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Preface

This report results from a collaborative study undertaken by the Institute for
Development Policy and Management Research Foundation, Inc. in Manila, Philippines and
the World Bank. The study was initiated in response to concern that existing methods for
evaluating the benefits of rural electrification in developing countries often overlook many
informal benefits. An earlier effort (Benefits Assessment in the Power Sector), which
conducted case studies in Malawi and Bolivia, found that rural electrification affects both
rural living standards and quality of life. These studies clearly showed rural residents’
satisfaction and dissatisfaction with electricity service, but were somewhat weak in applying
quantitative value to these concepts.

The current study, which complements much ongoing work, considers the quantitative
value of electrification for rural consumers. One of its major strengths is that it moves beyond
existing methods for evaluating rural electrification projects. The main fieldwork consisted of
conducting an energy survey involving 2,000 electrified and non-electrified households
selected from four rural electric cooperatives on the island of Luzon, Philippines.
Complementing this work was development of a benefits assessment framework commonly
used in environmental economics. The multidisciplinary research team included economists,
sociologists, and other social scientists.

It was discovered that qualitative data related to rural people’s strong desire for
electrification can be used to support more quantitative analysis, thereby linking the
electrification benefits that rural households value most to larger social processes—an
important step in evaluating policies and options for developing countries. This work can
provide a framework for future studies on the socioeconomic impact of rural electrification in
developing countries.
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Executive Summary

Introduction

1. Rural electrification is often a preferred program for promoting equity and
economic development in poor countries. In most parts of the world, electricity is considered
a modern source of energy, essential to development, and areas without access are far less
developed than those with it. Electricity benefits rural areas in many ways, including
improving business and farm productivity, enhancing convenience of household tasks, and
providing a more efficient form of household lighting. Most people agree that the availability
of electricity has at least the potential to improve quality of life and increase economic
activity. Even so, some believe that the benefits of rural electrification programs have been
disappointing. This study was initiated, in part, to develop methods for evaluating conflicting
views toward rural electrification.

2. The study’s principal objective was to develop a practical method by which to
measure the benefits of rural electrification, including those that previous studies had
classified as “unmeasurable.” This method involved both formal and informal techniques of
data collection; quantitative and qualitative methods of analysis; and attention to such
concepts as quality of life, effects on education, and other key components of social
development. A review of rural electrification in Asia by the Operations Evaluation
Department of the World Bank concluded that methods previously used to capture such
benefits were generally inadequate (World Bank 1994). While previous World Bank
assessments provided policymakers much important information, conventional engineering,
management, and cost studies simply failed to produce the data needed to address critical
policy issues.

Relevance of the Approach

3. While there is consensus that rural electrification is eventually critical to a
country’s development, policy formulations require that its benefits be expressed in
quantitative—preferably monetary—terms. Such measures of benefits serve a variety of
purposes. First, benefit (and cost) numbers provide objective criteria for choosing between
electrification projects or between electrification projects and those of other sectors, such as
roads or public health. Second, knowledge of the types and scale of benefits that access to
electricity provides rural areas can help determine the most appropriate project size (e.g., a
massive grid project or a smaller-scale photovoltaic program). Third, the scale of societal
benefits can help determine appropriate pricing policies and whether subsidies are needed.
This study found, for example, that willingness to pay for electricity service is high, especially
compared to the cost of providing service to rural areas. This suggests that, with appropriate
financing, subsidies can probably be reduced more than was originally thought. Finally,
quantitative benefit numbers are essential for drawing any objective conclusions about the
economic efficiency of proposed projects—that is, whether social objectives could be
achieved using fewer resources and how the benefits of rural electrification projects might
compare to those of other projects.
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4, To serve these policy needs, it is important to measure benefits quantitatively;
however, it is also important to include as many potential benefits as possible in the analysis. |
While previous World Bank studies acknowledged that electrification contributes broadly to
societal well-being, many of the benefits recognized were not quantified. The focus of these
measurement tools, generally those benefits reflected in lower costs of energy services, was
too narrow for this purpose. By using a broader set of tools, this study has made it possible to
estimate certain electrification benefits previously considered unmeasurable.

Report Overview and Findings

5. This report begins by examining reasons for developing methods to measure
so-called “hard-to-measure” benefits of rural electrification. The theoretical approach builds
on and is consistent with previous World Bank efforts to evaluate the benefits of rural
electrification. Key to this approach is the widely-held view that electricity is an input to the
production of outputs that contribute directly to household well-being; that is, electricity is
desired not for its own sake, but for its ability, along with appliances, to produce goods and
services that are more directly desired.

6. To apply this method, the study collected survey data from four regions located
on the island of Luzon in the Philippines. Each region is contiguous and has a rural electric
cooperative that distributes electricity to homes and businesses. About 28% of households in
the sample of cooperatives lacks electricity. Not surprisingly, these households are much
poorer and somewhat less educated than their electrified counterparts. However, they express
similar preferences for many of the things electricity can provide, such as better lighting. In
fact, both electrified and non-electrified households spend about the same proportion of their
monthly income on lighting services. The four regions vary considerably in terms of their
average income, degree of industrialization, and other socioeconomic factors. However,
compared to many other developing countries, the general population is wealthier and better
educated, which may partially explain the country’s high benefit estimates.

7. The socioeconomic effects of electrification reported in this study are based on
analysis of the survey data. Critical to the analysis and its subsequent use in calculating
benefits in monetary terms is the separation of electricity from the many other factors that
affect socioeconomic outcomes, such as income, level of education, and the returns to
household investment in education. Besides the focus on educational returns, the analysis also
includes the effect of electrification on entertainment, time spent performing household
chores, health, and home-business productivity. Results are presented in terms of the
hypothetical gain in benefits that would accrue to a typical non-electrified household were it
to obtain a connection to the grid system. These results are not based on simple cross-
sectional comparisons, which might be biased because households with electricity are, on
average, wealthier and better educated than poorer ones. Instead, the results are based on
models that contain constant household characteristics, such as income and education.

8. The major conclusion of this study is that the benefits of electricity are derived
from a variety of sources, some of which overlap. Thus, it would not be meaningful to sum
these estimates over all benefit categories, since double counting would likely result. For
example, education benefits may result largely from better lighting, which makes improved
reading and longer homework hours possible. Education is also linked to having access to
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improved, inexpensive communication sources, such as grid-powered radio and television.
However, one could assume that the non-lighting benefit categories are reasonably
independent of each other. Under that assumption, the total benefit of providing electricity to
a typical, non-electrified Philippine household would be $81-150 per month, depending on the
household’s number of wage earners and whether it runs a home-based business. Table E-1
summarizes the principal benefit estimates from improved or lower-cost services to a typical
rural household.'

Table E-1: Summary of How a Typical Household in
Rural Philippines Benefits from Electricity, 1998

Benefit category Benefit value Unit
(US$) (per month)
Less expensive and expanded 36.75 Household
use of lighting
Less expensive and expanded 19.60 Household
use of radio and television
Improved returns on 37.07 Wage earner
education and wage mcome
Time savings for household 24.50 Household
chores
Improved productivity of : 34.00 Business
home business (current business),
75.00
(new business)
9. Finally, the study suggests future research and analytical needs. One key

conclusion is that it is possible to measure benefits traditionally considered intangible in
monetary terms. In addition, the benefit estimates appear consistent with more conventional
ones, particularly those based on cheaper costs, and therefore greater levels, of electric

lighting. Furthermore, the benefits appear substantial, even for low-income populations.
Finally, given the amount of money currently invested in rural electrification, the
methodological approach is feasible and affordable for developing countries.

Implications for the Bank

10. While this study has used particular analytical techniques to assess many
proposed governmental policies, they have not been widely applied to the assessment of rural
electrification programs. Thus, this report represents a preliminary, pioneering effort.
Undoubtedly, the estimates will become more refined with more experience and better data.

11. Even in its role as a pilot study, this report reaches an overall conclusion that
appears reasonably robust. The strong desire of most developing countries for electrification
can be quantified in monetary terms. Even if the preliminary Philippine benefit numbers

! To avoid double counting, the above estimated range does not include the lighting benefit shown in Table E-
1. The estimate also assumes at least one wage earner per household. With no wage earners, the lower
estimate drops to $44 per non-electrified household.
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exceed what would be representative of many developing countries, they do raise the real
possibility that, in the long term, benefits will outweigh the costs of extending electricity
service, even for the poorest populations. If that is the case, the Bank should focus on
overcoming the high initial costs of newly implemented programs. While subsidies may be
necessary to overcome first-cost problems arising during the capital-expansion phase, this
study’s results suggest that long-term subsidies are unnecessary because of rural residents’
willingness to pay the costs of electricity service.

12. The practical implications of this study’s results in the Philippines, as well as
similar findings from studies in other developing countries, suggest that such benefit
assessments be applied in all potential World Bank rural electrification programs.
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Introduction

1.1 Rural electrification is often the preferred program for promoting equity and
development in poor countries. Several reasons account for this. First, electricity is perceived
as a modern source of energy, essential to development. In most parts of the world, areas
without electricity are far less developed than those with access. In rural areas, electricity
serves many purposes. It can improve business and farm productivity, ease the burden of
household tasks, and provide more efficient lighting for rural families. Most people agree that
electricity potentially can improve quality of life and increase economic activity.

1.2 Nonetheless, deciding to service rural households with electricity can prove
expensive. Before making this decision, program costs and benefits should be carefully
weighed. This process, like other policymaking processes, requires information on the
economic efficiency of the intended project, the project’s effects on equity, and the project’s
effectiveness. Economic efficiency ensures that the project will not waste scarce economic
resources; equity ensures that the project’s costs and benefits will be distributed fairly among
those affected; and effectiveness (of management, financial viability, technical feasibility, and
compatibility with social and political norms) ensures that the project’s goals will be attained.

1.3 This report focuses on the development and application of techniques to
estimate economic benefits, some of which traditionally have been characterized as “difficult
to measure.”” Benefit information, when combined with cost data, is central to assessing
economic efficiency. While the principal goal is to estimate rural electrification benefits in
monetary terms, information on equity and effectiveness has not been overlooked. In fact,
attaining project efficiency goals not only requires estimating benefits. The factors that affect
efficiency are interconnected with those that affect equity and effectiveness. For example,
benefit estimation depends critically on estimated demand for electricity. But electricity
demand depends heavily on income and its distribution among households—an equity issue.
The benefit measure is also affected by the relationship between price and cost. Deciding to
subsidize the cost of electrification for 