frequent brownouts and the rates are high. It shouldbe better when NPC ties Zamboanga to the Mindanao grid." 

NEA Official: 

"We have high turnover at NEA 10%(quoted at about annually) and in the co-ops.Best employees go to Saudi Arabia for the high wages and bring back enough after 2 
years to build a house. We replace them through our training program. Quality andeducational level of NEA employees is constantly rising. NEA now has a manual ofpersonnel policies and procedures, and an Employees Handbook is given out at time 
of orientation." 
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General Manager of an electric cooperative not surveyed: 

"Your survey figures on attendance at annual meetings may be misleading. Many
co-ops now number 20 or 30 thousand members. It is very difficult to accommodateall the members who would attend. The co-op cannot afford to feed even a snack 
to so many. They come great distances for the all-day meeting. There is notenough transportation. Many walk several kilometers. Anyway, the NEA has
changed its rules on the quorum, and it is now 5% instead of 15%. Some GMs havehad to limit the 
politics." 

number who may attend, but this has become involved in local 

(Question: 
meeting?") 

What about holding district meetings then, in place of one big 

"Well, we are doing that in our co-op, and that is also being done in Negros and
other places. But then itsome is easier for the mayor or other local politicians to

control a local meeting, where he is well known. This is especially true since 
martial law was lifted." 

Leading citizen, wealthy and respected, fromer board member and officer of an electric 
cooperative in the Visayas: 

"Electricity has been a great advantage here. It is better service and cheaper thanwe had from the municipal plant. We depend on it in our hospital and I want to
show you the new lighting we have in our church. We were able to expand and 
improve our beach resort after the co-op came. 

"I left the co-op board because of the local politics. There were three boardmembers who were criticizing the GM. Each wanted the pcsition for himself. But
when NEA removed the GM, they sent a new one from NEA, so the board members 
are now finding fault with the new one. Some people asked me to stay on the
board, but I don't like all the struggling for control. The three who want to be theGM have no regard for the members' rights in the co-op -- they just want it for thebenefits they can get: jobs for their relatives and the purchasing contracts." 

Former maid, working in Manila but with family in Cagayan Valley: 

"No, we don't have electricity yet, but we are looking forward to it. I hope we have 
it by the time I move back up there with my babies." 

General Manager of an electric cooperative in Mindanao: 

"I don't think you ought to make the trip. I think you would be safe, but there is
still a lot of guerrilla activity. They never bother the co-op. I guess they know itwould turn the people against them. I think you ought to use local people for the 
survey. If they are from the co-op, no one will bother them." 
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College president in Visayas: 

"We would like to have a copy of your report. Members of our staff and some ofthe graduate students will be making studies of how the electric co-ops are helping
develop the rural barangays. We are participating in a comprehensive program ofrural development, and the electricity is an important part. I have talked with the 
managers of two co-ops, and many of our students come from rural towns which 
now have electricity." 

Long-time employee of an electric cooperative in the Visayas: 

"My family lived here as long : I can remember. Now we have electricity. I like 
my job with the co-op. The reason there are no irrigation pumps now is becausethey did not pay their bills. They were supposed to pay at the end of the season,
but did not put aside any money. I guess they thought it was just free from the 
government (the electricity). Yes, the pumps and the electric lines are still there,
but (the irrigation associations) don't have the money. Maybe since the rates were 
reduced this fall... I don't know." 

(Question: Were oversized pumps the problem?) 

"... not many hectares in the one I know. They complained it (pumping) was too 
expensive." 

Jeepney driver: 

"We did not have electricity in our barangay before. In our house we pay only 8pesos (a month). It cost us more for kerosene. And we have a light on the road in 
front of the house." 

Manager of an electric cooperative (explaining the difficulty in finding unserved barrios 
for the survey: 

"You will have to walk in - maybe 2 or 3 kilometers. There are no roads there 
yet. That's why they are still unserved. We are working with the governor's office 
now to get some sort of road built. Then we can get in there with the truck and
materials. They have asked for electricity and we have promised to get in there." 

Parish priest in Visayas: 

"Oh, yes, we have had better church attendance since 
electricity. We have lights to use the church in the evening. 
think fewer robberies now that there are lights." 

the co-op brought 
And electric fans. I 

Director of an electric cooperative in the Visayas: 

"The mayor is trying to run the co-op. When NEA told him he could not be on theboard because he is already an elected public official, he tried to run his wife. He
is not really concerned about member service and member ownership. Now thatmartial law has been lifted they (the mayors) think they can run things like they
used to." 
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Owner of a feed mill (asked why he had electric lights but still used gasoline engine): 

"It still runs. Yes, I know an electric motor would be cheaper but I can't atford to 
buy new equipment as long as this still runs." 

Owner of a grain mill on lines of same cooperative: 

"Electric power was so much cheaper that I simply scrapped the diesel engine I had
and started over. Within a year I found my costs were so much lower that I lowered
the price I charged for grinding corn by 10 centavos per cavan. Now I have all the 
business I can handle." 

Auto repairman in remote barrio 22 kilometers from main feeder on hign mountain
plateau (when asked about a man filling 8 cans of water from a flowing pipe and loading
them onto a wooden sled pulled by a carabao): 

"We used to have to walk to the spring (artesian well in limestone formation). When
the co-op built the electric lines, an electric pump was installed and pipes laid to
places around the town. Then the municipalidad made a park around the spring, and 
we have the water right at our door. It's free." 

NEA section head: 

The co-ops are supposed to send in their annual reports, but very few of them do.Yes, they submit their financial reports but they just don't bother with their 
newsletters or anything else. Yes, I know they used to when you were here, but 
they don't think they have to do it now." 

Mayor of town in Visayas (asked if necessary to get permit from district military
commander): 

"No, that's not necessary. I'll notify the barangay captains, though, so you can be sure of cooperation in anything you need. We want to do anything we can that will 
help the cooperative." 

Constabulary officer at Cebu airport who is knowledgeable about electric cooperative in 
his area: 

"People are complaining about rates. The rates are cheaper at the (nei, 1,oring) co­
op. And brownouts should be announced on the radio." 

Parish priest in Visayas: 

"Electricity is one of God's great gifts. It is especially helpful for poor people inthe rural barangays away from the main roads, so they no longer feel isolated. 
People used to go to bed when the sun went down. Now they watch TV or study or 
earn extra money. We can tell the difference in the church. There is better family
life. Children watch "Sesame Street" on TV - it is educational. 

Municipal official: 

"Some electricity was here for many years -- just 3 hours in the evening. Since the 
NEA and the co-op came, we have lights in the plaza and people use it at night." 
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Moslem professional man from Mindanao (in Manila):
 

"If you understood our politics and our 
patronage system you would understand why
cooperatives will not work in this country. Your kind of democracy works fine inthe U.S., but our cultural background teaches us that only a strong man can 
govern. All this voting! The people will vote the way the sugar plantation owner or 
the mayor tells them to vote." 

General Manager of a cooperative not included in survey: 

"Directors now want to be paid a salary for board service (in addition to their fee 
for attending each meeting.) 

Bakery owner in Visayas: 

"The nutribun is one of the best things we have for our children. We are grateful tothe Americans for sending us the special flour, and we carefulare to see it is not
misused. The electric co-op put electricity in the schools, so now there is a feedingprogram. The children raise vegetables in gardens at school, and they have
malungay soup at noon with the nutribuns. You can see from the records how they
put on weight during the school semesters. And it costs very little." 

Office manager, electric cooperative in Visayas:
 

"We make 
sure electric service reaches the poor families in the remote barangays.The minimum rate is just 8 pesos for 12 kWh - and 60% of our members are
minimum bill users. The town just connected had a small diesel generating plant.They prov'ded 4 hours from 6 to 10 in the evening and charged 11 pesos monthly for 
10 kWh. 

Barrio electrician serving as survey interviewer: 

"There was no heavy or solid materials constructed house in the entire barangayThese are poor people, low income and what you find is mostly one or two rooms
made of nipa or bamboo, but they like their co-op electricity and were pleased to 
talk about it." 

Woman doctor at small town hospital (not interviewed in survey): 

"There are three hospitals I know of in this area where the co-op provides
electricity, and many rural health clinics. They all have electricity. We could notoperate without it. Electricity is essential - provides boiling water and steam
cabinets for sterilizing, refrigeration for serums and vaccines, night lighting,educational tapes, and slides for nutritional education and family planning, electric
drills for dentisttry... it is a pleasure to work here." 

Mayor of municipalidad in Visayas: 

(After lunch at his house) "Over there is a trade school, where electricity by theco-op makes possible courses in tailoring, hairdressing, welding - things the
students did not have before. All around here the schools have water now, withelectric pumps. And nearly every barangay has a water pump, too. Farther up theroad you will see there is an irrigation pump being installed for 38 hectares of rice." 
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Another mayor: 

"Too many brownouts... just look! No lights since 10 o'clock this morning! Whycan't you let us know when you are going to cut off the power? (Addressing themember services director of the cooperative who was with us, having a merienda atthe mayor's house.) And I think you should know that some of my people are tooPoor to pay for electricity, even though you tell me that the kWh are cheaper thankerosene." (This conversation - not one of the interviews -- lasted for an hour.With my participation it was agreed that the mayor's short-wave radio station couldbe adapted to compatibility with the co-op facilities, so that the mayor could then
notify area people about service interruptions -- most of which are due to NPCpower supplier. asIt was also found that the mayor did not know about the loan 
program for housewiring and this was the basis for his comments about the highcost of electricity. When I computed the monthly charge for housewiring plus kWh on my calculator and showed it to be less than kerosene cost even during the firstyear, the mayor was pleased and agreed to spread the word. This was in a veryremote locality, and the cooperative has not had much opportunity to develop an
information program locally." 

Bill collector for a cooperative: 

"When a member says he cannot pay his bill, I explain if he cannot pay then the co­op cannot pay NPC and the power will be cut off to the entire service area. If every member pays, then the GM reduce line losscan and perhaps rates can belowered. We try to help members understand they are joint owners and 
responsible." 

Owner of hardware store: 

"People here in the city seem to buy appliances, but we don't get many customers 
from out in the country." 

Restaurant owner (not interviewed in survey)" 

"We have nowmore business that the electric lines are here." This was in a remote
location where co-op lines were about a year old. 

NEA official: 

"Can you put in your report something to discourage local politicians from trying totake over the co-ops? Since martial law was lifted, some of the mayors andlandowners seem to think it is open season to grab control of everythirng in sight."(I outlined the sellout problem U.S. electric cooperatives had faced and urged
strong member information programs as a help.) 

Another NEA official: 

"A big problem is what is happening between NPC and the co-ops. So many arebehind in paying their power bills, and now NPC is threatening to cut them off. Allthe power contracts come up for renewal next month. It will be impossible forthem to meet the NPC demand that those behind in payments post 200% of thenormal monthly bill in advance as a continuing deposit. If a co-op is having troublemeeting its monthly bill it certainly does not have cash for advance payment." 
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President of an electric cooperative in the Visayas: 

"We take our position on the board very seriously and guard against anything that 
would destroy the co-op's democratic operation. All new members must attend anorientation before being connected for service, so they will understand they are 
responsible as owners, and we train our employees so they can explain things tomembers. So we think we get fewer complaints. There is a good information 
program through our member services department and we show how electricity is
cheaper than kerosene and safer, too. Our GM has worked out cost data on
alternate fuels like coconut husks, stems, etc. I think we have especially good
relations with employees. The GM has set up a credit union for them, and a shelter
for their motorcycles. Did you see that almost all the staff have motorcycles? It saves time and is not so expensive as jeeps. And gives a sense of pride. The C-M 
rotates staff when he is in Manila, so that is a kind of training and reduces the gcipbetween the GM and employees. We are practicing democracy, not just talking
about it. Have you looked through our board policy manual? We got the idea fromRay Shoff and Jay Lasiter when they were here. Also, the co-op issues membership
certificates. The members put them on their wall -- you will see them during the 
survey." 

General manager of an electric cooperative in the Bicol (not surveyed): 

"I wish you could have attended our annual meeting. We had more than 50% of our 
membership there." 

General manager of an electric cooperative in Mindanao (not surveyed): 

"One datu complained to me. 'Allah gave Marie Christina (falls for NPC power
plant) to the people. It is a gift. My people do not understand why they should pay
for the electricity that comes from it."' 

Survey coordinator in Bataan: 

"Upon arriving at this cooperative it was learned that the manager was beinginvestigated and a young lady in charge of the office was the acting manager. I was 
impressed with how well the cooperative continued to operate even under theadverse circumstances. The president of Lhe board and the board members were
spending every day in the cooperative helping with the smooth operation." 

Interviewer in Davao Norte: 

"Questions which dealt with the interviewee attempting to remember his lifestyle
two or three years in the past should be eliminated in future surveys. Obviously
they could not remember whether they were better off or worse off two years agomuch as we cannot remember our state of affairs two years ago in relationship to
today's circumstances. 

The above "Field Comments" were picked up by survey coordinators from a wide range ofconversations and random remarks during the survey period in November/December
1981. At one point an attempt was made to use a tape recorder for opinions volunteered on the rural electrification program, but recorded comments were less spontaneous, less 
open. The quotations included in Appendix F are nearly verbatim, written immediatelyfollowing the conversation. They are random comments, included here to give human
flavor to the study. In no way should they be considered a reasoned or balanced 
evaluation of the rural electrification program. 
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