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Economic Evaluation of Sustainable Development

“This book focuses on the many problems that arise in evaluating past decisions
and informing pending ones over the entire spectrum of policies relating to social
and economic development. It takes readers on a guided tour of three main
approaches, citing real-world examples in each case. Readers can gain much from
the knowledge and wisdom reflected in its pages, based on the many decades its
authors have spent in the struggle to improve human conditions around the world.
Here one can learn not only about hopeful approaches, but also about their limita-
tions and the many real-world obstacles that must be confronted in their applica-
tion. Overall, a serious and honest attempt to inform readers of how complex are
the problems of accelerating economic and social development, and a call for

greater application of available techniques and approaches in this struggle.”
—Arnold Harberger, Distinguished Professor Emeritus, University of Chicago
and University of California Los Angeles

“The book’s central theme—that evaluation should inform economic policy mak-
ing—is a key message for those in the business of sustaining development, growth

and poverty reduction.”
—Emmanuel Jimenez, Executive Director, International Initintive for Impact
Evaluation

“This book is an excellent primer on (i) economic approaches to evaluation, (ii)
objectives-based evaluation and (iii) their application to the framework of the
Sustainable Development Goals. It will prove essential to students and scholars,
but also to policy analysts who need practical methods to evaluate projects and
policies in the new terrain, and to understand the conceptual and analytical foun-
dations of proposed methods.”

—~Ravi Kanbur, T.H. Lee Professor of World Affairs, Cornell University

“In a world awash with data, very few people know how to move from data to
evidence. This book is an invaluable guide to the tools and techniques that can be
used. It links the disciplines of economics and evaluation and shows how the big
challenges of our times—Ilike achievement of the Sustainable Development

Goals—depend on us all learning how to learn.”
—Homi Kharas, Interim Vice President and Director, Global Economy and
Development, The Brookings Institution



“This book is important and timely. It provides a detailed road map towards excel-
lence in the evaluation of sustainable development at the higher plane of global

policy.”
—Robert Picciotto, Former Director General, Independent Evaluation Group,
The World Bank

“Thomas and Chindarkar do an excellent job of providing tools to practitioners
and guide them through the application of economics tools to evaluations of sus-
tainable development. Impact evaluation, cost-benefit analysis, and objectives-
based evaluations are married in a very nice collection of chapters that teaches and
advocates high quality work. I recommend it highly.”

—TJyotsna Puri, Head, Independent Evaluation Unit, Green Climate Fund

“The strengths of this book are its broad approach to policy evaluation—embrac-
ing both impact evaluation and economic analysis—and the clarity of its exposi-

tion, backed up by many examples. This is a very welcome contribution.”
—Martin Ravallion, Edmond D. Villani Chair in Economics, Georgetown
Unaversity, Washington DC

“This book offers a timely and most needed contribution to the field of evaluation,
by bridging the gap between economics and evaluation methods. Thomas and
Chindarkar have succeeded in presenting a compelling discussion on the applica-
tion of economics approaches to traditional evaluation practices to improve the

assessment of policy, program and project development effectiveness.”
—Marvin Taylor-Dormond, Director General of Evaluation of the Asian
Development Bank

“This book has brought together and integrated major approaches to the evalua-
tion of development policies and projects and indicated their strengths and comple-
mentarities in a much needed way. The reader will learn and benefit much from it.”

—George S. Tolley, Professor Emeritus of Economics, The University of Chicago
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FOREWORD

The emergence of a range of economic, social, and environmental threats
to progress has led to a growing focus worldwide on sustainable devel-
opment. The crucial questions that Vinod Thomas and Namrata
Chindarkar address in this book are: What policies and investments bet-
ter ensure sustainability? How best can sustainability be evaluated,
reported, and acted on?

The 17 Sustainable Development Goals, addressing key socioeconomic,
environmental, and governance issues, provide a framework for thinking
about sustainable development. They place central importance on the
nature of economic growth in terms of social inclusion, environmental
stewardship, and good governance. These goals, surrounding “wicked
problems” too complex to be dealt with directly, have received short shrift
in country policies, despite their growing importance.

The challenge is to apply sound economic methods to analyze these
complicated concerns and apply rigorous evaluation tools to assess prog-
ress. The book commendably confronts this challenge by connecting a set
of evaluation tools with economic analytics, uncovers what seems to work
and what does not, and indicates what more needs to be known. The
result is practical guidance on development evaluation to a wide range of
readers, including practitioners who conduct evaluations, students who
wish to learn about evaluation, and policy-makers who make use of evalu-
ation studies for decision-making.

Issues of sustainable development have a special significance for Asia.
The region has registered remarkable economic progress in recent decades
and will be the locus of the world’s economic center of gravity, shifting out
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of the mid-Atlantic location that it occupied 40 years ago. There are great
prospects on the horizon, including a weightless and digital, rather than
physical, future. Equally, there are uncertainties about sustaining develop-
ment, including the daunting challenges of growing inequalities, runaway
climate change, and governance weaknesses. The payoffs to Asia are pro-
found from embracing evaluative lessons on sustainability.

Policy-making is complex. Income poverty often goes hand in hand
with non-income poverty. Income inequality interacts with environmental
problems and climate, and these challenges themselves have roots in finan-
cial conditions. As the challenges of sustainable development take center
stage in governance, this book will help inform policy and investment
decisions with lessons of experience.

Dean, Lee Kuan Yew School of Public Policy Danny Quah
Singapore



PREFACE

All across the world, a set of common issues affecting the welfare of people
and the planet are hotly debated. How can countries pursue economic
growth while at the same time achieving greater inclusion of people in the
process of growth? How can progress be sustained without running down
environmental capital and aggravating climate change, which already is
proving to be game changing? What are the ways and means to strengthen
institutions and good governance that cut across all aspects of economic
performance?

With millions of people living in extreme poverty worldwide, the case
for economic growth remains strong. What has changed is the recognition
that growth alone is not going to deliver the goods. Rather, the quality of
growth in terms of inclusion, environmental protection, and good gover-
nance is essential for sharing and sustaining the fruits of progress and in
fact to ensure that growth continues at all.

The evaluation of efforts to generate and sustain economic growth
remains a priority. With resource constraints everywhere, stretching devel-
opment dollars is more important than ever. This book does not take its
eye off the objective of growth but adds to it the bigger picture of inclu-
sion, environmental protection, and governance. Taken together, these
aggregative goals add up to development paths that are sustainable. In
many ways, the globally endorsed Sustainable Development Goals (SDGs)
capture the essence of sustainable development. The task of the book is to
provide guidance on how best sustainable development might be evalu-
ated. In doing so, we rely on elements from three complementary

vii
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approaches or strands in the discipline of economic evaluation: impact
evaluation, cost-benefit analysis, and objectives-based evaluation.

First, assessments need to ask tough questions: not just whether inter-
ventions are associated with gains to someone or another, but also if they
compare favorably with alternative uses of the same funds. Assessments of
how well or poorly programs have been implemented need to be comple-
mented by impact evaluation of the addition of value over and above what
might have occurred without the program in question or with an alterna-
tive approach.

Second, and in a similar vein, the assessment of benefits and costs within
a framework that values investments made and the likely returns over time
can be extremely valuable. Cost-benefit analysis also helps in comparing
projects competing for scarce resources. If impact evaluation stresses the
gains from initiatives compared to what could have been, cost-benefit
analysis emphasizes the investments that need to be more than recovered
for the program to be justified.

Third, there are good lessons to be gleaned from across the public and
private sectors about making development programs and projects relevant,
efficient, effective, and sustainable. Rigorously assessing the results against
the objectives laid out in projects is necessary to promote accountability in
the use of scarce resources. Making these lessons available in time for use
when they still matter for new initiatives is the task of independent evalu-
ation in partnership with operational constituents.

Risk and uncertainty pervade all these analyses, as we can see from
recurring financial stresses in countries around the world. However, we
know that sound macroeconomic policies and financial regulations have
payoffs in staving off losses suffered by millions, and inclusive growth has
a better chance of being achieved if lessons of good governance are heeded.
Analogously, the mounting losses from climate-related disasters are owed
to environmental destruction and runaway climate change. Climate miti-
gation could soften the blow going forward by capping climate extremes
attributable to global warming.

In getting to these aggregative pictures of economic, social, and envi-
ronmental issues, this book explores the priorities, methods, and qualifica-
tions of the analytical pieces that go into the work of evaluation. Evaluations
show the connectivity among actions in related fronts on the part of coun-
tries and their development partners. The value of these evaluations also
lies in generating usable outputs when they are needed. Publicizing find-
ings, just as strengthening methods, can give evidence greater impact.



PREFACE  iXx

This book gives a series of illustrations of what can be learned about the
overarching goals and integral parts of evaluation, all related to the sus-
tainability of development interventions. It draws on lessons from recent
evaluations, which can be a useful reference for policy-makers and practi-
tioners. In some cases there are considerable national and regional differ-
ences that inform these lessons, and there are common lessons that cut
across differences as well.

Some of the most telling lessons come when specific project evaluations
are seen within the context of overarching goals or directions. The most
powerful impacts are revealed when evaluation interacts with economics
(as well as other social science disciplines) and illustrates inter-sectoral rela-
tions and synergies. These kinds of observations can provide insight into
much-needed and value-adding work that is crucial to development efforts.

The basic message of this book is that evaluation, to be useful, needs to
keep its eye on sustainable development. By the very nature of sustainable
development, evaluation of the complex issues calls for analyses of inter-
connections among socioeconomic and environmental policies with a
stress on governance. But in doing so, it pays to get the analytical methods
and priorities of evaluation right, as a series of examples here illustrate.

Singapore, Singapore Vinod Thomas
Namrata Chindarkar
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CHAPTER 1

Evaluation, Economics, and Sustainable
Development

Abstract This introductory chapter opens the discussion on applying
economic tools for evaluating sustainable development. It sets out the
focal argument of this book that the current approach to development
evaluation, which primarily assesses the value added of growth with only a
cursory glance given to issues of inclusion, environmental stewardship,
and good governance, needs to evolve to more thoroughly account for
these critical issues.

Keywords Economic growth e Inclusion ® Environment ® Governance ®
Climate change

One of the great mistakes is to judge policies and programs by their
intentions rather than their vesults.
Milton Friedman

Evaluation has a rich history in informing work on economic develop-
ment. Both countries and financiers have used evaluations to improve
their work on development projects, individual sectors, and sometimes the

The original version of this chapter was revised. An erratum to this chapter can
be found at https://doi.org/10.1007 /978-981-13-6389-4_6

© The Author(s) 2019 1
V. Thomas, N. Chindarkar, Economic Evaluation of Sustainable
Development, https:/ /doi.org,/10.1007 /978-981-13-6389-4_1
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2 V. THOMAS AND N. CHINDARKAR

economy. Multilateral, bilateral, and United Nations development finance
agencies have funded evaluations of their work in countries and regions
over the years, and most now have evaluation offices, many of them
independent in their mandate (Picciotto 2013). Colombia, Mexico, South
Africa, the United Kingdom, and the United States are among the grow-
ing number of nations that have strengthened evaluation capacity over the
years (Thomas and Luo 2012).

A premise in all this is that different methods of evaluation in varying
contexts can help make development programs more effective (OECD
2010). Evaluation assumes great importance when competition for scarce
resources increases. In times of crises, such as the 2008 global financial
crisis, there was demand for information on how government-funded pro-
grams were performing. Policy-makers and the public need to know which
programs are likely to achieve a high development impact and which are
not, and evaluation can try to provide that, as well as lessons for improving
programs’ performance.

Different approaches have tried to track the results of interventions.
Impact evaluation (IE) has been increasingly applied to programs in social
areas, such as education, health, and social protection (Sabet and Brown
2018). Infrastructure investments, for example, in energy, transport, and
water supply, have usually been put to the test using cost-benefit analysis
(CBA). Development agencies have assessed how well programs are deliver-
ing on the objectives they set out using objectives-based evaluation (OBE).

Evaluation intersects with economic analysis when assessing economic
development and also related social policy objectives such as investing in
people. Economic analysis has long been applied to influence develop-
ment policies at the macroeconomic and microeconomic levels (IEG
2010, 2012). There is a vast body of evidence on the economic costs and
returns of having greater openness in trade policy (see, e.g., Lukauskas
et al. 2013). Analysis of the effects of trade liberalization on agriculture,
industry, or services provides grounds for policy reform. Similarly, a great
deal of empirical work has tried to shed light on the economic returns to
individuals or households from having more education (for instance,
Hanushek et al. 2006; World Bank 2000).

One overarching objective of this book is to illustrate how evaluation
and economic tools can be applied more meaningfully with reference to
how development goals are being furthered. Development is tied to
human, social, and environmental concerns and impacts on future genera-
tions. This idea of “sustainable development” encapsulates the principal
considerations of policy and action. By the very nature of sustainable
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development, environmental protection and climate change become key
aspects of economic growth.

Development evaluation must find ways to assess sustainable development
and not just aspects of economic growth, as is often done. Specifically, the
socio-political and economic landscapes of nations need to factor in goals of
promoting greater social inclusion, environmental protection, or better gov-
ernance. By bringing economics and evaluation together, we can better see
the results of interventions through the lens of sustainable development.

A critical question that arises is the “evaluability” of complex sustain-
able development issues such as climate change, social inclusion, and good
governance. There is recognition that these issues present major chal-
lenges to traditional objectives-based evaluative enquiry (McGrail 2014).
Evaluating projects and interventions aimed at addressing them thus
requires reformulating evaluation goals and objectives, rethinking the
framing and design of evaluations, and blurring of evaluation boundaries
from being intervention-focused to being more aggregative.

Explicating the connection between evaluation and economic policy
analysis is another overall objective of this book. The payoffs to forging
connections between economics and evaluation can be high, but opportu-
nities have not been adequately seized, and economics and evaluation have
not been brought together sufficiently. Often bureaucratic motivations
have kept work in separate disciplines. Limitations of methods of analysis
and data availability have also stood in the way of stronger interactions
between the disciplines.

The interlinkages among strands of policy issues are complex, both
with respect to the challenges they pose and the opportunities they pres-
ent. This is not only the case for broader issues in economic development
but also for interventions, which can be individual projects or national-
level programs or policies. Economic motivations interact with social and
political forces in development interventions. For instance, trade liberal-
ization connects at the same time with sources of welfare gains and welfare
losses to specific groups in varying degrees, which then affect the feedback
on trade liberalization policies and democratic decisions made.

Bringing economics and evaluation together can create better interac-
tive links among policy areas, which, when exploited, illuminate aggrega-
tive issues of concern in development. Individual project or sectoral
analyses are valuable, and they are essential building blocks for assessing
crosscutting areas. However, if they are relied on to the exclusion of other
tools, as is often done, evaluation can fall short of its promise of informing
policy directions.
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EVALUATING SUSTAINABLE DEVELOPMENT

As development challenges become more complex, replicating what
worked in the past—even projects rated as highly successful—is no guar-
antee of continuing success. Continuing development problems, such as
groundwater depletion, quality of education, and income distribution,
remain intractable. Previous solutions may no longer suffice given a chang-
ing physical, social, and economic environment. New problems, such as
rising incidence of non-communicable diseases, environmental degrada-
tion, and climate change, add to the premium for innovation in projects
and development portfolio.

A recent review summarizes eight challenges in development that eval-
uation would do well to confront and address (Basu et al. 2016). These
issues resonate as priorities for development evaluation: economic growth
as a means to well-being; inclusive growth; environmental care, including
climate change; market-state balance and regulation; macroeconomic sta-
bility; technological change; social norms; and changes in global eco-
nomic forces.

Much of evaluation of projects and programs directly or indirectly deals
with the impact on efficiency and effectiveness of economic growth. There
is a great deal of good project evaluations as well as some evaluation stud-
ies considering the economy-wide impact of a financial crisis (e.g., IEO
2014), trade liberalization, or other changes on growth. But the current
approaches primarily deal with value addition in terms of economic
growth, with only a limited look at income distribution, environmental
protection, and good governance.

The challenge for evaluation is integrating environmental, social, and
institutional aims while assessing growth. The United Nations Sustainable
Development Goals (SDGs) capture these dimensions in the form of tar-
gets (United Nations 2016). Following SDGs and empirical results on
development attributes (see, e.g., World Bank 1991, United Nations
2016), this book takes sustainable development to mean a combination of
economic growth, social inclusion, and environmental stewardship under-
pinned by good governance.

As illustrated in Fig. 1.1, these developmental issues are distinct but
also interact with each other.

By the nature of the measurement of improvements, economic growth
is rightly captured in evaluation. Broadening of the focus of evaluation
from the pace of growth to the quality and impact of growth calls for
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Fig. 1.1 Interactions
among sustainable
development issues.
(Source: Authors’
illustration)

Economic

growth

Governance

Environmental
protection

Social inclusion

policy to inter alia address inclusive growth. Policy-making would want to
see if people are left behind, unemployment is tackled, and inadequate
health care and lack of access to education are dealt with. These topics
merit evaluation, as evaluation agendas of various organizations indicate.

Measurement and analysis of extreme poverty have received consider-
able attention, in part because poverty reduction mirrors income growth
(holding income distribution constant). The period of the Millennium
Development Goals (MDGs) saw a sizable decline in extreme poverty
(Ravallion 2013), but serious challenges remain especially as hazards of
nature or food price shocks can easily put vulnerable populations back into
poverty. Income distribution has worsened in many countries although
evaluations do not take up distributional issues often.

Environmental protection is central to sustainable development. At the
national level, income growth that comes at the cost of environmental
damage, such as air and water pollution, is proving to be unsustainable.
Beijing and New Delhi, the capital cities of the world’s most populous
countries, suffer from dangerously high levels of air pollution. Globally,
climate change is a threat to health, livelihoods, and habitats. Climate
change mitigation and adaptation need to be integral to development
policy, and their evaluation, difficult as it may be, needs to become part of
the tool kit.

The interaction among attributes of sustainable development comes
through strongly in the case of climate change. For instance, for
infrastructure investments to generate lasting growth, they need to take
into account climate effects. Energy policies impact the adoption of renew-
able and clean energy supply on the one side and the use of polluting fossil
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fuels on the other. A few countries have launched cap-and-trade schemes
for carbon emissions, and a few others have started levying a carbon tax on
fuels. More must be done, and these efforts need to be evaluated to
strengthen outcomes.

The role of institutions and governance is another overarching dimen-
sion that calls for updates to the evaluation agenda. The functioning of
institutions is being addressed in varying degrees by evaluation groups,
including those assessing organizational units or corporate entities and
strategies or directions. Greater rigor can be introduced into such work,
and the role of public goods and market externalities given greater
attention.

A continuing question is if the pursuit of sustainable development will
come at the expense of economic growth. The neglect of environmental
externalities in policy-making would seem to suggest that it views eco-
nomic growth on the one side and environmental care and climate action
on the other as conflictive. Evaluations might shed light on the possibility
that climate mitigation and other sustainability measures might contribute
to continuing economic growth and, by the same token, turn them into
market opportunities.

In this book, we provide evidence from the experience of International
Finance Corporation (IFC) and Asian Development Bank (ADB) that
economic returns and sustainable development likely go together (Chap.
4). The key point is not only that economic growth, environmental pro-
tection, and social sustainability can go hand in hand but also that it may
be hard to sustain growth without social inclusion and environmental care.

Evaluating sustainable development can have important payoffs in two
ways. It can help keep the eye on broader development goals, such as the
SDG@Gs. It can also help to adopt efficient and effective policies and invest-
ments to further sustainable outcomes. There is likely underinvestment in
evaluating development effectiveness in general (Ravallion 2009). On top
of that, the value of evaluating sustainability suggests the need for even
stronger evaluation efforts.

Considering sustainability in evaluation has usually meant different
things to different people. One way of thinking is whether a project or an
intervention itself is sustained into the future, especially after the funding
for it has ended. This of course has broader implications in that if the proj-
ect is not sustained, its benefits too may not last.

A second approach is to look at this latter aspect directly, that is, assess-
ing the extent to which the benefits of a project, program, or policy are
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maintained after formal support has ended. Development Assistance
Committee’s (DAC) evaluation framework includes sustainability as one
of'its five criteria of evaluation (see Chap. 4). Under this criterion, finan-
cial and institutional and sometimes environmental care too are considered.

A third approach, which is the focus of this book, is to think of the
impact of a project or other forms of intervention on sustainable develop-
ment (see IEU 2018 for examples). In so doing sustainable development
might be taken to mean “Development that meets the needs of the pres-
ent without compromising the ability of future generations to meet their
own needs” (Brundtland 1987).

This approach might in part be synonymous with environmental stew-
ardship, as this is a highly vulnerable aspect of efforts that target economic
growth. But, under the SDGs, sustainability goes much further than the
environment, although the stress on the environment and climate is much
stronger than under the MDGs. In addition to the environment, the
SDGs emphasize social inclusion and governance (Box 1.1).

The term “sustainability,” which has roots in forest management, might
refer to human-ecosystem balance, while “sustainable development” refers
to underlying temporal processes (Shaker 2015). It would be fair to say
that policies aimed at sustainable development would promote the best
use of resources to help meet human needs while protecting the integrity
of the natural system, which in turn is essential for future human needs
to be met.

Box 1.1 Sustainable Development Goals

The Sustainable Development Goals (SDGs) of the 2030 Agenda for
Sustainable Development were adopted in September 2015 at the
United Nations Sustainable Development Summit and officially
came into force in January 2016. The goals were based on the les-
sons from the Millennium Development Goals (MDGs). In effect
during 1990-2015, the MDGs had established a common platform
to tackle extreme poverty and hunger, universal education, and bet-
ter health. During that period, extreme poverty rate dropped from
47 percent to 14 percent, the number of out-of-school children of
primary school age declined from 100 million to 57 million, and
child mortality dropped from 12.7 million to 6 million (United
Nations 2015).
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The SDGs place greater values than MDGs on building a sustain-
able world with environmental protection, social inclusion, and eco-
nomic development. One of the new goals is to combat climate
change and its impacts on public health, food and water security,
migration, peace, and security. While MDGs were intended for low-
income countries, the new goals cannot be achieved without the
efforts of all countries including high-income ones.

The 17 SDGs are no poverty; zero hunger; good health and well-
being; quality education; gender equality; clean water and sanitation;
affordable and clean energy; decent work and economic growth;
industry, innovation, and infrastructure; reduced inequalities; sus-
tainable cities and communities; responsible consumption and pro-
duction; climate action; life below water; life on land; peace and
justice strong institutions; and partnerships to achieve the goals.

At the global level, the achievement of SDGs is monitored using
the global indicator framework developed by the Inter-agency and
Expert Group on SDG Indicators, prepared in March 2015 at the
session of the United Nations Statistical Commission. The High-
level Political Forum, established in 2012, meets annually and
serves as the main platform for follow-up and review of SDGs. The
Forum offers a means to monitor the progress in each country and
region, exchange the best practices, and to foster international
cooperation.

A recent report (United Nations 2018) states that, while there
has been some progress in the three years after the SDGs were imple-
mented, progress has not been rapid enough for the targets to be
achieved by 2030. It reiterates that the challenges in achieving the
ambitious goals are interrelated and integrated approaches need to
be adopted. For example, proper management of wastewater is
closely related with public health and the environment. It also high-
lights the crucial gaps in data from national statistical and data sys-
tems to monitor the progress toward the goals (United Nations
2018). There have also been some efforts to assess the synergies and
trade-ofts among the SDGs (Pradhan et al. 2017).
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EcoNomIcs-EVALUATION INTERACTION

Economic thinking in evaluation design pertains to reflecting more ana-
lytically about the relationship between the objectives of a program or
intervention and the results. How a project or intervention is expected to
achieve results depends on the underlying assumptions—on the validity of
what economic theory and practice expect. An evaluation based on eco-
nomic thinking begins by laying out a chain linking inputs to outputs,
outcomes, and impacts for a given project.

To answer why the intervention worked or did not work, mapping out
the results chain to test the underlying assumptions is key. Many of the
events or conditions that are assumed to produce the desired outcomes
might not be in place. Nor might the interventions function as expected,
particularly in view of the growing complexity and interrelatedness of
development programs. Assumptions need to be identified and tested in
relation to the macroeconomic and political environments. Evaluation can
unbundle the theory of change to review how an intervention might con-
vert inputs and outputs into outcomes and impacts. Theory of change is
an approach for evaluation grounded in the mechanics of social change,
looking at goals and mapping backward to identify preconditions.

To be effective, evaluation needs to consider the links connecting inputs
to outputs—and to outcomes and impacts (Fig. 1.2). This requires focus-
ing on identifying what might be the right results, getting the appropriate
measures, and providing lessons to enhance development effectiveness. To
ensure some degree of objectivity, the results might revolve around com-
monly accepted and well-articulated development goals, such as the SDGs.
The development community has tried to move from a focus on inputs and
outputs to a consideration of outcomes and impacts, as has been seen in a
series of events including the 2002 International Conference on Financing
for Development in Monterrey, Mexico, which established the MDGs, and
the 2008 Forum on Aid Effectiveness in Accra, Ghana. The adoption of
the SDGs underscored the focus on getting results on the ground.

The focus on outcomes and impacts draws attention to the vital links in
the results chain and to the complexity of attributing outcomes to particu-
lar inputs. Many factors influence results, including conditions outside the
domain of the interventions. The findings of evaluations refer to and inter-
sect with the full process of the development, from inputs to outputs, to
outcomes, and to impacts relating to the interventions. By considering the
development process in designing an evaluation, findings can have value
not only retrospectively but also in real time and prospectively.
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Fig. 1.2 Development process and the results chain. (Source: Authors’
illustration)

Some evaluations have faced the criticism that they do not deal with
unintended effects and complexities. Not only direct effects, such as the
contribution of investment to economic growth, but also indirect effects,
such as the influence of improved access to water and sanitation on girls’
education, are to be considered. These latter links are often not consid-
ered, let alone quantified. The results chain must therefore consider the
intended consequences of development activities and also the unintended
impacts, such as the social dislocations caused by a road project or a water
project, which can be just as important in urban and rural settings (Tolley
etal. 1979). Itis not enough to measure only the intended results, because
the unintended ones may provide unexpected benefits or costs. Unintended
results can provide rich sources of learning for future activities and check
on current ones.

Evaluations can bring out complementary factors and synergies for
development success. For instance, links between the public and private
sectors through public-private partnerships (PPPs) could offer new
approaches to service delivery and prove to be key to outcomes. Take, for
example, PPPs in the agricultural sector. Given the private nature of agri-
cultural activities and the public-good nature of agricultural services, par-
ticularly agricultural research and extension, the extent to which
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interventions link government and private producers makes a difference
for performance of the agricultural sector.

Transport projects in various settings are seen to improve inclusion if
they are linked with programs addressing education and health care.
Observations of rural road projects in Bangladesh point to gains when
investment takes place in related areas such as education, health, and
financial literacy. Yet another example is education policy. Education
investment pays oftf when coupled with labor-market reforms to support
job creation, especially for the lower-income strata.

Measurement is another important aspect of evaluation. Independence,
objectivity, and the impartiality of data are themselves a big part of the
validity and value of evaluations. By setting clearly measurable objectives,
analysis can focus on achievements that can be independently verified.

Often, evaluation is thought to be constrained by the lack of adequate
data and information. But it is part of the evaluative process to seek and
ensure sufficient data that are credible to lead to the evaluability of proj-
ects, programs, and interventions. The appearance of big data can be a
potential aid to this endeavor, as Chap. 5 suggests.

In development economics, various empirical methods, including
econometric analysis, measure the effectiveness of interventions. Evaluation
has evolved with some dominant approaches and several strands of analyti-
cal methods tailored to specific situations, including qualitative assess-
ments (AEA 2004; ECG 2010; IED 2014).

IE, as elaborated in Chap. 2, measures the change attributable to a
program or intervention and tries to answer the question—what differ-
ence does the program make? It considers the counterfactual, which could
be pre- versus post-program situation, or with and without the interven-
tion. This approach can help assess the effects of programs that seek to
ensure greater social inclusion and environmental protection (Croke et al.
2017). The much-cited example is the case of social protection programs,
where an evaluation delineates the impacts of conditional cash transfers.

CBA, detailed in Chap. 3, is a long-standing economic tool of analysis
especially for infrastructure projects, but it can be put to better and wider use
to assess social and environmental projects as well. It does well when data on
costs and benefits of the intervention can be gathered, which is usually easier
for the so-called hard sectors like infrastructure (see, e.g., Harberger 1976;
Boardman et al. 2006). The evaluated projects are either in the public sector
or in the private sector. Its framework provides for valuation techniques to
account for externalities such as pollution and congestion as well.
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Multilateral development banks heavily use assessments of accomplish-
ments against agreed-on or planned goals, in what is often referred to as
objectives-based evaluation, as discussed in Chap. 4. The approach is
applied for public sector as well as private sector projects. There are well-
established criteria to judge project success: relevance, efficiency, effective-
ness, development impact, and sustainability (DAC 1991, 2018). Often,
ratings on each of these criteria are aggregated to assess overall performance.

The bulk of evaluations have a project and micro, and at most a sectoral
and thematic, focus. Cross-linkages and macro-aggregations are not often
done, even when actions taken at higher policy levels are decisive factors in
individual project-level success. For example, while individual analysis of
environmental projects is valuable, the government’s environmental regu-
lation might have overriding importance.

If evaluation is to contribute to improving sustainable development
outcomes, then it must straddle project and sectoral boundaries and make
calls at the macro or aggregative levels. It must assess impacts on aggrega-
tive goals such as inclusive growth, environmental care, and good gover-
nance. Doing so requires evaluation to work closely with the economics
discipline. There are risks in doing so, but the rewards would be high.

Rather than thinking of these tools and disciplines as alternatives, they
can be considered as part of a rigorous framework that mixes methods
depending on the issues at hand. Crucial to this approach would be the
identification of high-priority objectives and issues. IE can be applied
more widely than at present, not only to social policies but also to urban
development, infrastructure, and climate change policies. We must also
take CBA more seriously and not let data limitations discourage its use.
OBE would benefit from deepening linkages with economic analysis and
incorporating evidence from complementary approaches.

Evaluations and available data often lead to findings that confirm what
is known. Here, its value lies mainly in summarizing lessons and, perhaps,
in suggesting improvements for future interventions. But some evalua-
tions generate unexpected results that question the assumed connections
between actions and desired outcomes, including the critical assumptions
and context for the underlying theory of change implicit in the activity.

By pointing out crucial but neglected areas and providing timely infor-
mation to change development thinking and guide policy decisions, evalu-
ations can push policy interventions from a generally accepted but perhaps
ineffective state of inertia to a more beneficial course. There is a premium
in evaluation taking on cutting-edge issues in sustainable development,
even when data and conceptual aspects constrain the analysis.
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EvALUuATING COMPONENTS OF THE SDGS

In the context of sustainable development, Thomas et al. (2000) discussed
the need to consider the quality of growth, in addition to its quantity, in
terms of social inclusion, environmental stewardship, and the accompany-
ing governance. Sachs (2012) signaled the importance, in addition to eco-
nomic growth, of inclusion, the environment, and good governance in
thinking about sustainable development. The goals and targets under the
SDG@Gs can be laid out within these overarching aims. Progress along these
axes can be tracked, monitored, and assessed (Kharas et al. 2018).

But these issues present challenges to evaluation. In particular, evalua-
tion priorities and methods have not kept pace with the needs of assessing
outcomes in sustainable development. We need to step up evaluation
efforts at several levels, improving frameworks; methods of analysis; and
relevant and practical applications, conclusions, and recommendations.
We now take up some illustrations of how evaluation might view the prin-
cipal components of the SDGs.

Inclusive Growth

There is a growing recognition within countries that growth that is inclu-
sive is vital for how it impacts people’s well-being and for continuing eco-
nomic growth itself. Empirical studies suggest that not only does higher
inequality tend to limit the impact of growth on absolute poverty but also
that countries with high inequality may experience rising poverty despite
good growth prospects (Ravallion 1997). Piketty (2014) shows that as
economies develop, the uneven distribution of skills and education of the
workforce promotes inequality, and inequality continues to increase unless
some measures are taken (see also Lakner and Milanovic 2013).

Redistribution policies that use taxes and transfers, while politically sen-
sitive, are still the predominant tools used to address inequality. One way
to assess whether redistribution policies promote inclusive growth or not
is to distinguish market inequality (before taxes and transfers) from net
inequality (after taxes and transfers), as done by Ostry, Berg, and
Tsangarides (2014). Their empirical analysis suggests that the impact of
redistribution on inclusive growth is generally positive except for countries
where difference between the market and net inequality is extremely large
(see also Sabot et al. 2016).
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The desire to increase economic growth remains the principal driver of
policy, but there are good grounds for building inclusion into the design
and implementation of projects intended to help raise economic growth.
In the past, social inclusion and environmental protection were viewed as
good to have but their pursuit presented unacceptable trade-offs to eco-
nomic growth. However, some results have shown that projects with
objectives incorporating inclusive growth have performed well compared
to those that do not (IED 2016).

A review of 94 private sector projects at ADB since 2006 seems to sug-
gest that development results and investment profitability are not neces-
sarily incompatible. Table 1.1 shows the association (not causality)
between a project’s profitability and its development results. It suggests
that 56 of the 94 projects evaluated (60 percent) were rated by the criteria
used as both profitable and successful in contributing to development.
Earlier exercises done at the World Bank on larger samples showed a simi-
lar association (see Chap. 4).

In these private sector interventions, projects have tried to address
inclusive growth through two main channels. The majority of them have
invested in areas where there is a constraint on inclusive growth. These
investments benefit people at the bottom of the pyramid, providing infra-
structure and financial services. In addition, there are inclusive business
transactions that work with businesses that provide services to the poor,
primarily employing people from disadvantaged groups or including the
poor in their supply chains.

The recognition of the importance of inclusive growth raises several
challenges, an important one being the management of actual or perceived
trade-offs. One example is evaluating the cost involved in expanding the
reach of education and health services as well as social protection, all of
which will aid inclusion. CBA is particularly suited to weigh the additional

Table 1.1 Development results and ADB profitability ratings

Development vesults

ADB profitability High 9 56
10% 60%
Low 23 6
24% 6%
Low High

Source: IED (2016)
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expenditures against the stream of benefits accruing from broader partici-
pation of people in the growth process.

Environmental Protection

Environmental protection remains a contentious, complex, and dynamic
area with a number of perceived or actual trade-offs to be considered. One
example is food security: there is the need to increase areas under cultiva-
tion while at the same time ensuring sustainable forest use and conserva-
tion. Another example is the pressure to develop fossil-fuel energy to
power growth which conflicts with controlling pollution and minimizing
damages to human health and mitigating climate change.

However, there is growing evidence that sustained growth will not be
possible in the future without tackling environmental degradation and cli-
mate change. Climate change is the greatest known threat to sustainable
development, and its impacts go far beyond natural disasters (Stern 2000).
The costs of climate-related disasters in many disaster-prone countries like
Bangladesh, Cuba, Haiti, Thailand, and the Philippines are staggering,
and they weigh down on economic growth.

A concern for environmental protection is sometimes seen as an imped-
iment for delivering efficient and effective projects as well as for support-
ing rapid growth. But evaluation results do not seem to endorse this
concern. A review of the success rates of projects with environmental-
safeguards categories shows an interesting association (not causality).
Those which needed more substantial environmental safeguards (because
of higher risks) performed better in terms of estimated project success
rates (Table 1.2). Projects are labeled Category A when they are likely to
have significant environmental risks.

These projects require an environmental-impact assessment and an
environmental-management plan, as well as an elaborate process of con-
sultation and coordination, bringing higher levels of complexity and risk.

Table 1.2 Success rates by environmental-safeguards category

Category A Category B Category C
Success rate 84% 62% 57%
Number of projects rated 64 263 166

Source: IED (2016)
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Despite these added challenges, the success rate of these projects is higher
than for projects with more limited (Category B) and minimal or no
potential environmental impacts (Category C). This may suggest that the
extra scrutiny Class A projects get on environmental grounds may have
positive spillover effects on the broader design and implementation.

Evaluation of climate change needs to account for more than goods
and services that can be monetized. Complementing CBA with additional
decision-making tools can make evaluations more comprehensive and pro-
vide more robust insights. Many of these tools, such as green accounting
methods, are in principle available for better valuations of natural capital.
The availability of data is usually a constraint to such valuations. But they
are important considering that when the destruction of natural capital is
not accounted for, growth prospects are likely inflated.

IE has been applied to assess policies for mitigating climate change and
environmental degradation. Examples include an evaluation of Brazil’s
deforestation control policies, suggesting that when a municipality is des-
ignated as a priority, deforestation rates within about 50 kilometers of its
boundaries decrease from improved monitoring, but rates farther away
increase from displacement of illicit activity (Slough and Urpelainen
2018). Another evaluation of community-based forest management in
Ethiopia (Takahashi and Todo 2012) found that the forest area managed
by forest associations declined more in the year of establishment than for-
est areas with no association, perhaps from “last-minute” logging. But on
average, the forest area of the forest associations increased by 1.5 percent
in the first 2 years, whereas those not managed as part of an association
declined by 3.3 percent.

Evaluators have been slow in applying economic evaluation tools to
environmental issues, but it is now urgent that the discipline comes to
grips with it. It is only with a swift policy response based on sound evi-
dence that countries can highlight and address issues threatening environ-
mental protection and achieve sustainable development.

Institutions and Governance

There is no universal strategy for pursuing a triple bottom line of growth,
inclusion, and environmental protection, but having better institutions
and good governance, which cut across all these areas, helps. That puts the
evaluations of institutions, corporate structures, incentives, and perfor-
mance at the center. Global measures of good governance vary a great deal
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across regions and countries and over time (Kaufmann et al. 2009). For
example, Southeast Asia fares poorly in its control of corruption, while in
East Asia, the gaps are wide for voice and accountability—an indicator
which captures perceptions of the extent to which citizens can participate
in policy-making processes and the accountability of governments. South
Asia, meanwhile, ranks low in political stability.

Good governance could lead to sustainable development through vari-
ous channels. It plays a critical role in promoting inclusive growth by
ensuring that public services actually reach the poor and disadvantaged.
Development practitioners know the deleterious effects on health and
education of absenteeism of doctors and teachers, especially in remote
rural areas. Consider also the crisis of climate change: the elimination of
fossil-fuel subsidies has long been advocated as a means to cutting back
high-carbon energy and freeing up funding for green-energy projects.
However, their implementation comes up against the political economy of
such reform.

But there is also evidence that even modest improvements pay off. One
review (IEG 2011) indicates that the achievement of country outcomes
was correlated with country governance, measured by the Country Policy
and Institutional Assessment (CPIA) data. Just four out of nineteen pro-
grams in countries with low CPIA governance scores (3.2 or less) had
satisfactory outcomes, compared with 75 percent in those with high CPIA
governance scores. Generally speaking, when governance is off course,
projects seem to do poorly.

Governance projects supported by external financial agencies usually
fall into the categories of public sector management (the largest segment),
financial management, civil-services reform, and anti-corruption activities.
An OBE of the success rates of these projects shows that they generally fall
below the overall average performance, signaling the difficulty of working
in the governance area (IEG 2008).

Some evidence points to the potential for governance projects to work.
IEG 2008 showed a large difference in estimated governance scores
between countries that borrowed from the World Bank for public sector
reform and those that did not (Table 1.3). Overall, borrowers had a 73
percent improvement rate in terms of countries that improved the CPIA
and non-borrowers a 48 percent improvement rate in this estimated gov-
ernance score. Across regions the correlation of public sector reform lend-
ing with changes in governance scores varied sizably. Europe and Central
Asia had the highest rate of improvement for countries getting such lend-
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Table 1.3 DPublic sector reform lending associated with higher governance
scores, 1999-2006

Region With World Bank public sector  Without World Bank public
reform lending sector reform lending
Percent Number Percent Number
Sub-Saharan Africa 70 30 47 15
East Asia and the Pacific 70 10 56 9
Europe and Central Asia 90 20 86 7
Latin America and the 75 20 25 8
Caribbean
Middle East and North 57 7 0 2
Africa
South Asia 50 6 0 1
Total 73 93 48 42

Source: IEG (2008)

Note: Entries show the percent and number of countries with an improvement in the average CPIA dur-
ing 1999-2006

ing (90 percent), and the rate of improvement for non-borrowers is almost
as high. The explanation might lie elsewhere, for instance, European
Union accession.

Service delivery is a key aspect of good governance. Developing mecha-
nisms and harnessing information technology to improve information
sharing, transparency, and civic participation have the potential to improve
the delivery of services. Recent IEs have attempted to unravel the effect of
public service delivery on achievement of the SDGs. Kingdon and
Muzammil (2013) find that unionization makes public school teachers
less accountable toward student performance and lowers incentives to put
in effort on student learning, thus resulting in low test scores. Yamada,
Sawada, and Luo (2013) find that improved health service delivery owing
to timely payment of wages is negatively associated with absenteeism
among public health workers in Lao PDR. Such findings can provide a
picture of what needs to be done to improve public service delivery.

CONCLUSION

A great deal of progress has been made in applying evaluation tools to the
assessment of individual projects, programs, or interventions. Projects and
programs remain the building blocks for achieving broad development
goals. But there is a gap in linking the economics of these actions with the
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evaluation findings and in connecting the dots to see how overall develop-
ment goals are being achieved.

This book encourages more integration of economics and evaluation
analytics. Historically, the evaluation field grew out of the need to assess
social programs and support legislation of the programs, as, for example,
in the 1960s in the United States. There has been a focus on psychomet-
rics, surveys, and data, but not the economics of the issues being tackled.
The major encounter between economics and evaluation has been in
development evaluation, and it has not been an easy one. IE opens the
door for a much greater economics-evaluation integration. CBA too has
the potential for expanding such connectivity. OBE can provide the plat-
form to integrate methods of economic evaluation with other evaluation
techniques for a more comprehensive assessment.

The book also pushes evaluations to go from being value-neutral to
embracing a more policy-oriented, and at the same time rigorous, role. To
make this transition, evaluations can be done against well-articulated
goals, such as the SDGs. It would be valuable to introduce the issues of
inclusive growth and environmental protection underpinned by good
governance as the three overarching goals encompassing the SDGs. If
evaluations were to adopt the SDGs as a measuring rod, it would be pos-
sible to get good comparative analysis of what is working in development.
Improvements in evaluation techniques are also essential. In particular,
evaluation techniques need to be adaptive, sensitive to complexity, and
amenable to feedback and replication.

An important goal for achieving sustainable development is capacity
building. In the context of evaluation, it refers to developing evaluation
capacity not only among established institutions but also among new
enterprises on a country-competency level. Contributing toward this goal
is the larger objective of this book.
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CHAPTER 2

The Spectrum of Impact Evaluations

Abstract This chapter underscores the importance of causal attribution
and takes the readers through various impact evaluation methodologies
that enable evaluators to measure the causal impact of policies. Using case
studies, it highlights important assumptions, advantages, and disadvan-
tages of each methodology to give readers a sense of how these techniques
can be applied to issues of sustainable development.

Keywords Attribution e Causal analysis ® Counterfactual ® Case studies

Policy-makers are increasingly seeking answers to the question of what
works and what does not in addressing issues of making development
more sustainable. Crucial to answering these questions is the ability to
show, to the extent possible, attribution, that a change in the outcome, say
a decrease in air or water pollution, is causally linked to a policy under
consideration.

Conventional thinking is that the scale of issues such as climate change
and income inequality is too large for them to lend themselves naturally to
impact evaluations (IEs). Cameron, Mishra, and Brown (2016) did a sys-
tematic review of published IEs of international development interven-
tions. Out of 2259 studies they reviewed (between 1981 and 2012,
though the number of studies increased significantly after 2008), 1476
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were on health, nutrition, and population; 521 were on education; and
341 were on social protection. Only 14 were on energy and 124 on envi-
ronment and disaster management. The systematic review also finds that
over the years there is stagnation on rigorous IEs on economic policy,
energy, transportation, and urban development.

Given the complex nature of issues of sustainability, skepticism about
their suitability for evaluation is justified. How can we randomly assign
deforestation or air pollution to treatment and control areas? How can
policy-makers experimentally roll out policies that are aimed at bridging
rural-urban gaps? Is it politically feasible to provide social mobility oppor-
tunities to some but not to others? In this chapter, we discuss using
real-life policy case studies how econometric experimental and quasi-
experimental IE methods can be extended to overcome practical and
empirical challenges.

Way Imract EVALUATION?

Public policy-makers are guided by goals, objectives, and indicators. IE
not only assesses whether goals were reached but also helps to understand
the mechanism by which the impacts were generated. The shift toward
evidence-based policy-making calls for a good understanding of what IE
can and cannot do as well as how it can be designed, applied, and repli-
cated. The core objective of IE is to assess how much of an impact can be
attributed or causally linked to a specific project, program, policy, or even
a shock such as a climate-related natural disaster.

The application of IE is not limited to small-scale and targeted projects.
IE tools offer flexibility to evaluate targeted projects such as the impact of
change in classroom pedagogy in public schools on children’s learning
outcomes, as well as to evaluate large-scale, national-level programs and
policies such as compulsory education or subsidies for the education of
girls. It thus has the capacity to assess the impact of interventions related
to an array of issues included in the SDGs such as poverty alleviation,
social inclusion, and environmental stewardship.

To illustrate the practical and empirical challenges in conducting IEs of
sustainable development policies, let us consider, as an example, the policy
to control illegal deforestation in Brazil, which is directly related to SDG
12 (climate action). We know that deforestation activities tend to be con-
centrated in areas with high levels of forest resources and low levels of
governance and monitoring. Therefore, policies to control deforestation
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are often geographically targeted. One such policy is the Priority
Municipality (PM) program introduced in the Brazilian Amazon in 2007
that instated rigorous monitoring in areas that experienced extensive ille-
gal deforestation (Slough and Urpelainen 2018). While this is the typical
policy response, assessing the success of such a policy in curbing deforesta-
tion can be challenging.

An obvious challenge for evaluators is that the PM program does not
have control over the movement of extractors engaged in illicit deforesta-
tion from the priority areas to other areas where there is no restriction. It
is thus possible that extractors who previously practiced illegal logging in
priority areas decided to move elsewhere and continue their activities after
the program was introduced. If an evaluation only accounts for the changes
in deforestation within the priority areas and fails to consider the negative
spillovers in other areas, the results may suggest a significant decrease in
deforestation rates. This might lead to the conclusion that the program
achieved its objectives although there may be serious negative spillovers in
other areas.

The question IE should ask therefore is “What is the treatment effect of
a program on an outcome?” Answering this question requires a good
understanding of causal inference and the spectrum of available evaluation
methods so that the most suitable one can be chosen.

Causal Inference and Counterfactuals

In seeking answers to questions about the effect of an intervention, the
challenge is to establish causality between a program and an outcome.
Econometric IE is a tool that helps us empirically establish causality by
measuring the differences (A) in outcome (Y) of the program participants
(T) and outcome of the nonparticipants (C), given by the formula:

A=XIT)-(YIC)

To further illustrate the complexity in establishing causality, let us look
at another example. Investing in rural infrastructure such as electrification
and roads is considered vital to reducing rural-urban inequality and pro-
moting inclusive growth (UN 2016). Chen, Chindarkar, and Xiao (2019)
examine the causal effect of an electrification upgrading program on
improvements in rural health systems including health services utilization,
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health information, and health facilities. In 2003 the state government of
Gujarat, India, launched the Jyotigram Yojana (JGY), which provides
24-hour, high-quality electricity to rural areas. Stable electricity supply is
an enabler of universal access to health care as it mediates health services
utilization such as child immunization and ante-natal care, access to health
information through electronic media, and functioning of health equip-
ment in rural health centers (Chen et al. 2019; WHO 2014).

Therefore, improving the quality of electricity supply can be expected
to improve rural health systems. This would effectively result in greater
health equity as the health gap between rural and urban households is nar-
rowed. Considering just one of the outcome indicators—child immuniza-
tion—the formula indicates that the gap between the immunization rate
of children from households that reside in villages that were electrified
under the program (YI7) and the immunization rate of children from
households that reside in villages which remained unelectrified (Y|C) is
the effect caused by program (A). An important question is whether the
households in electrified and unelectrified villages are comparable.

In order to draw a causal inference, the observed outcome of the treat-
ment group—or the individuals or households affected by the program—
needs to be compared with the potential outcome of the group had they
not been exposed to the program. This is referred to as the counterfactual
outcome. The difference between the actual outcome and counterfactual
outcome can be attributed to the program because in this scenario the two
groups are identical in expectation except for their treatment status.! In
other words, we expect the two groups to be identical, on average, in the
absence of the program. In reality, however, the counterfactual outcome
is not observed. It is not possible to observe the immunization rate of the
same children with and without electrification simultaneously. The coun-
terfactual thus needs to be estimated, and this is where econometric tools
come in handy.

Estimating the Counterfactunl

The identification of program impact requires generating two groups that
are statistically identical in expectation in the absence of the program: one
group affected by the program, called the treatment group, and a group
not affected by the program, called the control group. Comparing out-
comes of these groups ensures that the difference between the outcomes of
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the treatment group and the control group is due to the program. The
challenge in identifying the causal impact is to find a valid control group.
In the case of rural electrification, the first thing that one would think
of is to compare the immunization rate before the treated households
were exposed to the program and after the program was implemented:

A=(¥,IT)~(Y,IT)

As illustrated in Fig. 2.1, the immunization rate before the interven-
tion, which is an estimate of the counterfactual, is ¥,,, and the rate after
the intervention is Y. The before-and-after comparison seems to suggest
that the intervention increased the immunization rate by Y, -Y,,.

However, consider the case where the majority of rural households suf-
fered from a drought. A decline in income from the crop damage could
have discouraged parents from investing in their children’s health. Then
the outcome in year 1 in the absence of intervention would likely be lower
than Y,,. In this case, the actual impact of the program might be ¥, -7, .,
which is larger than ¥, —Y,. A failure to account for the effect of drought
will result in underestimating the impact.

On the other hand, other factors might positively affect the health out-

comes of children over time such as an increase in household income or
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Fig. 2.1 Before-and-after comparison. (Source: Authors’ illustration)
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increase in health budgets allocated to the state. Ignoring these factors
that might lead to an increase in the child immunization rate could result
in overestimation of the impact of the program. The same considerations
hold for other types of interventions, such as education, vocational train-
ing, and micro credit. The baseline outcome can hardly serve as an accu-
rate measure of the counterfactual.

With such situations in mind, another method of counterfactual esti-
mation uses a group that is not exposed to a program. As shown in
Fig. 2.2, the gap in observed outcomes of the treatment group and the
control group is Y¥,, —Y,,. This estimates the impact of the program only if
we can assume that the changes in the immunization rates caused by the
electrification program would not be different for the two groups. In
many cases, the program is targeted toward areas or groups of people who
are in need of the program. If the households in target areas of rural elec-
trification program are different from households in non-target areas, say
in terms of their socioeconomic conditions, then we are essentially com-
paring apples to oranges.

The effect of an intervention is then likely to be different for the treat-
ment group and the control group. If the counterfactual of the treatment
group were observed, then we would know that the real impact is observed
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Fig. 2.2 With-and-without comparison. (Source: Authors’ illustration)
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changes in treatment group (Y, -7, ) less observed changes in control
group (Y, -Y,, ). In other words, the change in outcome of the control
group is the change that would have occurred without any policy inter-
vention and therefore that part cannot be attributed to the intervention.

Another important factor that could taint the estimate of counterfac-
tual is the selection mechanism. Information on the electrification pro-
gram could attract some houscholds to move from villages with poor
electricity supply to the target villages. Those households might also have
higher health awareness than those who stay in non-targeted villages.
Naturally, the effect of the program is larger for such households com-
pared to others, which again leads to a bias in the program’s impact
estimation.

Selection bias occurs when the program participation decision is cor-
related with unobserved factors. This is a serious concern in various types
of interventions. In a conditional cash transfer program where the cash is
provided on the condition of children being in school, it is highly likely
that parents with higher motivation to send children to school, which is
typically unobserved, will participate in the program. Depending on the
selection mechanism, a simple with-and-without comparison could bias
the estimated impact of the program.

Establishing a Theory of Change

Before applying either experimental or quasi-experimental methods, eval-
uators must lay out the theory of change, which is the causal logic of how
and why a particular program is likely to achieve the intended outcomes.
It is guided by existing theoretical and empirical literature and helps to
build appropriate hypotheses for the IE. For instance, the theory of change
underlying improved rural electrification and child immunization may be
that electrification provides better vaccine storage facilities. There might
also be positive spillovers from improvements in other aspects of the health
system such as improved health facilities and increased access to health
information.

In the IE, the econometric analysis would examine the effects of
improved electricity access on child immunization rates as well as mediat-
ing factors such as health facilities and health information.



32 V. THOMAS AND N. CHINDARKAR

INTERNAL VALIDITY AND EXTERNAL VALIDITY

IE seeks answers to the causal effect question, and its usefulness greatly
depends on its validity, both internal and external. For an evaluation to
have internal validity, the outcome of the control group needs to be indeed
a valid counterfactual and the estimated impact needs to be solely attrib-
uted to the program. In some cases, explanatory variables may not be well
specified (referred to as omitted variables) or accurately measured (mea-
surement error). There might be issues related to program assignment
(imperfect compliance with the treatment or correlation between treat-
ment assignment and outcome). Other factors such as attrition and exter-
nalities also put internal validity at risk. Any of these might cause low
internal validity, undermining the inference of causality.

External validity means that results are applicable or generalizable to
different populations, contexts, and outcomes. The threats to external
validity essentially concern important interactions between the treatment
and individual characteristics, location, or time (Meyer 1995). The less the
likelihood of violating external validity, the more confident policy-makers
can be in applying the impact evaluation learning to populations beyond
the one under examination, or to other contexts.

While strong validity improves the quality of IE, incorporating IE in
policy design a priori could help minimize threats to internal and external
validity. Prospective IE can be incorporated in the process of policy design
so that valid counterfactuals and data are available in the future.

Random Assignment

It is not possible to avoid all threats to internal and external validity, but
there is a tool to help deal with it: random assignment. Often referred to
as randomized controlled trials (RCTs), random assignment is increasingly
used in economics and other social sciences. RCTs give every eligible unit
an equal probability of being selected into a program. Such a selection
mechanism not only generates a valid counterfactual, but it is also trans-
parent and accountable. RCTs are often viewed as the most credible
approach to establishing causality because they require few statistical
assumptions and analysis can be done using simple econometric methods.

Random assignment of treatment and control groups produces two
comparable groups when sample size is large. This is based on the prop-
erty called the law of large numbers (LLN). The LLN states that a sample



THE SPECTRUM OF IMPACT EVALUATIONS 33

average will approximate the average of the population from which it is
drawn as the sample size grows larger. The gap between averages of two
groups can then be interpreted as the unbiased estimator of the average
treatment effect (ATE). This can be expressed as

Y, =a+ﬁ7;+8i

where T, is the treatment status dummy that equals 1 if a randomly
selected unit, , is treated, and 0 otherwise. Random assignment ensures
that T'and 7 are independent and the estimated treatment effect S ¢
is unbiased.

Sampling and Validity Issues in Randomization

In practice, it is not simple to generate two groups that are the same
except for the treatment status. Random assignment is commonly con-
ducted in two steps. The first step is to randomly select a sample of poten-
tial participants from the eligible population. The second step is to
randomly select units to be assigned to treatment and control groups.
Each step ensures external and internal validity, as in Fig. 2.3.

Although RCTs seem to be a solution for establishing validity, some
have pointed out that in reality they might be compromised (Deaton and
Cartwright 2016; Ravallion 2018). Internal validity of estimates could be

Eligible units
External
Random selection validity
Evaluation sample
Randomized Internal
assignment validity
Treatment group Control group

Fig. 2.3 Random sampling and randomized assignment of treatment. (Source:
Authors’ illustration)
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put at risk when compliance with treatment assignment is not perfect,
there are externalities, or randomization is conditional on observed vari-
ables. Most programs aim to reach all members of the randomly assigned
treatment group. In many cases, however, full compliance with the treat-
ment assignment may not be achieved. This could be due to the behavior
of both the treatment and control groups.

Take, for example, a vocational training program oftfered to randomly
selected schools. Some in the treatment schools who are offered a free
training course may not be motivated to take up the program. On the
other hand, some in the control group may decide to transfer to a school
in the treatment group. These behaviors change the original treatment
assignment status and contaminate the randomized design.

A second threat to internal validity is externalities. Most social science
RCTs are conducted in the field, where externalities are often generated,
and not in a laboratory. In the vocational training program example, con-
sider a case where there are two friends, one assigned to the treatment
group and the other assigned to the control group. It is conceivable that
the one in the treatment group performs well owing to the training pro-
gram and passes on information to the friend in the control group, who,
because of the information received, also performs well.

A third threat is imperfect randomization. Randomization is often con-
ditional on a set of observed variables. The assumption that, conditional
on the observed variables, the potential outcomes of treatment and con-
trol groups are identical in expectation could eliminate the selection bias.
For this assumption to hold, the set of observed variables needs to include
all the relevant variables that account for the differences between the two
groups. Incomplete data on observables could result in selection bias
owing to omitted variables. It is, therefore, important to carefully select
the variables according to the setting and purpose of the program.

While randomization can eliminate selection bias to a large extent, it
does not guarantee that findings from an RCT in one context will neces-
sarily hold in others. Duflo, Glennerster, and Kremer (2007) discuss that
there are three major factors to consider in examining the external validity
of RCT results. First is careful design and documentation of the interven-
tion. While an RCT can be well designed and successfully implemented as
a pilot or on a small scale, scaling up and replication can present a bigger
challenge, particularly when the evaluation design is not clearly docu-
mented. Procedures must be put in place to record the study design and
implementation processes so that policy-makers can use them for program
expansion and replication.
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A second factor is whether findings from an RCT on one sample can be
generalized to the population. As previously discussed, external validity
can be strengthened by randomly selecting the sample from the eligible
population in the first step and randomly assigning the treatment and con-
trol groups in the second step. However, in practice, sampling may not be
random and therefore not representative of the population. In some cases,
the eligible sample may be selected because it is convenient. The sampling
decision is often guided by the availability and approval of study partners
such as nongovernment organizations or local governments. This severely
constrains the generalizability of RCT findings to samples beyond the one
being studied.

A third factor is how the effect of the program would difter if the treat-
ment were slightly different. In a conditional cash transfer program, what
would happen if the amount offered were increased? Would the results
change if the age of eligibility were lowered? Conducting RCTs with mul-
tiple treatment arms could offer insights into what works and what does
not and how the program could be tweaked. However, this increases the
design and implementation complexity. A sound approach is to have an
appropriate theoretical framework to judge which treatment arms are
important.

Finally, RCTs may not always yield estimators that are more unbiased
relative to observational or nonrandom studies. The first reason for this is
linked to issues of external validity and choice of samples for RCTs
(Ravallion 2018). The second reason pertains to the variance of errors in
estimates from RCTs compared to observational studies. Ravallion (2018)
argues that, despite the bias, the variance of errors from observational
studies that use large sample sizes could be low enough to assure that they
are closer to the true population parameter. In contrast, despite the lack of
bias, the small and selective samples that are often used in practice for
conducting RCTs may yield estimates that are further from the true popu-
lation parameter.

Which Treatment Pavameters Ave of Intevest?

Deaton and Cartwright (2016) suggest there are three alternatives when
internal validity is violated and an ideal ATE, f, cannot be calculated.
First is to calculate the difference in means between those who, regardless
of their assignment status, received the treatment, f,, and those who did
not. This is called the average treatment effect on the treated (ATT).
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Second is to estimate what is called “intent to treat” (ITT), S,, which
is the difference between the average outcome of those who were intended
to be in the treatment group and those who were intended to be in the
control group, according to the original treatment assignment and regard-
less of whether they complied. The I'TT estimate will be different from f
unless there is perfect compliance. Perfect compliance is often violated in
field experiments, and those who do not comply with their assignment
status tend to have different characteristics compared to those who com-
ply, making f, a parameter of interest.

Third is an estimator, f3;, called the local average treatment effect
(LATE). In many cases, the program is not directly offered to all individu-
als. Rather only information on the program is randomized, and individu-
als select themselves into the program based on the information. Such
experimental design is common in social programs offering vocational
training. LATE estimates the program effects for the subgroup that com-
plies (p), and it s calculated as 8, = B, / p. In particular, it only accounts
for those whose treatment status was induced by the randomized program
information. In other words, it is the average causal effect for those who
participated in the vocational training program only because they were
offered information without which they would not have participated.

These three estimators are average over different populations; there-
fore, they are different without additional assumptions on the heterogene-
ity of treatment effects (Deaton and Cartwright 2016). In general, it is
natural to assume there are different characteristics for those who comply
with the treatment assignment and those who do not. For instance, those
who are offered information but decide not to participate in the voca-
tional training program may already have high skills and not feel the need
for further training. Those who participate even if they are not offered
information may have higher motivation and may learn more from the
same training than participants in the treatment group. Given that treat-
ment effects are often heterogeneous, it is vital to be clear about what is
being evaluated and which treatment parameter is being estimated.

Need for Baseline Information

Since the treatment assignment may not be completely random even in
RCTs, a good practice is to conduct baseline surveys to examine initial
conditions as well as their interactions with the impact of the program.
Baseline surveys are crucial in conducting balance checks. Balance checks
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enable evaluators to statistically judge whether the treatment and control
groups are similar on average before the intervention is introduced. These
can be performed using simple hypothesis tests of difference in two sample
means. The expectation is that there should be no systematic differences
on average in the observed characteristics of the treatment and control
groups. This strengthens both the internal and external validity of the
findings from the RCT.

Additional balance checks can be performed in case of attrition, where
units assigned to the treatment or control group drop out of the experi-
mental study. Here we would compare the balance between the treatment
and control groups before and after attrition. Again, the expectation is
that there are no differences between the treatment and control groups
post attrition, meaning attrition was not systematic and therefore should
not be a validity concern.

QUASI-EXPERIMENTAL METHODS

Can policy-makers randomly select where to construct a new road, build
irrigation systems, or supply electricity? RCTs have many advantages;
however, public policy implementation rarely follows experimental design,
as it may not fit with program objectives, be costly, or be politically unfea-
sible or unethical. In circumstances where randomization is not feasible, it
is possible for policy analysts to exploit natural experiments or quasi-
experiments that offer opportunities to select a control group that was
excluded from the program but shares similar characteristics with the
treated group.

Various econometric tools are available to identify causal effects using
quasi-experimental methods. Each method comes with a different set of
assumptions and data requirements that need to be considered carefully.
Each has its advantages as well as limitations. In this section, we will dis-
cuss four commonly used quasi-experimental methods—difference-in-
differences, regression discontinuity, instrumental variables, and propensity
score matching.

Difference-in-Differences

Interventions to tackle environmental issues often adopt geographical tar-
geting as policy needs to prioritize areas with more severe environmental
deterioration. The study of deforestation policy in the Brazilian Amazon is
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a case when randomized policy implementation is not possible because, by
its very nature, priority areas are located where deforestation activities are
more extensive (Slough and Urpelainen 2018). This program which intro-
duced rigorous monitoring in areas with extensive deforestation could
generate a displacement of deforestation to neighboring areas if there is
limited state capacity to properly implement the program.

Evaluations if designed properly can help examine the effect of policies
beyond the targeted areas. To create a natural experiment setting, that is,
assignment of priority areas, the study uses changes in priority areas over
time according to changes in deforestation rates. The study combines
information on priority areas designated by the government and from sat-
ellite monitoring data to identify forest clearing. It then exploits the varia-
tion in designation of priority areas over time to evaluate the impact on
deforestation in the target areas as well as neighboring areas using the
difference-in-differences (DID) method.

A simple before-and-after or with-and-without comparison would not
give an accurate causal estimate of such a program. The quasi-experimental
setting always leaves concern about nonrandom program implementation.
If both pre-program and post-program data are available for both treat-
ment and control groups, a method called DID is one way to eliminate the
bias. DID makes use of these data to obtain a valid counterfactual to esti-
mate the effect of an intervention or a program by comparing the average
change in outcome over time between the treatment group and con-
trol group.

Using the example of deforestation policy, average change in the prob-
ability of a deforestation event (the outcome variable of interest) in the
priority area and control area is illustrated in Fig. 2.4. Before the program,
the average probability of a deforestation event for the treatment group is
A, which is higher than the average probability for the control group, C.
The average change from year 0 to year 1 in the control area is the coun-
terfactual for the priority area. This means that in the absence of the pro-
gram, the priority area would follow the same trend as the control area and
reach Ein year 1. This decrease from A to E needs to be subtracted from
the actual change in the treatment group, from A to B.

Therefore, as summarized in Table 2.1, the impact of the program is
calculated as

DID = (B~ A)~(D~C)=(0.76-0.86)—(0.68—0.70) = 0.08
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Fig. 2.4 DID applied to deforestation policy. (Source: Authors’ illustration)

Table 2.1 Calculating the impact in DID method

After Before Difference
Treatment group B A B-A
0.76 0.86 -0.10
Control group D C D-C
0.68 0.70 -0.02
Difference B-D A-C (B-A)—(D-C)
0.08 0.16 -0.08

Source: Authors’ illustration

As DID averages the treatment effect over the entire treatment and
control population, the resulting estimate is the ATE. Econometrically,
estimation of the ATE using DID is done using the following regres-
sion model:

Y, = B, + B,TREAT, + B,POST, + B,TREAT, * POST, +s,
where Y, is the outcome variable of interest. TREAT, equals 1 if treated

and equals 0 if not treated. POST, equals 1 if post-program period and
equals 0 if preprogram period. B, gives the DID estimate.
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The DID Parallel-Trends Assumption
DID provides an unbiased estimate of the treatment effect under the
parallel-trends (or equal-trends) assumption. The parallel-trends assump-
tion is that in the absence of the program, the difference in the outcome
over time for the treatment and control groups would follow the same
trend or the outcomes would move in tandem. It is important to note that
the assumption does not state that in the absence of the program the out-
come for the treatment and control groups would be the same. Rather, it
assumes that the outcomes, although different, follow the same trend.
Although there is no formal statistical test to prove that both groups
follow the same trends in the absence of a program, there are several ways
to check the validity of this assumption. First is to graphically compare the
trends in outcome using several periods of preprogram data. If the pre-
policy trends are the same for the treatment and control groups, then it is
safe to assume that they follow parallel trends. Figure 2.4 shows that con-
trol and treatment groups follow the same trends before the program
implementation. This gives more confidence in assuming that the two
groups would follow the same trends after year O if not for the program.
A second way to test the validity of the parallel-trends assumption is to
perform what is known as a placebo or a falsification test using a different
slice of time, a different sample, or a different outcome variable. The idea
is that the program should have no impact on this differently chosen time,
sample, or variable. If we do find significant effects, then there might be
some unaccounted-for or unobserved factors outside of the program that
caused the changes in outcome. Slough and Urpelainen (2018) use the
12-month time period prior to actual priority area assignment and run
their DID model only on pre-program data. The hypothesis is that there
should be no significant reduction in the probability of deforestation dur-
ing this period. Their placebo test results support this hypothesis, and
therefore the parallel-trends assumption holds.

Advantages and Limitations of DID

In many quasi-experimental programs, the treatment assignment rules are
not as clear as in experiments. The advantage of DID is that it controls for
unobserved as well as observed characteristics that affect participation in
the program as long as the characteristics are time invariant. Many observed
characteristics, such as geographic and climatic conditions, or unobserved
characteristics, such as a culture of conservation, are likely to be constant
over time. DID’s biggest limitation, however, is that it does not control
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for time-varying unobserved characteristics, like the ability and motivation
of local government personnel in implementing deforestation policy. If
different personnel are in charge at different points in time, their ability
and motivation to implement the policy with stringency is likely to be time
varying. Therefore, we might still estimate slightly biased treatment effects.

Regression Discontinuity Design (RDD)

Often public policies follow eligibility criteria for targeting purposes.
Common examples of these are pension programs, which impose an age
eligibility criterion, or poverty-alleviation programs, which impose a
minimum-income criterion. These criteria can be exploited to create com-
parable treatment and control groups and to evaluate large-scale pro-
grams. The example of an evaluation by Chen et al. (2013) of energy
policy in China can help illustrate this. The study applies a quasi-
experimental method called regression discontinuity design (RDD) to
evaluate an energy program that provides coal for winter heating in
Northern China.

RDD can be used to evaluate programs that have a continuous eligibil-
ity index with a clearly defined eligibility threshold or cutoff. The observa-
tions close to the cutoft are divided into the eligible (treatment) and
non-eligible (control) groups, and their outcomes are compared in order
to estimate the local average treatment effect. As RDD restricts the treat-
ment and control groups only to a certain bandwidth around the cutoft to
ensure that they are similar on average, the treatment effect cannot be
generalized to the entire population. We are therefore only able to esti-
mate the LATE.

During the period of central planning (1950-1980), the Chinese gov-
ernment provided free coal for winter heating to homes and businesses as
a basic right in Northern China. Such coal combustion releases harmful air
pollutants that are known to adversely affect human health. Owing to
budgetary limitations, the free provision was restricted only to areas north
of the Huai River (shown in Fig. 2.5). This created a quasi-experimental
opportunity to compare the cardiorespiratory mortality rates and life
expectancy of the treatment group, residing just north of the river that
received free coal, and the control group, residing just south of the river
that did not receive free coal. Here the distance from the river is the con-
tinuous eligibility index, and the river itself is the spatial cutoff point. As
the two groups reside within close proximity to the river, they are assumed
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Fig. 2.5 Cities to the north and south of the Huai River. (Source: Chen et al.
2013)

to be similar in all important aspects except for the amount of pollutants
they were exposed to.

The RDD treatment effect can be estimated using the following linear
regression model:

Y, =B, +Bx, +pw, +¢,

where Y is the value of the outcome for unit i, in this case, life expectancy
at birth; x, is the continuous eligibility index, in this case, the degrees
north of the Huai River; w, is the dummy variable that indicates whether
the unit is in the treatment or the control group, in this case, 1 for loca-
tions north of the Huai River and 0 otherwise.

The study finds a striking decline in life expectancy north of the Huai
River. Figure 2.6 indicates that average life expectancy at birth reduced by
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The estimated change in life expectancy
(and height of the brace) just north of the
Huai River is - 5.04 years and is statistically O
8 - |significant (95% CI: -8.‘81, -1.27).
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Fig. 2.6 Fitted values from RDD estimation. (Source: Chen et al. 2013)

almost five years for those living just north of the river owing to increased
exposure to air pollution.

This study demonstrates the difficult trade-off between economic
growth, public health, and environmental quality that many growing
economies face today. The level of pollutants at the time of the study
could be used as a reference for cities in developing countries such as
Brazil and India where pollution is a serious issue. Though certain adjust-
ments are required in applying the findings in different countries or
different contexts, the insights obtained in such evaluations are useful in
controlling or avoiding interventions that might have negative conse-
quences on the environment.

Advantages and Limitations of the Regression Discontinuity Design
(RDD)

The RDD method exploits the opportunities naturally generated by the
program eligibility criteria and allows unbiased estimates of the treatment
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effect. An advantage of the RDD method is that it does not require any
eligible units to be untreated for the purposes of the IE. The treatment
effect, however, is valid only for the units around the eligibility cutoff. In
other words, the estimated treatment effect is the LATE. Therefore, an
important limitation of RDD is that the estimated effects may not always
be generalized to units whose eligibility scores are far from the cutoff point.

A further challenge arises when the enforcement of eligibility is not
clear-cut or “sharp” but is “fuzzy.” This means that not all eligible units
may be affected by the program, and some ineligible units might be
affected. If the compliance with the eligibility criteria is “fuzzy,” the eligi-
bility score can be replaced with a probability of participating, and the
estimated treatment effect is the difference around a neighborhood of the
cutoff score.?

The statistical power of analysis presents another challenge that arises
because the RDD method only estimates impact around the cutoft. This
restricts the number of observations used to estimate the impact, which
lowers the statistical power of analysis. The bandwidth around the cutoft
point needs to be determined so as to include a sufficient number of
observations while maintaining the balance of important characteristics to
make the treatment and control groups comparable.

Finally, problems also arise when it is possible for participants to manip-
ulate eligibility criteria. For instance, if corruption is high, it may be pos-
sible for people to provide fake documents to make them eligible for the
program. This contaminates the quasi-experimental features of RDD and
produces biased estimates. A simple way to identify manipulation is to plot
a histogram of eligible units along the continuous eligibility criteria. The
appearance of far too many units clustered just above the eligibility criteria
might indicate potential manipulation, and policy analysts will need to dig
further into how the program was implemented on the ground.

Instrumental Vaviables (IV)

Another important quasi-experimental method is called instrumental vari-
ables (IV). As discussed previously, there might be a systematic correlation
between program participation and unobserved characteristics of the par-
ticipants, in what is often referred to as endogeneity. Endogeneity may
arise if participants self-select themselves into a program or they do not
comply with randomized experimental design or program eligibility crite-
ria. IVs allow us to address such issues of endogeneity.
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Let us understand IV using IE of the Moving to Opportunity (MTO)
program, an experimental housing-mobility program introduced in
1994 in several cities in the United States. This program was motivated by
the fact that there is significant geographical disparity in social and eco-
nomic status and was implemented to examine whether moving from a
high-poverty neighborhood to a low-poverty neighborhood improves
social and economic prospects of low-income families. Under MTO, eli-
gible families were randomly assigned housing vouchers by the US
Department of Housing and Urban Development to move from poorer
neighborhoods to better-off neighborhoods. They were also provided
counseling services to adjust to the new neighborhoods. The control
group families did not receive any vouchers.

However, they continued to receive other government assistance they
were eligible for. As discussed in the randomization section, in reality,
perfect compliance with the randomized treatment assignment is rare. In
the case of MTO as well, not all families who were offered the housing
vouchers actually took them up. The evaluation of MTO conducted by
Chetty, Hendren, and Katz (2016) applies IV to address this imperfect
compliance in voucher take-up.

Without full compliance, the estimated treatment effect is either that of
offering a program (ITT), that of participating in the program (ATT), or
limited to those who complied with the experimental design or program
eligibility criteria (LATE). As previously discussed, the basic ATE estima-
tion regression setup is expressed as follows:

Y, =a+ﬁ7;+8i

When treatment assignment is not random in reality, treatment dummy
Tand the error term ¢ are systematically correlated, that is, cov( 7, €) # 0.
The IV method aims to remove this correlation by isolating the variation
in T that is uncorrelated with . For an instrumental variable, Z, to be
valid, it must satisfy the following two conditions:

cov(Z,T)#0 and cov(Z, &) =0
The first condition is called relevance, and it shows that an IV is corre-

lated with the treatment variable. The second, called exogeneity, shows
that the IV is uncorrelated with the error term. Essentially, we rule out any
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direct effect of the IV on the outcome or any effect coming from unob-
served or omitted variables. This is also known as exclusion restriction.
Chetty, Hendren, and Katz (2016) use the randomly assigned MTO
treatment indicator as an IV (Z) for actual take-up of housing vouchers.
As the random treatment indicator is correlated with treatment assign-
ment and uncorrelated with the error term, it satisfies the IV validity con-
ditions. The exclusion restriction is that the MTO voucher offers affect
the outcomes only through the actual use of the voucher. They use a two-
stage least-squares (2SLS) regression that is composed of two regressions.?
The first stage regresses the voucher dummy variables on the random
treatment indicator Z, additional covariates, and the error term, u,;:

T =n,+mZ +u,
Because Z, is uncorrelated with u,,, the estimate of 7, and =, is
uncorrelated with u,,.
The second stage regresses the outcome variable on the predicted value
of voucher take-up from the first stage with other covariates and the
error term:

Y =a,+AT, +u,

Because f is uncorrelated with u,, we can now say that the correlation
between the treatment variable and the error term is zero in the second
stage. In other words, voucher take-up is no longer systematically corre-
lated with the error term. From the 2SLS estimates, Chetty, Hendren, and
Katz (2016) find that children who moved to better-off neighborhoods
before the age of 13 years had better rates of college attendance, higher
earnings, and lower rates of single parenthood as compared to children
who did not get the opportunity to move. When applied to a broader
context, programs such as MTO are likely to reduce intergenerational
transmission of poverty and inequality.

IV is also useful in evaluating infrastructure programs, which are often
targeted toward specific areas. In South Africa in 1993, where only one-
third of the houscholds had access to electricity, the government commit-
ted itself to universal electrification. By 2001, almost a quarter of
households were newly connected to the grid due to mass rollout of elec-



THE SPECTRUM OF IMPACT EVALUATIONS 47

tricity. Evaluating the causal effects of the intervention is not straightfor-
ward, as program implementation was not random.

To address the selection bias, Dinkelman (2011) uses an IV approach
and analyzes the impact of access to grid electricity on employment growth
in rural communities. Electrification implementation is instrumented
using land gradient. Land gradient is an important determinant of imple-
mentation sequence as more time and resources might be required to
connect communities residing in higher altitudes and therefore they might
be connected to the grid later compared to communities residing on flat
lands. The exclusion restriction of the study is that land gradient is unlikely
to affect employment outcomes other than through electrification.

Moreover, IV is also suitable to evaluate the effect of good governance
on economic growth, which often suffers from endogeneity because gov-
ernance and economic growth affect each other simultaneously, that is,
good governance can increase economic growth but at the same time eco-
nomic growth can lead to improved governance. Mauro (1995) analyzes
data from 70 countries with information on corruption, red tape, and
efficiency of the judicial system. Among these institutional factors, he finds
that corruption is the cause for lower private investment, which leads to
lower economic growth. The IV used to address endogeneity is the index
of ethnolinguistic fractionalization, which measures the probability that
two persons drawn at random from a country’s population will not belong
to the same ethnolinguistic group.

The IV meets the two conditions of relevance and exogeneity—coun-
tries with higher fractionalization are expected to be more corrupt as
bureaucrats may favor their own ethnolinguistic groups; and fractionaliza-
tion is not expected to directly affect economic growth other than through
its effect on institutional efficiency. Not only does the study identify the
channel through which governance affects economic growth, but it also
estimates the magnitude of the effects, which offers valuable insights into
policy-making. For example, the findings suggest that if Bangladesh
improves its integrity and efficiency of bureaucracy to the level of Uruguay,
its investment rate would rise by almost 5 percentage points and its annual
GDP growth rate would rise by over 0.5 percentage points.

Advantages and Limitations of IV

IV enables evaluators to obtain unbiased estimates of treatment effects
even in the presence of imperfect compliance. A significant advantage of
IV is that evaluators can apply the method even to post-program cross-
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sectional data. A drawback is that it is not always feasible to find a valid
IV. Unless the IV satisfies the validity conditions, the estimates of the
program effect will be biased. Since there is no statistical test for exclusion
restriction, one has to draw upon theory and policy background to argue
that the IV is truly exogenous. Only under a very specific condition of
availability of multiple IVs can a statistical test for weak instruments be
conducted.

Propensity Score Matching (PSM)

How can we evaluate a program if we do not have pre- and post-policy
data, a clear eligibility criterion, or a valid IV? A quasi-experimental
method available to us under such circumstances is propensity score
matching (PSM). It can be applied when we only have post-program data.
PSM constructs an artificial comparison group by selecting units from the
untreated group that share similar observed characteristics with the treated
units. As long as there is an untreated group, PSM does not require explicit
treatment assignment rules. Another important feature of PSM, that it
does not require one-to-one matching of all the relevant observed charac-
teristics, has opened up opportunities for program evaluators to apply
matching techniques in IE.

The first step in PSM is to compute the propensity score, which is the
probability of being treated calculated using observed characteristics,
including factors that influence treatment assignment as well as the out-
come. This is done by running a probit or logit regression with the treat-
ment dummy as the outcome variable and all relevant observed
characteristics as covariates. The calculated predicted probabilities are then
used to identify the treated and untreated units that have the same or
extremely close propensity scores. Similar or close propensity scores imply
that the treated and untreated units share the same characteristics. The
matched treated and untreated units then form the treatment group and
the (artificial) control group.

To further explain PSM, let us consider the study by Capuno and Garcia
(2010) on the evaluation of a good governance program in the Philippines.
The Good Governance and Local Development Project (GGLD) was
established with the aim of institutionalizing a set of indicators to track the
performance of local governments in the Philippines called the Governance
for Local Development Index or Gofordev Index (GI). GGLD was first
implemented in 12 local governments in the Bulacan and Davao del Norte
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provinces during 2001-2003. In eight out of twelve local governments,
GI scores were generated and disseminated to the public to make them
aware of the performance of their local governments. In the remaining
local governments, the GI scores were generated but not disseminated.

Gl assessed the Local Government Units (LGU) based on three perfor-
mance domains: public service needs (access to and adequacy of basic ser-
vices and the perceived effectiveness of the LGU in improving family
welfare), expenditure prioritization (share of health, education, and other
basic services in total fiscal outlays), and participatory development (func-
tioning of the local consultative bodies and the public consultations at the
village level). As citizens in LGUs with and without GI dissemination were
not directly comparable, PSM was used to generate comparable treatment
and control groups. The objective of the evaluation was to examine
whether better knowledge of the performance of local government
increased civic participation among citizens. The civic participation out-
comes are dummies indicating membership in local organizations and par-
ticipation in local projects.

The propensity scores are computed using a probit regression that con-
trols for all possible relevant observed characteristics that determine the
probability of knowledge of GI and also the outcomes. This can be written
in the following regression form:

P(w, =1X)=G(XB)=p(X)

where w, is the probability that the individual is in the treated LGU con-
ditional on all the observed characteristics captured in the vector X. The
propensity score is denoted by p(X). In order to minimize selection bias,
each individual in LGUs where GI scores were disseminated is matched
with an individual in LGUs where the scores were not disseminated. This
is done using the computed propensity score p(X). The PSM estimates
from this study suggest that knowledge of GI led to higher probability of
participating in local organizations and civic activities.

Since the treatment effect estimation is done only using the matched
units, the resulting estimate is the ATT. Further assumptions required to
conduct PSM are common support and unconfoundedness. Common
support ensures that treated units have untreated units “nearby” in the
propensity score distribution. Common support can be visualized by plot-
ting histograms of treated and untreated units across the propensity score
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distribution. The expectation is to see a significant overlap, suggesting a
“good match” as shown in Fig. 2.7. The unconfoundedness assumption
implies that program participation is determined solely by observed char-
acteristics. This is a strong assumption, and a limitation is that there is no
statistical test to prove that there are no unobserved characteristics that
affect program participation. However, there are ways to conduct sensitiv-
ity analysis to unobserved confounders.

An evaluation of forest protection policies illustrates the use of PSM in
assessing environmental policies that suffer from selection bias. Nelson
and Chomitz (2011) addressed the fact that protected areas are more con-
centrated on lands that are unattractive to agriculture, which typically are
remote areas with higher slopes and higher elevations because it is easier
for governments to implement protection where population density is low
and there is less objection (Fig. 2.8).

In such a scenario, an unbiased comparison of deforestation rates
between protected and unprotected areas would overestimate the effects
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Fig. 2.7 Frequency distribution of treated and untreated units on common sup-
port. (Source: Capuno and Garcia 2010)
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Fig. 2.8 Protected areas established by 2000. Protected area category: strict
(green), multiple use (yellow), indigenous (pink). (Source: Nelson and Chomitz
2011)

of protection. The study used data from developing countries in Latin
America, Africa, and Asia and constructed a counterfactual by matching
the protected areas and unprotected areas using matching criteria of dis-
tance to road network, distance to major cities, elevation and slope, and
rainfall. The results showed that the incidence of deforestation is much
less in the protected areas than in the unprotected areas.

The study compared the effects of forest protection policy in strictly
protected areas, which allow only conservation-related use; multiple-use
protected areas, which allow some sustainable use by local inhabitants; and
indigenous areas. The general finding was that forest protection policy in
multiple-use protected areas was at least as effective as strictly protected
areas, suggesting that global environmental goals and local productive
activities are compatible. The policy implication derived from this valuable
evidence is that setting policies such that there are variations in land use
restrictions can be effective in biodiversity conservation and climate change
mitigation.

Advantages and Limitations of PSM

PSM is a useful tool to estimate program impact in that it can be applied
retrospectively as long as the appropriate data are available. It is desirable
to have baseline data, but matching can still be conducted with only post-
program cross-sectional data. When there is no baseline data, however,
finding all relevant observed covariates is typically a challenge. Further,
satisfaction of the common support assumption requires having a large
number of treated and untreated units so that a substantial region of com-
mon support can be found (usually a large data set). Moreover, as dis-
cussed above, unconfoundedness is a strong assumption to make, and
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therefore conducting sensitivity analysis to bias from unobserved factors
becomes necessary.

CHOOSING AN IMPACT-EVALUATION METHOD

We have reviewed a number of methods, each of which comes with its own
advantages and limitations. How does an evaluator choose which method
is best suited to evaluate a particular program? Important questions need
to be asked to help determine the most suitable method.

(1) What are the available resources and constraints?
Randomized experiments, by their very nature, are resource and
time intensive. Resources needed include financial support and
trained man power. A well-designed experiment in a resource-
poor environment is bound to fail. Experiments also require pre-
intervention or baseline data and a series of post-intervention
surveys to be able to capture the treatment effects. While quasi-
experiments are less demanding on time and financial support,
they still require trained man power to conduct careful economet-
ric analyses. Further, quasi-experiments require good-quality pri-
mary or secondary data that are either cross-sectional or panel and
have a large sample size, so that the estimates have internal and
external validity. Adequate planning and resources are necessary to
collect large-scale, nationally representative surveys or panel data.
(ii) Who are eligible units and how are they selected?
Especially in the case of choosing a quasi-experimental method, it
is important to know whether there is a well-defined eligibility rule
and whether the eligible and non-eligible units complied
with the rule.
(iii) What is the nature and stage of the program being evaluated?

In choosing a suitable evaluation method, knowing the scale of the
program is helpful. Ifit is a pilot program or a small-scale interven-
tion, then conducting a randomized experiment might be feasible.
In the case of a program that will be nationally rolled out, it may
not be feasible to randomize. There are some examples of con-
ducting RCTs at scale, but these require buy-in from policy-makers
at the highest level and significant resources (Muralidharan and
Niehaus 2017). Therefore, quasi-experimental methods might be
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more suitable if appropriate planning and study design is done to
collect baseline data. Yet another consideration is the implementa-
tion stage of the program. If the program has not commenced,
then it might be possible to randomize and collect baseline data.
However, if the evaluation is being done ex post, which is mostly
the case, then only quasi-experimental methods are suitable.
What are the outcomes of interest?

A standard way of thinking about outcomes or indicators is that
they have to be SMART—specific, measurable, attributable, realis-
tic, and time bound. If the outcomes are not specific or relevant to
the objectives of the program, then evaluating them may not be
appropriate at all. For quantitative or econometric IEs, it is also
necessary that the outcomes are measurable or operationalizable.
Further, changes in the outcome need to be attributable to the
program to justify conducting an IE. This again emphasizes the
relevance of the indicators. Outcomes also need to be realistic in
that they are actually achievable through program implementa-
tion. In addition, they have to be time bound, that is, evaluators
and policy-makers should know when to expect the program to
result in the expected outcomes. This may determine whether a
quasi-experiment using cross-sectional data is sufficient or whether
long-term follow-up, either through experiments through or panel
data, is required.

Choosing an appropriate evaluation method by no means neces-
sitates that only one method be used. In fact, combining methods
might be a good way to increase the statistical validity of the esti-
mated treatment effects. It is almost a norm to use IV in experi-
ments where compliance is imperfect or where program take-up is
driven by self-selection. More and more evaluations are combining
methods such as DID and IV or PSM and DID to increase the
internal validity and robustness of their estimates. In doing so, it is
also important to examine whether the program implementation
satisfies the assumptions and conditions of the chosen methods.
Table 2.2 summarizes key features of the methods we discussed in
this chapter.
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CHALLENGES IN CONDUCTING IMPACT EVALUATIONS

IEs of programs and policies can be valuable inputs into the assessment of
how goals of sustainable development are being planned for and met.
Aside from challenges of scope, formulation, and presentation of the key
issues, technical, organizational, and political challenges can seriously
impede the IE process.

Technical Challenges

Technical capacity includes experts who have skills in data collection, data
management, and data analysis. In most developing and less-developed
countries, training in social sciences, public policy, and quantitative sKkills is
still lacking. Governments and organizations in these countries often have
to rely on aid agencies or external evaluators, who may lack local knowl-
edge. Consequently, methods and indicators used for evaluation may not
be suitable to the country context, and the evaluation results may not be
useful for decision-making purposes.

Policy-makers might support IEs to gain political credibility, but with-
out trained manpower, this may not be feasible. Overcoming these techni-
cal challenges requires building relevant human capital and skills.

Organizational Challenges

Organizational capacity refers to administrative coordination as well as
financial resources. IEs are rarely institutionalized, in that they do not fol-
low a systematic approach in identifying, implementing, and using evalua-
tions to inform policy decisions (Bamberger 2009). This requires buy-in
and participation from all levels within the organization. This remains a
challenge as officials may not view participating in evaluations as part of
their responsibilities, especially if tenure and promotion are not linked with
achieving program outcomes. Conducting relevant, high-quality, and
timely evaluations requires close coordination and alignment of goals
among policy-makers, organizations, and the evaluators or technical experts.

A further organizational challenge is budget or financial resources.
Integrating IE ex ante in policy design requires committing a significant
amount of resources to conduct consultations with various stakeholders,
collecting pre- and post-policy data, and conducting and disseminating
findings. While this is the ideal case scenario in IEs, resource challenges
mean that evaluation is usually done ex post.
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Political Challenges

While technical and organizational challenges can be addressed by invest-
ing in training and organizational learning, overcoming political con-
straints can be particularly difficult. Policy outcomes can have significant
implications on voter preferences and aid agency assessment. Policy-
makers may therefore be reluctant to conduct IEs, cherry-pick areas where
an evaluation can be conducted, or refuse to accept findings from rigor-
ously and independently conducted evaluations because they do not align
with voter expectations.

Organizations may have great interest in assessing whether they have
achieved their intended objectives. However, if they directly conflict with
political interests, then policies may never be put under the evaluation
scanner. These challenges defeat the very purpose of conducting IEs. In
extreme situations they can make it impossible to conduct any evaluations.

CONCLUSIONS

Evidence-based policy-making calls for the use of findings from IEs, whose
scope can vary a great deal depending on the questions asked and the
availability of data and other resources. The key value added by IE is in
delineating how much of an impact can be attributed or causally linked to
a specific policy. While applying IE to understand the effectiveness of poli-
cies pertaining to inequality, environmental protection, and governance is
thought to be challenging, we demonstrate through real-life policy exam-
ples how these tools can be applied to address these big issues.

Often, evaluators are at variance when it comes to “attribution” versus
“contribution.” IE places clear emphasis on causal attribution. However,
when an intervention is complex and involves multiple stakeholders and
various aspects, such as economic tools, institutional changes, and social
reforms, it might become challenging to attribute changes in outcome to
one stakeholder or one aspect alone. At most, evaluators can identify vari-
ous factors that contribute to the overall outcome.

Contribution analysis can be conducted using logical frameworks and
qualitative methods such as in-depth case studies and participatory assess-
ment involving different stakeholders, and it can help to understand what
value is added by specific stakeholders or individual components of an
intervention to the overall outcome. However, contribution and attribu-
tion need not be conflicting objectives of the evaluation exercise. In fact,
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contribution analysis can potentially form the basis of future IEs and thus
be more complementary to attribution analysis.

It might be farfetched to suggest that one experiment or quasi-
experiment can provide all the answers to complex problems that lie at the
core of sustainable development. However, cumulative knowledge accu-
mulated through multiple evaluations conducted in multiple contexts will
enable policy-makers to provide answers that are rigorously grounded
in evidence.

NoOTES

1. Expectation or expected value refers to the mean of'a random variable.

. See Hahn, Todd, and Van der Klaauw (2001) for details.

3. See Angrist, Imbens, and Rubin (1996) for detailed discussion on the
methodology.
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CHAPTER 3

The Picture from Cost-Benefit Analysis

Abstract This chapter focuses on one of the oldest techniques of eco-
nomic evaluation, cost-benefit analysis (CBA). It takes the readers through
the steps involved in conducting a CBA. In addition to conventional steps
to be followed, it underscores the use of the technique in examining inclu-
sion and environmental sustainability. It also includes case studies high-
lighting the application of CBA in influencing policies aimed at achieving
sustainable development.

Keywords Externalities ® Equity e Distributional weights ® Net present
value ® Discount rate ® Net social benefit

Decision-makers faced with competing alternatives often need to answer
the question whether it is worth investing taxpayer or aid dollars in the
pursuit of projects aimed at sustainable development. This is particularly
so when longer-term goals seem to come at the expense of short-term
economic or political objectives. Choosing to provide rural households
with 24-hour electricity may seem like an obvious policy choice keeping in
mind broader Sustainable Development Goals. However, when providing
household electricity may come at the expense of meeting other priorities,
is it still the right decision?

Making decisions, especially involving trade-ofts, requires an exposition
of the benefits and costs of a project, including the identification of the
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main cost and benefit components and their valuation in monetary terms.
Cost-benefit analysis (CBA) enables decision-makers to weigh the benefits
and costs that accrue to the society, beyond individual entities, in compa-
rable monetary units. In doing so, it helps them to allocate resources in
the most efficient manner.

Way Use CBA?

CBA is one of the most prominent and widely used evaluation and
decision-making tools in public policy. Impact evaluation (IE), as dis-
cussed in the previous chapter, focuses on the contribution that can be
attributed to a program, and it can be used to identify causality by com-
paring the outcomes of those benefiting from the project with the coun-
terfactual. CBA has distinctive features that make it complementary to IE.

First, CBA is prospective, in addition to being useful for looking at
results retrospectively. It can be used to make projections and calculate the
net benefit in terms of present value. This information can allow policy-
makers to not only assess whether a project provides enough net benefits
to warrant investing limited resources in it, it also provides a measuring
stick to help them choose among alternative uses of resources. It therefore
provides a firmer basis for the choices made.

Second, CBA assigns values to the benefits and costs of projects. While
IE is intended to measure how much the treated individuals are better oft
(or worse off) compared to the case where there is no intervention, it does
not directly consider how much costs were incurred to implement a proj-
ect or how much have the beneficiaries benefited in monetary terms.

Third, the analysis, in principle, covers the range of benefits and costs,
whether they have market prices or not. Many projects generate intangible
benefits, which may be difficult to monetize. CBA includes techniques to
value such unpriced benefits, both current and future, in present-dollar
terms. On many of the SDGs, placing a value on intangible, indirect, and
unintended attributes could be crucial. For instance, related to SDG 3
(good health) is an assessment of indirect health benefits of rural electrifi-
cation such as improved health systems (Chen et al. 2018). However, an
intangible outcome of improved rural water supply that is related to SDG
6 (clean water and sanitation) might be increased subjective well-being
(Mahasuweerachai and Pangjai 2018). Some recent CBA studies rigorously
deal with indirect costs and benefits of projects with regard to environ-
mental protection, another important pillar of SDGs (IED 2016; Rojas-
Bacho et al. 2013).
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These features have been widely appreciated in economics, particularly
in sectors which require ex-ante assessments of large-scale investments,
such as energy, transportation, and urban/rural development projects.
The use of CBA in some institutions, however, has witnessed a decline
over the past few decades. A study by the Independent Evaluation Group
(2010b) finds that the percentage of projects for which a CBA was per-
formed (using an economic rate-of-return estimate) declined from 70 per-
cent in the early 1970s to about 30 percent in early 2000s. This was partly
explained by a relative shift from the sectors like energy and transport that
usually apply CBA to those like education and health that conventionally
are hesitant to do so.

Conducting CBA requires data to estimate the likely benefits and costs.
A constraint may be the lack of readily usable data on the benefits of cer-
tain interventions, for example, health gains from reducing water pollu-
tion or improving sanitation. It would help to invest in data collection
throughout the planning and implementation stages of projects. Important
would be efforts to strengthen the capacity of governments and organiza-
tions in this respect as many also lack proper record-keeping processes,
making it difficult to use data from previous projects.

It may be more difficult to quantify benefits and costs in some sectors.
In recent decades, both governments and aid agencies have been increas-
ingly investing in social sectors such as education and health that may face
relatively more data challenges. In some instances, the argument for not
utilizing CBA also points to the difficulties in quantifying intangible or
non-monetary benefits such as empowerment or improved life satisfaction.

However, it would pay to expand the use of CBA across sectors, par-
ticularly in light of advances in data and estimation. Increased sophistica-
tion in conducting IEs has meant that it is now possible to get estimates
of effects of projects that have already been implemented. These estimates
can feed into CBA of future projects and help overcome the oft-cited data
limitations, including intangible benefits. This also opens up the field for
applying CBA across themes from social inclusion to environmental pro-
tection to governance.

StEPS IN CoNDUCTING CBA

Among the steps involved in conducting a CBA, we need to think most
carefully about the costs and benefits of the intervention. By eventually
aggregating the associated costs and benefits, CBA can guide investing in
a project that has the prospect for enhancing sustainable development. In
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discussing the costs and benefits, let us consider a rural electrification
intervention using the case of an actual project implemented in the district
of Ribdu¢, Mozambique (Mulder and Tembe 2008).

In designing any intervention, it is essential to identify the policy prob-
lem first. Access to modern energy services in Mozambique was still very
low, with the vast majority of the population relying entirely on traditional
biomass to meet their energy needs at the time of the writing about the
project (see also World Bank 2018 for comparative figures). The large gap
between urban and rural areas was a pressing concern. Mozambique at
that time also exported about as much electricity as it imported. Figure 3.1
shows the geographical setting.

In these circumstances, the payoffs to investing in increasing the cover-
age of electricity are likely to be high. At the same time, in view of differ-
ing costs affected by various factors, it is important to consider alternatives
carefully.

The government of Mozambique adopted a National Master Plan for
electrification in 2004 in which one of the targets was raising the electric-
ity access rate to 20 percent by 2020. The total investment amounted to
US$850 million, of which some US$260 million was allocated toward
transmission projects and some US$475 million was allocated toward dis-
tribution projects including rural electrification projects, like the one
being considered here.

Policy alternatives need to be defined in the context of the problem for
which the investment is being sought. The set of alternatives would
include the baseline case and other alternatives that are expected to help
solve the problem. The baseline case would be the counterfactual assum-
ing there are no changes in policies. Each alternative may vary in inputs
used, target area or population covered, or implementation timing. The
alternative description includes actions, resources required, and expected
results. The alternatives in the case of increasing electricity access in rural
areas might be to invest in microgrids or solar energy rather than expand-
ing national-grid coverage.

Should resource constraints limit the coverage of policies or projects,
specific populations or regions may be given priority over others. An
observation in the case of expanding rural electricity access has been that
poor households are less likely to benefit from the intervention, as they
may not be able to pay even the minimum user charges. This essentially
excludes them as beneficiaries. Alternatively, the design of the program
might be such that poor households are provided financing and increasing
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block tariffs are applied for non-poor households based on usage. In this
case, benefits accruing to both the poor and non-poor households will
have to be accounted for.

Estimating costs and benefits is not always simple. Costs that will be
incurred in implementing the rural electrification program may be valu-
ated relative to costs that would have been incurred even if the program
had not been implemented. Expected benefits to program households
would include tangible and intangible benefits. Spillover benefits to house-
holds outside the program areas could be important. All these must be
considered to ensure that the identified impacts are the incremental ben-
efits and costs relative to the counterfactual.

An overriding consideration involves whose viewpoint or “standing”
the analysis tries to represent (Whittington and MacRae 1986). Persons or
entities may be given standing by having their preferences or viewpoints
counted as the basis for decision-making that aims to maximize welfare.
An environmental example would be the case of a pollution control proj-
ect that abates carbon emissions where it matters if net benefits are sought
to be maximized from the point of view of the people living in a locality or
a region or the world. Problems of standing also arise in the valuation of
life, the consideration of future generations and nonhuman entities, and
distributional concerns and weighting of benefits.

Identifying Benefits

CBA needs to incorporate direct and indirect social benefits that accrue to
society whether they are tangible or intangible in nature. In addition,
externalities, which are positive or negative spillovers, can be an important
part of CBA as will be discussed in more detail in a subsequent section.

Here, we identify potential social benefits generated by the rural electri-
fication project in Mozambique. Investing in electrification is directly related
to SDG 7 on affordable and clean energy, as well as indirectly to SDG 8 on
decent work and economic growth and to SDG 9 on industry, innovation,
and infrastructure. The most direct benefit of domestic electricity would be
lighting. Benefits from switching to electricity can be calculated by compar-
ing costs of using alternative sources of lighting such as kerosene.

Use of electricity might save time spent on household chores. The time
saved can be used either on productive activities, such as wage work, or
leisure. This can be valued at the opportunity cost of wage work using the
prevailing average market wage rate.
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Improved domestic electricity can potentially lead to an increase in
household enterprises such as running a small shop or a sewing business.
The value of such benefits is the incremental revenue from the enterprise.
Households might save on energy costs by substituting electricity for ker-
osene to meet their cooking and lighting needs. These savings would need
to be incorporated in computing net household revenue.

Indirect benefits of rural electrification might include improved health.
This might be due to operational efficiency of health-care facilities and
longer hours of operation of the clinics. Health benefits might also accrue
from reduced indoor air pollution as households shift away from using
kerosene and fuelwood for lighting and cooking and switch to electric
cook stoves and lightbulbs. Environmental and climate benefits are
increasingly noted in the case of energy reforms and energy projects that
aim for energy efficiency or a switch to cleaner fuels (see, e.g., IEG 2010a
for an application of CBA to energy efficiency projects in China).

Electrification may also reduce fertility as households have alternate
sources of recreation or receive family-planning information through tele-
vision. Additional indirect benefits may include education as children can
study and do homework after dark or schools are able to invest in better
learning technologies. These benefits can be valued using out-of-pocket
health-cost savings, statistical value of a life-year, costs of implementing
family-planning programs, and increase in potential wages after school
completion.

Much of the additional electricity production in Mozambique is aimed
at increasing exports. At the time of the study, in Ribdue district, a large
volume of electricity was consumed by mills producing and exporting cot-
ton fabric and maize. Efficiency of cotton processing and maize milling
might improve with electricity, which in turn might increase production
levels as well as incomes. Local cotton fabric and maize mills might also
make additional savings in energy costs by substituting electricity for diesel.

A side effect might be increased tax revenue from increased household
enterprises and commercial activity, which is a transfer from households
and Dbusinesses to the government. Spillover effects might include
environmental benefits or costs that must be counted. Electrification
increases energy consumption, which in turn may increase emissions.
However, emissions can be partially offset by a shift toward cleaner fuels
such as using electricity for lighting instead of kerosene. Other effects
might include a reduction in rural-urban migration due to increased eco-
nomic activity and more job opportunities in rural areas. This in turn
might ease the congestion in urban areas.
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Identifying Costs

As with benefits, identifying the costs associated with a project is not
always straightforward. The total cost for each alternative is the increase in
the cost relative to the counterfactual, which includes investment and
recurrent costs. Investment costs include the necessary costs to implement
the project, while recurrent costs include costs in areas such as operation
and maintenance.

For expanding rural electrification, the investment costs include those
for land, physical infrastructure, technology, and manpower required to
expand the national grid. Recurrent costs include those for manpower and
public works necessary to maintain the technology and infrastructure. Not
included would be sunk costs, which were already incurred or would have
been incurred regardless of project implementation and could not be
reversed. There is no opportunity cost associated with sunk cost. These
costs do not affect the decision of whether to implement the project, or
which alternative to sclect, and are therefore not included in the CBA.

If the government was investing in developing new technology to
reduce transmission and distribution losses from the grid at a national
level, and if the same technology were to be used to expand rural electric-
ity access, then the R&D cost is essentially a sunk cost and is not be
included. However, if further R&D were required specifically for the rural
electrification project, then it would be included as an investment cost.

Identification and valuation of physical inputs might be straightfor-
ward. What is difficult is determining how much of the inputs will be
needed and when or for how long they are used. Once these quantities are
known, they are valued at their opportunity cost, which is the difference
in return between the current use of inputs and the return if the inputs
were put to their next best use. In cases where market prices do not reflect
opportunity costs due to market failures, shadow prices may be used. A
shadow price is a proxy value of the good, usually inferred from stated
preferences such as willingness-to-pay (WTP) or willingness-to-accept.

Identification of labor inputs is relatively easy. Valuation generally uses
prevailing market wages. Shadow wages may be used in the case of market
inefficiency. These are valued using the forgone output if labor (assumed
to be fixed in supply) is taken away from other sectors or projects and used
in the construction of electricity infrastructure.

Cost estimation is generally based on the assumption that there will be
no modifications to the project design. A contingency allowance allows for
any distortions in design or implementation schedule, which may add to
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the base cost estimate. Contingencies are generally of two types: physical
contingencies and price contingencies. Physical contingencies are to cover
for physical uncertainties such as increase in the use of real goods and ser-
vices. They are often calculated as percentages of base costs.

Price contingencies are to cover for inflation and price uncertainties. If,
say, owing to topography, the material requirements for constructing
high-voltage transmission towers increase, the cost difference would be
covered by physical contingencies. On the other hand, if the price of steel
required for construction of transmission towers increases globally, then
these changes would be covered by price contingencies.

A project may generate indirect costs. For instance, electrification of
households may negatively affect agricultural production if it comes at the
cost of rationing electricity supply to farms. The loss in crop production
can be valued at market prices, assuming a competitive market exists.
Other indirect costs may include the effect of television viewing on chil-
dren’s propensity to read or study (World Bank 2000). This can be valued
using lost future wages.

Valuation Techniques

Placing values on the principal benefits and costs is a challenge. The valu-
ation technique needs to be selected carefully for each identified cost and
benefit so that true social value is derived. Valuation is less complicated
when competitive markets exist for the goods and services being included.
There are ways and means to value benefit and costs, for instance, improve-
ments in transportation that save time, which people are willing to pay for
through the transportation choices they make.

People increase their consumption of something till the additional ben-
efit equals the market price. In principle, the demand schedule for the
product in question provides information on the additional benefit reflect-
ing the monetary value of an increase in consumption. This approach can
work for goods and services traded in the market. A good part of CBA can
rely on the application of market demand for which historic data might be
available.

Other indirect valuation techniques are required under conditions of
imperfect or missing markets, as discussed in the examples of benefits and
costs in the preceding section (see, e.g., Tolley and Fabian 1998). Valuation
techniques commonly used in determining shadow prices include: contin-
gent valuation, hedonic pricing, and travel-cost technique.
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We now know that rural electrification brings many unpriced benefits:
improved health from better indoor air quality and better education out-
comes owing to lighting. Such unpriced benefits can be valued by asking
individuals the maximum amount they are willing to pay for the benefits.
Jeuland et al. (2015) provide an interesting example of preferences for
biomass burning compared to improved cook stoves among rural house-
holds in north India, one that also captures the accounting of negative
externalities (discussed later). This technique is called contingent valua-
tion. It is a flexible tool in that it can be used to value almost anything,
although it works best to value benefits from goods and services that indi-
viduals can identify and understand.

A major challenge of this technique is bias, which may occur because it
depends on the responses given to survey questions. One source of bias is
the level of the respondents’ knowledge about the goods or services in
question. Bias may also occur if the individuals are not familiar with plac-
ing monetary values on such things as environmental goods and services,
in which case the stated WTP may not reflect the true value.

Taking an example from concerns over indoor air quality, the simplest
application of contingent valuation would be to ask respondents what is
the maximum price they are willing to pay to mitigate indoor air pollution.
More sophisticated ways include presenting respondents with a range of
values or double-bounded dichotomous choices and testing their sensitiv-
ity to different price levels. Once data are collected, the average WTP and
the conditional demand curve at each price level can be traced out.

Hedonic pricing uses the market prices of goods and services under the
assumption that these prices reflect the value that people place on their
characteristics. It is often used to value environmental goods such as air,
water, and land quality. For instance, if two houses, house A and house B,
are identical except for the air quality in their respective neighborhoods,
the price difference between the two houses can be considered as the price
the consumer is willing to pay for good air quality (see Tan Soo 2017 for
an example). Hedonic pricing can also be used to infer health benefits or
mortality risks by taking the difference in market wages of jobs in green
sectors versus those in polluting sectors.

The strength of this method is that it uses the actual market prices and
characteristics of the goods and services. The limitation is that it assumes
that people are aware of the less tangible attributes of a good, such as the
environment and its health attributes or consequences. Hedonic pricing
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requires that changes in attributes be linked to WTP; and its use requires
data availability and a high degree of technical expertise.

In the valuation of housing or land in electrified villages, the per-square-
foot price in villages with 24-hour supply may be compared to the price in
villages with no or intermittent power supply. The difference in prices
reflects WTP for improved access to electricity.

Mostly used to value the benefits of recreational facilities, the travel-
cost technique can also be applied to value environmental and health
goods. This technique focuses on the access cost and assumes that an
individual will access the facility if the benefits gained outweigh the total
travel costs (including opportunity cost of time). Consumers” WTDP to visit
a recreational facility is thus estimated using the number of trips that they
make at different travel costs.

We identified one of the indirect benefits of rural electrification as
improved health owing to better operational efficiency of health facilities.
To value the health benefits, we can utilize the travel cost that individuals
actually incur to visit a clinic with better facilities and equipment in the
absence of such a facility nearby.

Avoid Double Counting

Double counting is a common error in aggregating benefits and costs. As
a rule, a particular benefit or cost should not be counted more than once.
If a project produces intermediate goods that are used as inputs to some
other downstream products, the total benefit should only be counted once.

In our rural electrification example, better access to electricity often
leads to an increase in time available in terms of labor supply as households
save time on chores. If the households have already valued their time use
when stating their WTP for electricity, including time use benefits as addi-
tional benefits would amount to double counting. Similarly, counting
increases in household enterprises owing to increased time available in
labor supply, and counting time inputs for household enterprises, would
be double counting. Obtaining total benefits can therefore be difficult, as
chances of either double counting or underestimating are high, especially
if most of the benefits are indirect or intangible.

Taxes, subsidies, and government charges could also be a source of
double counting if not accounted for properly. Valuation should be based
on the concept of WIP and opportunity cost. For example, the private
cost of electricity should be valued at what the consumers are willing to
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pay inclusive of taxes or transfers to the government. However, cost to the
society should be valued using the opportunity cost of production, that is,
the price of inputs used to produce forgone outputs, which is exclu-
sive of taxes.

Computing Net Socinl Benefit

The objective function of CBA is to estimate net social benefit. Once we
value benefits and costs, we can compute consumer and producer surplus
to arrive at net social benefit (Harberger 1971). Continuing with our rural
electrification case study, let us consider two sources of lighting available
to households: electricity and the existing source, usually a kerosene lamp.

The valuation of benefits is often done using WTP. Figure 3.2 shows a
demand curve derived by the price of lumens (total quantity of visible light
emitted by a source); the quantity of kerosene consumed, Q ; at price Py
and the quantity of electricity consumed, Q , and price P,. The area under

Consumer surplus )
Social

Producer surplus surplus

Price

Supply curve

Fe-/ Deadweight loss

Demand curve

Q Quantity

e

Fig. 3.2 Consumer surplus and producer surplus for kerosene and electricity.
Note: P, is the price of electricity from the grid; P, is the price of kerosene; Q,
is the quantity of electricity used from the grid; and @, is the quantity of kerosene
consumed. (Source: Authors’ illustration)
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the demand curve is the amount the consumer is willing to pay (see also
1EG 2008).

The difference between what one is willing to pay and what one
actually pays is the consumer surplus. With the assumptions in Fig. 3.2,
the consumer surplus for kerosene would be (A +B+ D) minus (B + D),
which is A. In the same manner, the consumer surplus for electricity
would be (A +B+C). Providing electricity, therefore, increases consumer
surplus from A to (A +B+C ), producing the additional benefit of
(B +C ) to consumers.

The cost side reflects the opportunity cost, or what is given up, to pro-
duce the good in question. The marginal cost curve shows the additional
cost incurred to produce an additional unit of a good, and when summed
up for the individual producers, it produces a market supply curve. The
area under this curve indicates the total variable cost. What the producers
actually receive is the price multiplied by the quantity of the good. And
the difference between the total revenue and the total variable cost would
be the producer surplus for electricity, which is the triangle area (D+E).

The equilibrium price and quantity determined in competitive markets
yields a consumer surplus and a producer surplus, whose sum is the social
surplus. This is the net social benefit as it is calculated by subtracting costs
(as opportunity costs) from benefits (as WIDP). This equilibrium point
reflects allocative efficiency because outputs any less than Q, result in a
reduction in social surplus, making at least some people worse off relative
to the equilibrium point. For example, the output Q, which deviates from
the socially optimum point, will result in less social surplus by the triangle
area F, called deadweight loss.

Externalities

Not elaborated thus far, a vital part of net social benefits is estimating
social impacts that may arise in the presence of market failures and market
imperfections. Referred to as externalities, these spillover effects can be
positive or negative. For instance, subsidized electricity provided to farm-
ers may induce them to extract groundwater excessively, thus reducing the
amount available for rural households. Less water for domestic consump-
tion can hurt people’s health. This negative health externality imposes a
cost on socicety.

Figure 3.3 illustrates how the additional cost of a negative externality
shifts the marginal cost to society or the supply curve upward by #,, caus-
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Fig. 3.3 Marginal social cost in the presence of a positive or a negative
externality

ing the equilibrium quantity to decline from Q to Q, * and the price to rise
from Pto P,*. Asaresult, net benefits decline. In the same way, a positive
externality reduces the costs to society, resulting in downward shift of the
marginal social cost curve by ¢, increasing the net social benefits.

Project Benefits and Costs

Identified benefits and costs need to be projected over time. A project-
implementation schedule plays a critical role here. Delay in implementation
often results in unexpected costs or loss of anticipated benefits. The proj-
ect may initially bear large benefits that diminish gradually, or it may take
some time to fully manifest its effects, resulting in little or no benefit in the
first year. For some projects, costs may be large initially but diminish over
time, while other projects may require high maintenance costs over the life
of the project.

Mulder and Tembe (2008) use data for the rural electrification project
over 2000-2005 and project costs and benefits for the period 2005-2020.
We can add simulations of the CBA to account for issues such as distribu-
tional considerations and uncertainties about the stream of benefits and
costs. The study lists the costs and benefits for the project, which are illus-
trative of estimates that correspond to rural electrification projects more
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generally. Costs mostly comprise investment costs and operating and
maintenance costs for line construction. Direct benefits include saving in
energy costs for businesses and households and increase in energy effi-
ciency for cotton, maize, and other enterprises. There are also important
indirect benefits in the arcas of education and health. For education, ben-
efit estimates were based on measures of the increased number of students
finishing school enabled inter alia from offering night classes and better
facilities. Estimation of health improvements would have required a valu-
ation of the health gains from increased hours running hospitals and
equipment.

Based on the costs and benefits in 2000-2005, the authors provide
three scenarios of benefits and costs: “high” in terms of being optimistic,
“medium” in terms of being average, and “low” in terms of being pessi-
mistic. On the cost side, these scenarios yielded three sets of projections of
the operating costs. On the benefit side, there were three sets of projec-
tions of the direct gains in the form of energy savings and processing
improvements in cotton, maize, and other mills. The indirect gains in
education from the project too had a range of optimistic, average, and
pessimistic increases in the number of new students.

The study’s estimates show how costs, benefits, and net benefits might
evolve up to 2020. Interesting is how the estimates are influenced by the
expectation of how direct and indirect benefits evolve, including the gains
expected in education. The range of low, medium, and high for costs and
benefits provides variations that can inform the projections of cumulative
net benefits of the three scenarios. Using the medium estimate, the study
finds that the benefits strongly outweigh the costs over the period
2005-2020.

NET PRESENT VALUE (NPV) OF ALTERNATIVE SCENARIOS

It is necessary to discount benefits and costs to their present value to
account for the time value of resources. Future benefits and costs must be
converted into present value terms by applying an appropriate discount
rate. Commonly, people tend to discount the value of things whose con-
sumption is in the future. Discounting the future assumes that individuals
prefer current consumption to future consumption. The magnitude of
discount can also be assumed to increase with time.
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Net present value (NPV) is calculated using the discount rate as follows:

Net present value = ZH:&
t=0 (1 + S)

where NB is annual net benefit in year # and s is discount rate. As is clear
from the equation, NPV is defined as the sum of a flow of annual net ben-
efits, which is converted to a present value.

In appraising public policies whose purpose is to improve benefits to
society, CBA uses a social discount rate. This is the social rate of time pref-
erence, which is the rate at which society would trade a unit of benefit
between the present and the future. Choice of a social discount rate greatly
influences the decision-making in selecting one project over another. A
high social discount rate means that future benefits and costs count for
less; therefore, projects with early benefits are preferred. On the other
hand, a low discount rate suggests higher valuation of future benefits and
costs. Environmental projects typically adopt low discount rates, as the
benefits may manifest in later years.

Some projects, especially those pertaining to environmental protection,
have impacts across generations. For their CBA, it may not be enough to
apply a constant discount rate over the long time period. Instead, a time-
declining discount rate may be considered. The use of a time-invariant
discount rate in an evaluation of environmental conservation policy is
likely to underestimate the benefits for future generations.

The NPV of a project vitally depends on the discount rate selected.
Table 3.1 illustrates how NPV is calculated using different discount rates.
For simplicity, annual net benefit is assumed to be a constant US$100 mil-
lion over ten years. With a constant discount rate of 5 percent, the NPV is
US$772.16 million. At 7 percent, the NPV is less than that under the 5
percent discount rate scenario because the future benefits are valued lower.

Next, we apply the time-declining discount rate, which starts at 7 per-
cent and declines over the years to 3 percent. Even for a period as short as
ten years, the selected discount rate makes a significant difference in the
computation of NPVs. Using the constant discount rates of 3 percent, 5
percent, and 7 percent for an annual benefit of US$100 million, NPVs in
100 years are US$3.16 billion, US$1.99 billion, and US$1.43 billion,
respectively. The difference in NPVs is significantly higher when the time
period is long. Applying a constant discount rate in analyzing the benefits
and costs of projects that are likely to have intergenerational effects might
not fully measure the true value of benefits and costs far into the future.
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Table 3.1 Calculation of NPVs for alternative scenarios (in million USS$)

Present value §

Annual net

Year benefi § Discount rate
5% 7% 7%= 5% 3%

1 100 95.24 93.46 93.46
2 100 90.70 87.34 87.34
3 100 86.38 81.63 81.63
4 100 82.27 76.29 76.29
5 100 78.35 71.30 78.35
6 100 74.62 66.63 74.62
7 100 71.07 62.27 71.07
8 100 67.68 58.20 78.94
9 100 64.46 54.39 76.64
10 100 61.39 50.83 74.41
Net present values 772.16 702.34 792.75

Source: Authors’ illustration

Note: In the last column, it is 7% for years 14, 5% for years 5-7, and 3% for years 8—-10

The rural electrification project is one such policy intervention that is
likely to yield benefits across generations. How individuals value improved
health, higher human capital, or cleaner air in a hundred years is unlikely
to be reflected in how they currently value the benefits. Selecting a con-
stant discount rate based on the time preference today could lead to rejec-
tion of making an investment in rural electrification that potentially has
large future benefits.

As the calculation of NPV concerns long-term influences, there are dif-
ferent views on how to incorporate those into the present value. Petri and
Thomas (2013) discuss the discount rate and differing views about it in
the context of climate change, taking the Stern Review (Stern 20006) as a
case study. The Stern Review uses a normative interest rate of 1.4 percent
to calculate the present value of future environmental damages, using the
principle that the welfare of all generations should count equally. In con-
trast, others use a positive rather than a normative rate, say around 6 per-
cent, as observed in market decisions (Nordhaus 2007). This choice has
far-reaching consequences.

Table 3.2 presents a comparison of how we can arrive at NPV through
market decisions versus normative decisions concerning sustainability. It is
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Table 3.2 How prices shape decisions

Price discounting — Market prices Externality-corrected prices

Market interest Market decisions Decisions that internalize the external

rates effects of transactions

Normative (low)  Decisions that internalize the Decisions that internalize external

interest rates interests of future generations effects and the interests of future
generations

Source: Petri and Thomas (2013)

a matrix of price and discount rate options, with the varying combinations
of these two showing how externalities and future effects are valued. The
upper-middle cell of the table shows market decisions, that is, transactions
based on market prices and interest rates. These do not account for exter-
nalities nor for future effects. The upper-right cell shows the effects of
price signals that correct for externalities; for example, prices inclusive of
carbon taxes. These decisions account for externalities, but from the view-
point of profitability for today’s investors.

The lower cells introduce corrections to interest rates and externalities.
In this row, the welfare of future generations is treated similarly to that of
the current one. This row would likely require adjustments to lower dis-
count rates from positive to normative levels. Some have argued that com-
mitting to such a welfare perspective would require that subsidies be
offered to such investments.

The lower-middle cell of the table shows decisions that account for the
interests of future generations. The lower-right cell introduces price sig-
nals that reflect externalities and accounts for the interests of future
generations. That is, it makes decisions sensitive to the interests of others
affected by externalities and those living in the future.

Uncertainties and Risks

Clearly, several assumptions go into the identification and valuation of
benefits and costs and the computation of NPV. A key question is how net
social benefits change if the assumptions, for example on the scope of rural
electrification or on market wages, change. We can examine how sensitive
predicted net benefits are to changes in assumptions by conducting a sen-
sitivity analysis.
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There are different ways to conduct sensitivity analysis that touch on
the various parameters involved in CBA. One method is to recalculate the
NPV under different sets of assumptions. Based on the best forecast made
through the calculations, the range can be set within which some variables
could vary. Conducting sensitivity analysis enables policy-makers to make
choices under varying levels of risk and uncertainty.

In the case of rural electrification, the NPV can vary according to dif-
ferent estimates of how much time is saved. The benefit from the esti-
mated time saved by using an electrical appliance can be calculated using
the prevailing market wage, but there can be variation in the estimate of
the market wages used as well. Table 3.3 illustrates how three alternatives
of low, best, and high estimates of the time saved and of the market wage
rate can produce nine possible alternative NPVs. Both market wages and
time saved are crucial factors in that reasonable changes in these variables
could significantly alter the NPV computation.

Factoring Social Equity

Even though rising inequality is viewed as a major global challenge, policy-
making using CBA for the most part has not explicitly incorporated equity
aspects in the analysis. One of the criticisms of CBA is that it focuses on
efficiency at the expense of social equity (Kind et al. 2017). This concern
arises from the premise in CBA of favoring a project based primarily on
aggregate net benefits and the underlying criterion for Pareto improvement.

Concerns about equality may be neglected in the so-called Pareto
improvement criterion. Public policies could be intended to make the

Table 3.3 Illustration of NPVs for changes in market wages and time saved

Time saved by using electrical
appliance (hours)

Low Best High
2 3 4
Market wage rate (dollars/hour) | ow 12 NPVl NPV2 NPW3
Best 15 NPV4 NPV5 NPVo6
High 18 NDV7 NPV8 NPV9

Source: Adapted from Sinden and Thampapillai (1995)
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worse off better, which may not always be a Pareto improvement. Rural
electrification is a public policy effort toward greater social inclusion. But
there could be situations where such an investment would pass the CBA
test only if a dollar increase in the income of a poor rural household is seen
to result in a larger increase in social welfare than would a dollar increase
in the income of a non-poor rural household.

Most cost-benefit analyses stress the objective of improving social wel-
fare or the well-being of all individuals. But in practice, the welfare impli-
cations arising from income differences are not considered. If diminishing
marginal utility of money is recognized, then income differences can be
accounted for in calculating social welfare benefits. This is especially so for
projects with special implications for low- income groups, for example,
those dealing with damages from natural calamities that hurt the poor
disproportionately.

Considerations of income differences can be realized by assigning dis-
tributional weights to various subgroups. Distributional weights reflect
the value placed on each dollar received by each group. One general
approach is to make the weights inversely proportional to income that
would affect the estimated net benefits and favor policies that tend to
improve the income distribution.

Applying distributional weights would change the NPVs we previously
computed, where equity was not explicitly incorporated. Table 3.4 calcu-
lates the NPVs under two alternatives. In both alternative A and alterna-
tive B, the annual net benefit is assumed to be US$100 million cach year,
and the discount rate is 5 percent. This yields an unweighted NPV of
US$772.16 million. We now divide the population into poor and non-
poor rural households and assume that the benefits received from the elec-
trification project differ for the two groups.

There are several ways to show how results vary according to the
weights attached to outcomes affecting particular groups. In one of such
ways, consider alternative A, which brings much higher benefits to the
non-poor households especially at the beginning of the project, as is often
the case with electrification projects. In alternative B, on the other hand,
the poor benefit from the project much more than the non-poor. The
total benefit is taken to be the same. But from a distributional perspective,
the benefits received by the poor might be valued higher than the benefits
received by the non-poor, say with a distributional weight of 2 for the
poor and 0.5 for the non-poor.
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The revised NPV for alternative A shows that when assigning a higher
weight to the poor rural households, the weighted NPV of the project is
lower than the unweighted NPV. In contrast, the weighted NPV for alter-
native B is higher. If more benefits are likely to accrue to the poor and
achieving social equity is a key objective, then alternative B would be
preferred.

NPV incorporating distributional weights can be expressed as

NPV = Z W S

=1 ( +r)

where W, is the distributional We1ght for group j; b, are the benefits
received by group j inperiod; ¢, ; are the costs 1mposed on group j in
period f; m is the number of groups and r is the social discount rate. In
this formula, net benefit of each group is weighted and then aggregated to
compute the net social benefit. Such weighted CBA can be applied in
assessing policies where distributional issues are of particular concern.

Make o Recommendation

The final step in CBA is to select the best alternative based on the net
social benefit. This process needs to consider the counterfactual, that is,
the benefit to society in the absence of the project. The recommendation
must clearly justify the choice of alternative based on the assumptions
made, externalities, risks, uncertainties, and distributional consequences.
The choice must also reflect the preferences of all stakeholders, ideally
through continuous engagement.

ArrLicATIONS OF CBA

CBA, if properly conducted, can be a powerful tool for policy design and
decision-making, but its use and effectiveness in project decisions are
worth reviewing on an ongoing basis. We find that CBA is in many cases
used ex ante to improve decision-making about projects and the choice
among alternatives. It is also sometimes used ex post for assessments of the
performance of projects.
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The World Bank examined how CBA was used in World Bank-supported
projects by interviewing 51 project leaders randomly selected from all
projects that closed in 2006-2007 and 2008-2009 (IEG 2010b). The
interviews revealed that in the experience of more than 80 percent of the
project leaders, CBA was usually conducted after the decision had been
made to implement a project and that CBA was not the key criterion in
deciding whether to fund a project. It was pointed out that the cost-and-
benefit data were made available too late to conduct an ex-ante analysis to
assist decision-making, which deprived the staff of the needed motivation
to conduct a high-quality CBA since the decision of financing the project
had already been made.

Annema (2013) reviewed some studies on the use of CBA in mega-
project planning. A summary of the findings from the review suggests that
political decisions do not necessarily use CBA’s main outcomes, such as
NPV or benefit-to-cost ratio. One case where CBA was used as a screening
device was for developing the Swedish National Transport Investment
Plan 2010-2021 (Eliasson and Lundberg 2012). CBA was successfully
utilized in investment planning because the Swedish government, recog-
nizing the importance of CBA as a screening tool, conducted CBA at the
project preparation stage. The result of the CBA was used in selecting the
most viable project from the list of suggestions, leading to an increase in
combined benefits. Politicians’ initial selection had estimated benefits of
50 billion Swedish kronor. The project selected under CBA criterion has
project benefits amounting to 72 billion Swedish kronor.

In some cases, CBA is conducted after the implementation of the proj-
ect to assess performance. PROGRESA, a large-scale initiative to alleviate
poverty in Mexico, was implemented in 1997. The first CBA of
PROGRESA was conducted by Coady (2000). All evaluations before that
were IEs on outcomes such as reduction in poverty levels or increase in
school enrollment.

Coady (2000) mostly conducted cost-effectiveness analysis because of
the difficulty in attaching a monetary value to the unpriced benefits
thought to arise from educational investments. In 2011, Barham (2011)
performed a CBA on the health component of PROGRESA and reported
its success based on a benefit-cost ratio, which ranged from 1.3 to 3.6.
This benefit-cost ratio was still an underestimation of the total health ben-
efits of PROGRESA, as the benefit estimation only used infant
deaths averted.
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CBA has also been applied to evaluate institutional policies, such as the
implementation of ADB’s safeguards policy pertaining to inclusive and
environmentally sustainable economic growth. The evaluation estimated
the benefits and costs of implementing environmental and involuntary
resettlement safeguards on a road rehabilitation project in Sri Lanka (IED
2016). The CBA generated counterfactual scenarios with and without the
safeguards. While data were limited, the CBA still generated valuable
results. Two out of the three road segments for which the CBA was con-
ducted had positive NPV under the “with safeguards” scenario, and all
road segments had negative NPV under the “without safeguards” sce-
nario. The process of conducting this CBA was equally valuable, high-
lighting methodological challenges (e.g., with respect to assigning values)
and data gaps in conducting CBA of safeguards policies.

A CBA of a proposed policy to introduce cleaner fuel in Mexico high-
lights the application of CBA to environmental protection policies. In
Mexico, a country with a severe air pollution problem, a CBA was con-
ducted prior to designing a policy on fuel quality improvement, which
allowed policy-makers to incorporate the CBA results into their plan (see
Box 3.1). Linked to SDG 11 on sustainable cities and communities and to
SDG 13 on climate action, this example, reported in Rojas-Bacho et al.
(2013), reiterates the importance of the timing of analysis, as CBA can
clearly bring in more benefits if done prior to the beginning of the decision-
making process.

Box 3.1 CBA of Fuel Quality Improvement in Mexico (Rojas-Bacho
et al. 2013)
Despite the Mexican government’s efforts to reduce air pollution by
shutting down factories and refineries in Mexico City, air pollution
continued to cause approximately seven thousand deaths per year.
To reduce the emissions from private vehicles and trucks, which
were the main source of pollutants, the Ministry of Environment
and Natural Resources (SEMARNAT) revised the fuel quality stan-
dard in 2006, aiming to reduce sulfur levels in gasoline and diesel.
Prior to making the policy decision, SEMARNAT and PEMEX (a
state-owned fuel producer) were required to conduct a CBA of low-
sulfur fuel production. This followed the 2001 government mandate
that all federally funded investment projects must carry out a CBA. In
2002, SEMARNAT formed a working group with PEMEX and
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other public and private institutions, including the National Institute
of Ecology (INE), to design the policy. The first proposal, put
together in 2003, aimed for sulfur levels in all fuels to be reduced by
2008. This required upgrading refinery infrastructure, which was
initially estimated to cost about US$2 billion, a number later revised
to US$2.7 billion (Image 3.1).

Image 3.1 Pollution in
Mexico City. (Credit:
Usfirstgov/CC BY)

INE estimated the benefits and costs over the period 2005-2030.
However, it was the first time where a major federal investment proj-
ect used CBA and included environmental externalities. INE formed
a scientific panel to provide advice on conducting CBA. Another
challenge was to find reliable estimates of the eftfects of poor air qual-
ity on mortality. As a previous study on Mexico City that was used to
compute these estimates only captured short-term effects, INE used
the estimates from cohort studies in the United States, which mea-
sured long-term effects. The final challenge was related to the mon-
ctization of health benefits. There was only one prior study on
Mexico on the WTP for mortality risks. It used two methods—
hedonic wages, which compared average wages in dangerous jobs
with safer jobs to place value on safety, and contingent valuation,
which asked how much individuals were willing to pay for a reduc-
tion in child mortality risk. INE decided to use values from a meta-
analysis of studies in the United States and adjust for Mexican
incomes using an estimate of WTP for health with rising income.
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The final CBA was submitted to the Ministry of Finance in 20006,
and the Congress approved the project. As the supply of ultra-low-
sulfur diesel completely depended on imports, compliance proved
costly. Domestic technical and engineering plans made no progress
cither. Consequently, the plan for ultra-low-sulfur diesel had to be
delayed by some four years. A revised proposal was made to increase
the project’s budget to US$5.9 billion, which called for another
CBA. Although some benefits were lost due to the delay in compli-
ance and increased costs, the revised CBA showed positive net ben-
efits. After the revised funding was approved by the Ministry of
Finance, cleaner fuels became available nationwide by 2011.

The Mexican government realized the need for improving techni-
cal capacity and developing a set of guidelines for CBA, including
guidelines on discount rates and monetary valuation of intangible
benefits.

Another example of CBA applied to environmental policy pertains to
water recycling projects in India. The CBA dealt with the externalities
generated by small-scale water projects (Labhasetwar 2013; NEERI
2007). It required identification and valuation of unintended conse-
quences such as water pollution and health outcomes. The findings
revealed that CBA can make greater contributions if it is done thoroughly,
consideringall potential externalities, as was done in this study (see Box 3.2).

Box 3.2 CBA of Water Projects in India (Labhasetwar 2013)
Water scarcity in India is serious and worsening. Freshwater avail-
ability in India is only 1851 cubic meters per capita per year, com-
pared to an average of 9974 cubic meters per capita per year in the
United States (FAO 2012). Surface water availability continues to
fall, and the per capita yearly surface water availability in 2050 is
projected to be nearly half the amount in 1991 (Kumar et al. 2005).
Adding to water scarcity, water quality deterioration imposes costs
on human health, the environment, and agricultural production.
India has invested a large amount of money in water-resource
projects, whose costs and benefits are long term and go beyond the
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project site, producing significant uncertainty. CBA can assist in
answering questions on the types of water projects to be approved
based on calculation of costs and benefits including externalities.
Conducting CBA of small-scale water projects involves gathering lot
of project-specific scientific, engineering, and economic details.
However, with growing knowledge of the technique, there is also
wider use of CBA in evaluating small-scale water projects.

In Madhya Pradesh, the infrastructure for proper wastewater dis-
posal was inadequate. A third of rural houscholds and a quarter of
urban households had no wastewater drainage system, causing
groundwater contamination and making drinking and irrigation
water unsafe. There was therefore a need for a cost-efficient gray
water (defined as wastewater from showers and basins but not from
kitchen or toilet waste) recycling system. A CBA of such a project
was conducted by several organizations including the National
Environmental Engineering Research Institute (Godfrey et al. 2009)
(Image 3.2).

Image 3.2 Gray water
reuse facility at
secondary school.
(Credit: The Sustainable
Sanitation Alliance
Secretariat/CC BY)

The CBA (see Godfrey et al. 2009) estimated investment costs for
gray water treatment and reuse system and for land, civil works and
facilities, and piping works as well as any negative externality from
gray water reuse. Financial costs (resulting from financing the invest-
ment) and operating and maintenance costs of a gray water recycling
system were considered on the cost side.
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Estimation of benefits from the project included avoided expenses
or savings from improved access to water infrastructure as well as
health benefits in terms of avoided health expenditures. Benefits also
covered environmental impacts such as avoided overexploitation of
groundwater, reduced water pollution, and positive spillover on
agriculture.

The results (Table 3.5 below) showed that the estimated benefits
of a gray water reuse system are far higher than the costs. Based on
this finding, the government of Madhya Pradesh allocated funds for
the construction of 412 gray water reuse systems in April 2006.

Table 3.5 Summary of annualized cost and benefits (in Indian Rupees)

S.  Pavameter Annualized benefit  Annualized cost
no.
1 Capital cost of gray water INR 6036 (interest rate
reuse system @12% per annum)
2 Operation and maintenance INR 5725
cost
8 Availability of gray water INR 30,000
4 Avoidance of water INR 50,000
infrastructure
5 Environmental benefits INR 44,000
6 Health benefits INR 793,380
7 External cost Negligible

Source: Godfrey et al. (2009)

CONCLUSION

CBA is a valuable tool in the evaluator’s kit for quantifying the likely net
gains from investing in projects and taking certain policy directions. It
provides an intuitive and empirical framework to think about both the cost
side and the benefit side of interventions and compare the two to make
judgments about net benefits. Where well applied, CBA has helped make
crucial policy decisions. Importantly, it can be a valuable tool in assessing
individual or collective efforts in furthering the SDGs.

The limits to the use of CBA have to do with its scope, which often is
within the confines of individual projects and not encompassing broader
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policy or strategy framework adequately. The availability of data to com-
pute monetary values of social outcomes has also been a constraint. There
are several questions on valuation, for example, of items not traded in the
market or issues of present versus future value. As with IEs, technical,
organizational, and political challenges can also impede CBA from being
conducted in a way that is timely and useful.

Increasingly, attention has shifted toward measuring the causal impact
of policies, which puts the spotlight on the use of IE. IE and CBA are
complementary tools of policy decision-making. While CBA supports ini-
tial decisions on investment, it also emphasizes the cost-side assessment,
which is often lacking in IE. Without information on costs, there is no
means to determine whether an investment is worthwhile.

CBA also has the flexibility to be applied to complex sustainable devel-
opment issues. For instance, long-term cost and benefit estimation can
take into account the environmental impact of a project in the future.
Distributional impacts can also be evaluated by assigning appropriate dis-
tributional weights, thus giving explicit consideration to issues of equity.

Like IEs using panel data or follow-up of beneficiaries for long periods,
CBA can also be conducted more dynamically. As the estimation of costs
and benefits involves uncertainty, it is important to monitor the process
and review the CBA. Costs and benefits can then be recalculated based on
a midterm evaluation.

There is a need for better data collection and improvement in methods
so that CBA can be increasingly applied to issues of sustainable develop-
ment. There is great potential in complementing CBA with IE and OBE
to produce high-quality and useful evaluations.
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CHAPTER 4

Objectives-Based Evaluation
for Accountability and Learning

Abstract This chapter features objectives-based evaluation (OBE) as a
means to assessing the performance of international development finance,
which remains key to achieving sustainable development priorities in many
parts of the world. It lays out key evaluation criteria included in OBE and
illustrates its multi-level approach that not only focuses on project-level
outcomes but also on aggregate-level outcomes such as sectoral, country,
or thematic level. It emphasizes the critical role of OBE in providing a big
picture of how well development resources are being utilized. Again, it
pays special attention to the use of the method with respect to issues of
sustainable development.

Keywords Development finance ® Accountability ® Learning
Effectiveness e Efficiency ® Sustainability

Commitments of development finance naturally bring an emphasis on the
delivery of agreed objectives. Where there is a stress on accountability in
delivering on agreed goals, objectives-based evaluation (OBE) assumes
significance. Equally, the lessons from such assessments inform what works
and what does not.

Complementing inputs from impact evaluation (IE) and cost-benefit
analysis (CBA), the OBE approach is applied to conduct individual project
or program assessments and also aggregate sector- or country-level
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assessments. The assessment of the Sustainable Development Goals
(SDGs) can occur at the micro project levels and also at the more macro
and aggregative levels, as OBEs can ask about the extent to which the dif-
ferent interventions taken together address overall directions, for example,
the pursuit of the SDGs.

OBJECTIVES-BASED EVALUATION

Overseas development assistance (ODA) is one of the core resources
developing countries can use to work toward achieving the SDGs. ODA
recipients are low- to middle-income countries who use the funds to invest
in a wide range of sectors. The amount of ODA has increased over the past
few years, exceeding US$150 billion in 2015 (at 2015 constant prices,
according to OECD.Stat). At the same time, the size of ODA has been
eclipsed by the size of the development financing labeled as coming from
the private sector.

As development finance is used in more diversified ways, there is increas-
ing recognition that it should be provided based on harmonized objectives
and accountability. Harmonizing objectives can help improve efficiency in
the use of resources, while accountability of both donors and recipients
sheds light on how results are being achieved (or not) by development
finance. OBE can facilitate both harmonization and accountability by
establishing a set of objectives and examining achievements against these
stated objectives. Assessing the effectiveness of development finance gen-
eratesinformation foraccountability and learning concerning the outcomes.

OBE is a class of evaluation methods that considers the extent to which
objectives are achieved. Its strong focus on measuring outcomes against
initially stated objectives encourages the formulation of clear objectives
from the outset. It is guided by a theory of change that connects the
inputs and activities to the outcomes. As opposed to output targets, which
are set in terms of the tangible goods and services that project activities
produce, outcomes measure the results likely to be achieved once the ben-
eficiary population starts using the project outputs. Measures of outcomes
look at the final results achieved, which indicate whether project goals are
met (Gertler et al. 2016).

Output is something that can be controlled by a project-implementing
agency. In a water project, for example, output can be measured by the
number of pipes constructed. In contrast, outcomes can take longer to
manifest and be observed long after the project has been completed. For
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instance, improved child health, measured using height-for-age (stunting)
z-scores, is a potential outcome of piped water connections.

Different outcomes may be realized on different time horizons: the
construction of pipes may save time and make collecting water more con-
venient for beneficiary households in the short-to-medium time frame,
while in the longer term it may lead to improved health.

OBE Criteria

The standard criteria used in OBE are relevance, effectiveness, efficiency,
sustainability, and considerations of development impact. While specified
separately, these criteria also have a great deal of connectivity among them.
More broadly, assessments of individual projects or aggregate programs
are related to considerations of social inclusion, environmental protection,
and governance, but at present these development goals are not directly
used as evaluative lenses. Ratings for the standard criteria commonly use a
four- or six-point scale, with categories that differ by rating institution. As
an example, ratings used by the World Bank and Asian Development Bank
(ADB) are summarized in Table 4.1 (IED 2016; IEG 2017a).

Table 4.1 Criteria and ratings of OBE: example of the World Bank and ADB

World Bank

ADB

Opverall criteria

Relevance
Efficacy/
effectiveness

Efficiency

Sustainability

Development
impact

Highly satisfactory; satisfactory;
moderately satisfactory; moderately
unsatisfactory; unsatistactory; highly
unsatisfactory®

High; substantial; modest; negligible

High; substantial; modest; negligible
High; substantial; modest; negligible

Most likely; likely; less than likely;
unlikely

Highly satisfactory; satisfactory; less
than satisfactory; unsatisfactory

Highly successful; successful;
less than successful;
unsuccessful®

Highly relevant; relevant; less
than relevant; irrelevant
Highly effective; effective; less
than effective; ineffective
Highly efficient; efficient; less
than efficient; inefficient
Most likely sustainable; likely
sustainable; less than likely
sustainable; unlikely sustainable
Highly satisfactory;
satisfactory; less than
satisfactory; unsatisfactory

*Composite rating of core criteria—relevance, efficacy, and efficiency

"Weighted average of core criteria—relevance, effectiveness, efficiency, and sustainability
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Relevance assesses the extent to which the financed activity is suited to
a country’s development priorities. It asks whether the objectives of the
project are valid and whether the activities, outputs, and project design are
consistent with the objectives. Relevance considers analyses and lessons on
project design, including the financing instrument and modality, as they
relate to the objectives. It is important to consider both what is included
in the project and what ought to be included. This criterion also looks into
how the project takes into account the work of development partners and
other organizations. All this means that a project, by the fact that it is
approved, does not automatically qualify as being relevant; the evaluator
must assess if it is.

Effectiveness measures the extent to which the project’s intended out-
comes are achieved, based on a baseline and a target. For a project to be
effective, outcomes should have been achieved or be likely to be achieved,
and output targets should also have been substantially achieved. It also
looks at factors influencing the achievement of the objectives. This is
important for assessing the extent to which the outcomes achieved were a
contribution of the project’s interventions. Achieved outcomes need to be
plausibly attributable to the project or intervention as established through
either IE or a theory-based approach and consideration of the counterfac-
tual. If outcome targets were achieved or are likely to be achieved but
output targets were not substantially met, the project will not be consid-
ered effective. This is because some outcomes at the national level, such as
a higher literacy rate, may be achieved by other interventions than the one
being evaluated.

Where projects have multiple objectives and outcomes, the evaluation
can assign relative weights to the effectiveness of various objectives and
outcomes. For example, a project may be implemented in two distinct
geographical areas with one having a higher incidence of poverty. If inter-
vention in the poorer area is seen as a higher priority, the poverty outcome
in that area might be given more weight.

Efficiency measures how well resources are used to achieve outcomes. It
assesses the project’s economic benefits against economic costs using
CBA. In assessing efficiency, CBA, in principle, looks at costs and benefits,
including unintended and indirect ones, from a societal viewpoint. Project
economic-performance indicators—the economic internal rate of return,
net present value, and the cost-benefit ratio—are used to determine
whether net gains from investing in a project will be enjoyed by the society
following project completion.
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In many instances, it is instructive to compare alternative approaches to
achieving the same results using a least-cost analysis. The cost estimates
should be based on the economic costs incurred to implement the project,
as well as provisions for the operation and maintenance of the assets over
the expected economic life of the project. Project externalities—which are
spillover effects and often unintended consequences such as environmen-
tal impacts—should be quantified and valued to the extent possible and
incorporated into the calculations.

Sustainability here focuses on the more limited aspect (compared to
the broad goal of sustainable development) of the likelihood that an activ-
ity will be maintained after donor funding has been withdrawn. It consid-
ers the major factors influencing the achievement or non-achievement of
sustainability of the project’s results. Since an evaluation is typically carried
out during the first few years of a project’s operational life, evaluators must
make assumptions about the likely sustainability of operational arrange-
ments, many of which are new, and about probable future operations and
maintenance (O&M) arrangements. Even within this narrower confine of
just one of the evaluation criteria, however, the environmental effects of a
project must also be considered such as the effects on natural resource
management, pollution, biodiversity, and greenhouse gas emissions.

This emphasis on environmental protection and climate change mitiga-
tion or adaptation is a relatively new requirement in evaluating projects.
Climate mitigation is crucial, as the cost of adaptation is high. The less
done to mitigate climate change, the more severe and expensive are the
consequences. Assessments of sustainability should consider political, eco-
nomic, institutional, technical, social, environmental, and financial risks.
The assessment should also consider the adequacy of risk-mitigation mea-
sures. Although environmental- and social-risk avoidance may be part of
the effectiveness assessment at some institutions, grave social or environ-
mental consequences of failed mitigation may also affect the sustainability
assessment.

Development impact is the positive and negative change generated by a
development intervention, directly or indirectly, intended or unintended,
and it mirrors the degree to which sustainable development is being
achieved. It assesses the overall changes attributable to the intervention,
the difference made to the beneficiaries, and the number of people
affected. Development impacts to which the project contributes tend to
be outside the project’s direct control, and their achievement is often not
solely attributable to the project outcomes. Typically, they are dependent
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on other development efforts. The focus of analysis should be on the con-
tribution of project outcomes to the achievement of the project impacts.
Moreover, development impacts can also be due to unforeseen events and
positive developments in areas that are outside the project scope. Such
impacts should not be attributed to the project.

Multilateral development agencies have been using these criteria since
the 1990s. In 1991, the Organisation for Economic Co-operation and
Development-Development  Assistance  Committee (OECD-DAC)
issued principles for evaluation of development assistance provided to
public sector projects. The principles provided general guidance on eval-
uating projects financed using development assistance, stating that the
aim of evaluation was “to determine the relevance and fulfilment of
objectives, developmental efficiency, effectiveness, impact and sustain-
ability” (OECD-DAC 1991). Also emphasized was the importance of
formulating the objectives to be achieved at the baseline for high-
quality OBEs.

Aggregative evaluations also incorporate these criteria. In response to
the growing importance of harmonized evaluations, a workshop was held
by the Working Group on Aid of the OECD-DAC on country-program
evaluation methodology in 1999, and it was agreed that the criteria for
evaluating development finance at the country level could draw on these
criteria. Since the 1999 workshop, a common core of good practices for
country evaluations has evolved, and gradually these common criteria have
been adopted and endorsed by the independent evaluation offices of vari-
ous Multilateral Development Banks (MDBs).

ProjecT EVALUATIONS

OBE assesses the outcome of development finance not only at the indi-
vidual project level but also at aggregative levels such as county, sector, or
theme. Lessons across projects from such aggregative assessments can
bring good value.

That said, project evaluation is not only an in-depth assessment of what
occurred in the investment but also a vital basis for what then can be sur-
mised at the thematic or country levels. This means there is more to be
learned from clusters of projects. Project-level evaluations are required as
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Private and Public
Projects

Fig. 4.1 OBE of development finance. (Source: Authors’ illustration)

important building blocks to higher-level evaluations. Individual projects,
for example, in transport or health, are a primary focus of OBE providing
evidence on how development financing channeled through them are
achieving the envisaged objectives.

As illustrated in Fig. 4.1, these project results are also building blocks
for aggregative assessments spanning sectors like education or energy;
themes like urban development or the environment; or nations, as in
country assessments for China or Sri Lanka. They can also be inputs for
corporate studies of how an organization is doing in different aspects of'its
development work.

Public Sector Projects

Much of the OBE work is concerned with the performance of individual
projects designed and implemented by governments. Applying the criteria
discussed carlier, assessments arrive at conclusions on project success or
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failure in varying degrees. These success rates also vary a great deal across
sectors, across countries, and over time.

The main value of delineating success rates (in addition to providing a
judgment on the success in using financing) is in deriving lessons for
improving performance going forward. Across thousands of projects
financed by government and external financial agencies, some common
lessons emerge (as seen in various annual evaluation reports from MDBs).

Both design and implementation feed into project success. The guality
at entry—judged by indicators of project preparation, economic analysis,
and due diligence—matters to the project’s eventual success. Annual eval-
uation reports of MDBs provide examples that taken together signal that
projects with better quality at entry are seen to have a better chance of
succeeding on completion.

Several aspects of implementation stand out in making a key difference
to project success. Adequate allocation of budget for implementation and
allowing for adequate spending on operations and maintenance of infra-
structure investments are obvious considerations. The importance of pric-
ing and regulatory policy frameworks is clear in the examples of water
pricing or energy regulation. Institutional capacities of implementing
countries are also important for project success.

Historically, project success in low-income countries has been seen to
be lower than in middle-income countries, but this pattern is by no means
universal. Furthermore, this gap has narrowed over time, as seen in the
annual evaluation reports of Asian Development Bank and the World
Bank. East Asia has been a perennial front-runner when it comes to proj-
ect outcomes, a result especially driven by China’s strong project perfor-
mance. Historically, infrastructure (energy in particular) has done well,
though social sectors, environment, and multi-sectoral investments have
strengthened in many settings over time.

The case of a water supply and sanitation project in Sri Lanka illustrates
how these criteria are applied (IEG 2017b). There was uneven access to
water and sanitation between urban and rural areas. Therefore, a water
supply and sanitation program was implemented in 2004 with the objec-
tives of increasing coverage and achieving effective and sustained use of
water and sanitation services in rural communities. The project’s aim
would correspond directly with what SDG 6 set out in 2015 for clean
water and sanitation. The project was approved in 2003 and closed in
2010. The total costs were estimated to be US$69.1 million.
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To prepare the project performance assessment report (PPAR), seven
visits to project sites were made. In-depth discussions among focus groups
were conducted to gather information to assess the project outcomes. The
development outcome of the project was rated moderately satisfuctory
based on an assessment of relevance, efficacy, and efficiency (Table 4.2).

Relevance of the development objective was rated substantial as it was
aligned with both the government’s priorities and with the World Bank’s
country assistance strategies with respect to expanding water and sanita-
tion services to the rural population. Project design relevance was also

Table 4.2 Assessment of community water supply and sanitation project in Sri
Lanka

Criterin Ratings Assessment

Overall Moderately ~ Based on the individual ratings below

development satisfactory

outcome

Relevance of Substantial ~ Project objectives were relevant to both the

development government’s priority and the World Bank’s country

objective strategy

Relevance of Substantial ~ The main components and results framework were

project design generally clear and logically linked to the project’s
objectives

Efficiency Substantial ~ ERR and NPV were estimated for the two most
popular piped water supply technologies (piped
gravity and pumping schemes): the resulting ERR was
30% for gravity and 18% for pumping schemes at
completion. NPV per household was SL Rs 11,000
for gravity and SL Rs 2000 for pumping schemes at
completion

Outcome of’ Modest Modest achievement of key indicators, such as the

objective 1: to number of people provided with access to improved

increase service water sources and new piped household water

coverage connections established

Outcome of Substantial ~ Some challenges in ensuring reliability and water

objective 2: to
achieve effective
and sustained use?

quality (such as lack of 24-hour supply and water
contamination). Overall, the project provided
adequate, affordable, and relatively sustainable water
services, ensuring convenience and time saving for the
beneficiaries

Source: IEG (2017b)

*Sustainability is assessed within objective 2
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rated substantinl. The main components of the project design and its
results framework were clear and logically linked to the project’s objectives
of increasing service coverage and achieving effective and sustained use of
water and sanitation services in rural communities.

The evaluation assessed ¢fficacy, or the achievement of project objec-
tives of service delivery and management, as well as demand and sustain-
able water use. Specifically it considered (1) increasing service coverage
and (2) achieving effective and sustained use of water and sanitation ser-
vices in rural communities in Sri Lanka.

The outcome of the first objective under efficacy was rated modest. The
original target was not achieved. The number of people provided with
access to improved water sources under the project increased by 384,100,
but that was only 31 percent of the original target and 48.4 percent of the
revised target at completion. The report points to two major reasons:
decreased funds owing to the tsunami in 2004 and inflation. The target
was not revised sufficiently despite the reduction in funds.

The second efficacy objective, which aimed to achieve effective and sus-
tained water use, was assessed using demand-side outcomes: satisfaction,
adequacy, reliability, convenience, and time saving, water quality, afford-
ability, and sustainability of services. The achievement of this second
objective was rated substantinl. Satisfaction was generally high, with 88
percent of the beneficiaries of the completed water subprojects indicating
they were satisfied with their access and that water adequacy had improved.
A survey indicated that household connections led to sizable time savings.

The household survey at completion indicated that about 46 percent of
the subprojects provided continuous water supply and 78 percent of
households received piped water every day. The Ministry of Health’s sam-
pling tests showed that only 44 percent of the subprojects provided water
of satisfactory quality. The project achieved relatively high sustainability,
but there were cases of water resource depletion and issues of frequent
repair needs due to poor technical design in the initial phase.

Efficiencywas rated substantinl. The project provided access to improved
water sources to fewer people compared to the original target, with slightly
higher costs than estimated at appraisal. But the economic rate of return
computed was still relatively high.

Community-based organizations were the main providers of water sup-
ply schemes in rural areas and responsible for operation and maintenance
of water supply facilities in villages. Therefore, beyond the core criteria,
risk to development outcome was rated significant because many community-



OBJECTIVES-BASED EVALUATION FOR ACCOUNTABILITY AND LEARNING 105

based organizations faced technical, financial, and organizational chal-
lenges in sustaining the project results. Technical challenges included
repair of pumps and water contamination. Furthermore, only a few
community-based organizations were seen to be financially sustainable.
Finally, some of them suffered from a shortage of volunteers, and the insti-
tutional arrangement for supporting them was unclear.

Private Sector Projects

Analogous to public sector projects, private sector projects can be evalu-
ated using OBE. Though some OBE criteria are used for both public and
private sector projects, there are important differences in their evaluation.
Evaluations of private sector projects focus on business performance,
which assesses the effect of the project on its financiers, and economic
contribution, which assesses its economic effects more broadly.

Private sector project evaluation, while paralleling that of public sector
projects, also has distinct features to account for the public support
through MDBs to private businesses (see EBRD 2013; MDBs 2018).
Since support to private sector projects is part of the broader activities of
MDBs, the project assessment works within the framework provided by
the MDBs’ overall mission to promote sustainable private sector invest-
ment in developing countries while also achieving social outcomes such as
inclusive growth and poverty reduction.

Some MDBs have shifted away from methodologies largely driven by
business performance. New approaches are based on market benchmarks
and apply OBE criteria such as relevance, effectiveness, efficiency, and sus-
tainability to private sector operations. Relevance and effectiveness in this
context focus on both development and business outcomes. Efficiency
looks at the financial performance (including achievement of business
objectives) and economic performance.

An OBE considers a private sector project against its development out-
comes, including business performance. The development impact rating is
a synthesis of the impact of the project on the country’s economic and
social development. Development impacts are evaluated using a with-
versus-without-project comparison, that is, considering (1) what hap-
pened with the project and (2), counterfactually, what would have
happened without it. When a with-versus-without assessment cannot be
done, the costs and benefits to the country can be done on a before-
versus-after basis.
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At the World Bank Group, a private project’s development outcome is
measured across four indicators: project business performance; economic
sustainability; environmental, social, health, and safety effects; and contri-
bution to private sector development. Each of these measures a distinct
aspect of the project’s performance. The development outcome rating is a
bottom-line assessment of the project’s results on the ground, and not an
“average” of these four indicators. Each of the categories can be rated on
a four- or six-point scale indicating the degree of success.

A project’s business performance measures the project’s impact on prof-
itability and viability, the project’s contribution to other business goals,
and the project company’s prospects for sustainability and growth.
Sufficient financial returns are necessary to attract and reward private
investment, but the assessment should also take into consideration the
sustainability of the results. Projects can be structured as either loan or
equity and can include institution-building components.

Interestingly, previous empirical analysis has found a strong connection
between project development outcomes and an organization’s financial
profitability (IEG 2009). For example, in a cohort of projects financed by
the International Finance Corporation (IFC), high /high outcomes (high
development outcome and high IFC investment return) were achieved in
66 percent of projects (by the number of projects, not volumes), and
another 17 percent had low/low outcomes. This is suggestive of the pos-
sibility that focusing on development outcomes is also good business
(IEG 2009).

Economic sustainability reflects the project’s contribution to economic
growth. Projects with high economic returns clearly contribute to a coun-
try’s economic growth, and this contribution is quantifiable to some
extent. Harder to achieve, but vital, is the effort to reduce poverty and
improve people’s lives. It is important to address to what extent, as a result
of a project, resources are being allocated more efficiently and the project
portfolio is providing a net economic benefit, including the broader attri-
butes of well-being.

It is important also to assess a project’s impact on people other than the
investors (or adopt a stakeholder perspective) such as client companies and
their customers, employees, government, competitors, and local residents.
Examples of economic benefits and costs accruing to them are ease of
access to markets and services, greater market efficiency, contribution to
government revenues, contribution to poverty alleviation, social or gender
equality, and employment generation.
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Social and environmental protection are important components of the
development outcome of private projects. That operations are carried out
in an environmentally and socially responsible manner is not only sound
business practice, but it is also a necessary condition for sustainable
development. IFC’s Expanded Project Supervision Report assesses the
project’s environmental performance in meeting regulatory requirements
as well as the project’s environmental impacts through its subprojects,
including pollution loads; conservation of biodiversity and natural
resources; and social, cultural, and community health aspects, as well as
labor and working conditions and workers” health and safety.

Compliance with specific environmental requirements should be clearly
stated in the OBE of private projects. Environmental requirements help
enhance environmental management capacity and produce sound devel-
opment outcomes and can be considered as proxy for acceptable environ-
mental standards. But the effects on the ground should count most in
evaluating development outcomes.

Supporting private sector development or encouraging the growth of
private enterprises is a principal goal. Projects need to help create condi-
tions conducive to the flow of private capital into productive investment.
It is crucial that the benefits of growth of productive private enterprise
accrue to the entire society. Projects can contribute to this purpose by
contributing to the growth of sustainable and viable institutions, contrib-
uting to the development of the markets in which they operate, and by
financing sustainable and viable private enterprises in the real sector.

AGGREGATIVE EVALUATIONS

While OBE of individual projects generates information needed to assess
the outcomes of each project, aggregation of project findings into an
assessment of a country, sector, or theme can be of great value in seeing
the combined effects. In moving from individual project assessment to
aggregative evaluations, a key aspect is that projects are not usually inde-
pendent of each other, but they complement, and sometimes substitute,
each other. Projects are, or ought to be, connected to each other through
a strategic framework that involves considerations of sequencing, prioritiz-
ing, and spillover effects.

When aggregative assessment is attempted, the core criteria are some-
times not weighted, and sometimes weighted according to policy priori-
ties. Each rating uses a point scale of four or six categories going from high
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to low (e.g., gradations going from highly relevant to irrelevant). The core
assessments are usually complementary and interrelated, for example,
aspects of efficiency, such as good financial management, complementing
effectiveness. At the same time, to avoid double counting, the same factor,
say the lack of pricing for a service, may not be used the same way as the
contributor to rating two separate criteria, efficiency and effectiveness.

Sector Evaluations

When individual project evaluations are added up to the sector level, as in
transport or education, or at the thematic level, such as for the environ-
ment or urbanization, they bring out the aggregative impact of various
projects. These also help uncover the effect of policies and investments
that cut across the sector or theme. For example, a new decentralization
policy might affect the collective success rates of public sector projects.
Aggregative evaluations also often account for the influence of factors out-
side of the theme and the sector. For instance, an increase in infrastructure
investments can affect the collective performance of education or
health projects.

Sector evaluation is a useful tool to assess impact that goes beyond
individual projects. Various organizations have conducted a range of sec-
tor evaluations, for example, in agriculture (IOE 2017; OVE 2015b),
finance (OED 2018), and energy (IDEV 2015).

An example is the evaluation of World Bank-funded projects in educa-
tion (IEG 2006; see also IFC 2014). This evaluation was based on a syn-
thesis of outcomes of projects that focused on education access and
learning, complemented by findings on policies and investments across the
sector. The evaluation of individual projects conducted over several years
was summarized and then used, along with sector-wide findings, to assess
impact at the sectoral level.

The sector evaluation was done on the five criteria discussed earlier.
The ratings in Table 4.3 comprise three criteria: development outcome
(which is a composite rating of relevance, efficiency, and effectiveness), sus-
tainability, and development impact.

Given the rising need to shift focus away from merely providing access
to schools and toward improving the quality of education and accelerating
learning, outcomes were evaluated by objectives related to access as well as
learning and quality of education. Table 4.4 suggests that support for
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Table 4.3 IEG ratings of completed primary-education projects by year of
approval

Fiscal year All All education  All World

approved primary- projects Bank-
education excluding supported
projects primary projects

Before  1990-  1995—
1990 1994 1999

Outcome 76 89 85 82 78 72
(% of projects rated

moderately

satisfactory or

better)

Sustainability 50 66 76 62 66 50
(% of projects rated

likely or highly

likely)

Institutional 20 19 38 25 46 36
development

impact

(% of projects rated

substantial or high)

Source: IEG (2006, p. 20)

Note: Refer to Table 4.1 for the criteria and rating scale

Table 4.4 Outcomes by enrollment objective for complete primary-education
projects

Fulfillment of objective (pevcent; N = 20)

Objective Number Fulfilled  Partinlly Unfulfilled Undetermined
covering Sfulfilled
objective

Increased 13 69 0 23 8

enrollment

Improved equity 12 75 25 0 0

Improved access 9 55 22 22 0

for girls

Improved internal 12 25 42 25 8

efficiency

Source: IEG (2006, p. 24)
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Table 4.5 Outcomes by objective for complete primary-education projects

Fulfillment of objective (percent; N = 20)

Objective Number Fulfilled Partially Unfulfilled Undetermined
covering Sfulfilled
objective

Improved learning 6 67 17 0 17

outcomes

Improved 18 39 27 33 0

educational quality

Source: IEG (2006, p. 32)

access to primary education in some respects did well, with serious gaps in
improved access for girls.

Further, Table 4.5 indicates gaps in improving learning outcomes and
improved educational quality.

Another example can be drawn from an evaluation of World Bank sup-
port for transport from 1995 to 2005 (IEG 2007). During this period,
there were 642 projects with transport components, carrying a total finan-
cial commitment of US$32 billion. This was the first evaluation of the
transport sector operation of the World Bank, and it provided insights that
could not be obtained by evaluating individual projects given the signifi-
cant diversity within the sector.

This sector-level evaluation also adopted the five criteria as project-level
evaluation: outcome, which is a composite rating of relevance, effectiveness,
and efficiency, institutional development impact; and sustainability. Within
the evaluation period, performance of the projects improved over time
across all indicators (Table 4.6). Ratings were lower when large borrowers
were excluded because bigger countries in this sample had better institu-
tional capacities.

To gain further insight, sector evaluations can be disaggregated by
region. This helps evaluate which region for a particular sector might be
lagging and perhaps require further financing and technical assistance. For
example, Fig. 4.2 shows that in the transport sector, South Asia is lagging
in terms of outcome, while the Europe and Central Asia region and the
Middle East and North Africa region may require support in institutional
development.
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Fig. 4.2 1EG ratings for outcome, sustainability, and institutional development
(approval year fiscal 1995-2006). (Source: IEG 2007)

Country Evaluations

Country-level evaluation looks at the nationwide impacts of projects and
associated activities of strategy and policy exchanges in a country.
Sometimes the success of individual projects does not translate into better
country performance. And despite project-level weaknesses, country-level
dialogue and impact on sustainable development can be disproportion-
ately high. The role of country expertise, quality of policy discussions,
interactions with other partners, and the role played by knowledge are all
factors determining country-level results.

For large lenders such as the World Bank and the IMEF, the country-
level program considerations are especially important, whereas for smaller
bilateral financiers, country-level impact may not be that large. A variety of
evaluations of country and global macrocosmic work is carried out at the
IMF (see, e.g., IEO of the IMF 2016) and the United Nations (for
instance, IEO of the UNDP 2018).

A country evaluation of India done in 2017 (IED 2017) assessed the
performance of ADB strategy and programs for India from 2007 to 2015.
ADB provided US$22.1 billion in development loans to India over these
eight years, mostly for transport, energy, finance, and water and other
infrastructure and services.

A full-fledged OBE approach for a country evaluation would assess the
strategic objectives set out at the beginning of a country strategy and to
what extent the objectives were achieved. India’s strategic directions
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present a very broad canvas, and ADB’s presence in the financing in terms
of size and scope for this large economy is relatively small. Accordingly,
the framework for the country evaluation was modest.

The OBE considered the overall performance of development finance
to India to be successful. It also examined the country’s strategic agendas
and special priorities, rating them individually. In accordance with India’s
recent development plan, ADB country strategies for India shifted toward
supporting faster, sustainable, and more inclusive growth. It evaluated
ADB support by sector as well as support for strategic agendas.

Table 4.7 provides the assessment for the main sectors. The transport
program was the largest component in ADB’s sovereign portfolio (35 per-
cent) with a value of US$6 billion. Most of the loan went to construction,
upgrading, and rehabilitation of rural roads mostly in lagging states in
northern and eastern India, which is consistent with the sector strategy to
promote connectivity and increase access of rural areas to towns and cities.
Development impacts of the road program were rated satisfactory despite
some delays that occurred due to limited capacity of executing agencies
and contractors, resulting in ¢fficiency being rated less than efficient.

In energy, the second-largest component of ADB’s sovereign portfolio
(29 percent), 33 projects were approved with US$4.9 billion in value.
Supporting the government’s strategy to develop a strong national grid
and expand and optimize transmission and distribution systems, ADB’s
support focused heavily on electricity transmission and distribution (81

Table 4.7 Sector-wise rating in country evaluation

Sector Relevance Effectiveness Efficiency  Sustainability — Development
impacts

Transport Relevant  Effective Less than  Likely Satisfactory
efficient sustainable

Energy Relevant  Effective Less than  Likely Satisfactory
efficient sustainable

Water and urban ~ Relevant  Effective Less than  Less than likely — Satisfactory

infrastructure and cfficient  sustainable

service

Finance Relevant  Effective Less than  Likely Satisfactory
cfficient  sustainable

Public sector Relevant  Effective Efficient  Likely Satisfactory

management sustainable

Note: Agriculture and natural resource sector and social sector are reviewed without rating
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percent of the energy sector investment). The energy programs also expe-
rienced delays for which efficiency was rated less than efficient. Development
impacts, however, were rated satisfiuctory since all completed projects met
their objectives of strengthening the transmission system, reducing losses,
improving evacuation capacity and system reliability, and increasing access
to electricity.

Water and urban infrastructure and services, finance, and public sector
management were considered to have achieved satisfactory development
impacts. Accordingly, the evaluation considered the overall achievement of
these sectors to be successful.

Table 4.8 shows that the report also assessed ADB’s support for three
primary strategic agendas: inclusive economic growth, environmentally
sustainable growth, and regional cooperation and integration. The report
also assessed special priorities: knowledge solutions and capacity develop-
ment, gender equality, and catalyzing infrastructure investment and
public-private partnerships.

Among the three strategic agendas, inclusive growth was most promi-
nent in ADB’s lending portfolio to India, with some 90 percent of proj-
ects intended to contribute directly or indirectly to this objective. This was
accomplished most notably through the financing that was made available
to economically lagging states. In addition, ADB also supported inclusive
growth through incorporating inclusive elements into project design
(for instance, slum improvement in urban projects) and ensuring the

Table 4.8 Assessment of the country’s strategic agendas and special priorities

Relevance Development
impacts
Inclusive economic growth Relevant Satisfactory
Environmentally sustainable growth Relevant Satisfactory
Regional cooperation and integration Relevant Less than
satisfactory
Knowledge and capacity development Less than Satisfactory
relevant
Gender equality Relevant Satisfactory
Catalyzing infrastructure investment and public- Relevant Satisfactory

private partnerships

Source: IED (2017)
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implementation of projects in sectors with high inclusion impact, such as
education, water supply, and rural electrification. About half of ADB’s
support program was tagged for environmentally sustainable growth,
effected mainly through projects in energy and water and urban infrastruc-
ture and services.

A similar country evaluation of development assistance to Brazil was
done by the World Bank (IEG 2015; see also OVE 2015a). The support
aimed at achieving greater equity, sustainability, and competitiveness,
underpinned by strong economic management and governance. The eval-
uation recommended that the World Bank Group value benefits beyond
individual interventions and make expected catalytic impact a major crite-
rion in the design of its future strategy in Brazil.

Evaluations by Theme

Thematic evaluations can shed light on the overriding question of how
development finance affects issues of inclusion, environmental protection,
or governance, which form the core of the SDGs. Taken together, evi-
dence emerging from OBE of individual projects or sectors can feed into
the major themes that drive sustainable development in the aggregate.
MDBs have done thematic evaluation on a number of themes: the envi-
ronment and climate change (see, e.g., IDEV 2018; OVE 2014), gender
and diversity (e.g., IEO of Global Environment Facility 2017; OVE
2018), and urban development (Cities Alliance 2017).

Consider a case where distributional impact is a concern and three proj-
ects—water access improvement, road construction, and deforestation
activity control—were financed by an MDB. The water project may ben-
efit the poor much more than the non-poor. Roads, on the other hand,
may not connect the remote areas where the poor mostly reside, thus
limiting the benefits that the poor can gain from them. It is also possible
that controlling deforestation activity may on balance help the poor who
depend on the sustainability of forest resources for their livelihood. Thus,
different projects and investments in different sectors may affect the poor
simultaneously but in different ways. Overall distributional impact can
thus be assessed through a thematic evaluation.

Together, the various strands of OBE can be brought to bear on how
much inclusion is taking place in the process of economic growth. This
holds true also for sustainability and governance. Sustainability concerns
projects that directly deal with environmental protection as well as projects
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in other sectors which might have an environmental impact. An evaluation
of one project, or of a specific sector, is not capable of assessing the impact
on environmental protection. Likewise, governance is related to projects
in various sectors.

Inclusion

An ADB thematic evaluation on inclusive growth demonstrates the value
thematic evaluations add to sectoral or country evaluations. ADB consid-
ers inclusive growth as a means to achieve poverty reduction, which was
ADB’s objective in its Strategy 2020. This thematic evaluation defined
inclusive growth as growth with social equity, that is, a growth process in
which all segments of the population can participate in and benefit from,
particularly the poor (IED 2014Db).

The evaluation highlighted inequality in terms of income as well as
access to opportunities as a serious issue in the region. Although the
region’s gross domestic product (GDP) increased by 9 percent annually in
the 1990s and by 8.2 percent in the 2000s, income inequality increased by
about 1 percent annually in these two decades. Fast economic growth did
not result in adequate access to opportunities either. Access to health care,
water and sanitation services, and electricity varies widely across countries
in the region and shows substantial gaps in many, for example, Bangladesh,
Bhutan, Cambodia, Laos, Pakistan, and Vietnam.

The evaluation examined the promotion of inclusive growth through
ADB’s development finance between 2000 and 2012, which totaled
US$137 billion (IED 2014a, b). It looked at the three pillars identified in
ADB’s strategy: (1) high sustainable growth to create and expand eco-
nomic opportunities; (2) broader access to these opportunities to ensure
that members of society can participate in and benefit from growth; and (3)
safety nets to prevent extreme deprivation. As ADB’s inclusive growth
framework was broad, most of'its projects were categorized under the three
pillars, and ADB’s support was heavily skewed toward pillar 1 (Fig. 4.3).

Given the rising inequality in the region, the evaluation suggested that
the skewed focus on pillar 1 be reconsidered. The evaluation also empha-
sized the importance of project design and implementation in order to
make projects inclusive. Considering urban-rural disparities are a major
facet of unequal income distribution in the region, targeting rural areas,
where the majority of the poor are found, could be an efficient way to
accord special attention to benefiting lower-income groups. However,
only 14.1 percent of infrastructure interventions targeted rural areas in the



OBJECTIVES-BASED EVALUATION FOR ACCOUNTABILITY AND LEARNING 117

100%

80% |
60%

40% |

20% |

0%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
14% Pillar 1 14% Pillar 2 2% Pillar 3

Pillar 1 = sustained and high growth; Pillar 2 = broader access to opportunities; Pillar 3 = strengthening
safety nets.

Fig. 4.3 Share of yearly project amounts supporting inclusive growth by pillar,
2000-2012. (Source: IED 2014Db)

13-year period. The study also suggested that the impact of infrastructure
investments on inclusive growth be scaled up, for example, by linking rural
infrastructures to schools, health centers, markets, and other services and
opportunities.

The study assessed ADB’s support toward the inclusive growth agenda
at the country level in six countries. It found that the opportunities for
and obstacles to inclusive growth vary by country, and it proposed that
ADB’s support toward inclusive growth should take into account the par-
ticular needs of each country and be designed in a way that maximizes the
benefit to those who are poorer and with less opportunities.

Sustainability

The World Bank Group conducted a thematic evaluation of its support
toward forest resource management for sustainable development in 2013
(IEG 2013). Matters of forest strategy would correspond to what was
labeled in 2015 as SDG 15 on Life on Land. When the World Bank
Group’s 1991 Forest Strategy was implemented, international concern
was directed toward protecting tropical forests. The Strategy, therefore,
focused on protecting tropical moist forests by not financing commercial
logging in primary tropical moist forests. However, a review by the IFC
concluded that this did not contribute to combating global loss of forest
(IFC 2000).
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The review argued that this was because (a) the low stumpage paid for
government-owned forests was lower than the real cost of sustainably
managing the forests and did not provide adequate financial incentive for
private operators to engage in sustainable reforestation responsibilities, (b)
private operators were not given control over the forests on which their
operations rely, and (¢) many governments around the world desired to
retain ownership and control of their forestlands (IFC 2000).

The 2002 Forest Strategy incorporated the findings and proposals of
the review and reshaped its strategies based on three pillars: (1) protecting
vital local and global environmental services and values, (2) harnessing the
potential of forests to reduce poverty, and (3) integrating forests into sus-
tainable economic development.

The changes made to the 2002 Forest Strategy are summarized in
Table 4.9.

The changes highlight a geographical shift as well as the emphasis on
sustainability. While the 1991 Strategy focused on tropical moist forests,
the 2002 Strategy included all forest types. The 2002 Strategy also aimed
to improve local livelihoods in Sub-Saharan Africa by protecting vast
dryland forests and woodland areas, as the resources in these forests had

Table 4.9 Differences between the 1991 and 2002 World Bank Group Forest
Strategies

1991 Forest Strategy 2002 Forest Strategy
Forest focus Tropical moist forests All forest types
Priority Forest-rich countries Forest-rich and forest-poor countries
countries
Thematic focus  Forest protection Harnessing the potential of forests to reduce
Resource creation poverty
Biodiversity conservation Integrating forests into sustainable
economic development
Protecting vital local and global forest
environmental services and values
Safeguards Logging ban in tropical ~ Protecting critical natural habitats
moist forests Independent verification of sustainable
forest management
Implementation Internal cooperation Internal strategy developed based on

No internal strategy selective engagement with partners
No incentive structure

Source: World Bank, Progress Report on Implementation of the Revised Forest Strategy and Policy,
Environmentally and Socially Sustainable Development Forest Team. August 2004; IEG (2013)
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Fig. 4.4 World Bank forest activities before and after the 2002 Forest Strategy
by country. (Source: IEG 2013)

commercial potential. As a consequence, there was a shift in emphasis
toward Sub-Saharan Africa (Fig. 4.4).

IEG (2013) evaluated forest sector-related projects, supported by the
World Bank Group member countries and private sectors between 2002
and 2011, based on whether they balanced competing demands on forest
resources and at the same time were sustainably managed. It included 289
projects approved by the World Bank in 75 countries. The evaluation was
conducted based on a review of the projects and portfolio as well as exten-
sive interviews with stakeholders and site visits.

The evaluation concluded that the World Bank Group’s forest interven-
tions contributed positively to environmental outcomes. However, pov-
erty reduction, for the most part, was not satisfactorily addressed. Among
the interventions evaluated, the study found participatory forest manage-
ment to have delivered livelihood enhancing benefits as well as positive
environmental outcomes by linking forest products to markets. The study
highlighted that participatory forest management should be promoted
further. However, to make this intervention effective and sustainable,
authority needed to be devolved to communities, and regulations needed
to be improved to integrate small-scale informal forestry activities.
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Governance

ADB evaluated its support toward enhancing governance in its public sec-
tor operations through a thematic evaluation in 2014 (IED 2014a). Good
governance is crucial for achieving inclusive and sustainable growth. SDGs
that were agreed upon in 2015 featured governance, with SDG 16 devoted
to peace, justice, and strong institutions. Despite the rapid economic
growth achieved in many countries in Asia, governance has not improved
substantially. South Asia ranks especially low on control of corruption,
regulatory quality, and political stability and absence of violence /terror-
ism, as per the 2017 World Governance Indicators (World Governance
Indicators 2017).

Public sector management (PSM) is a sector-crosscutting practice that
is often channeled through multi-sector programs and projects. Loans,
grants, and technical assistance represent the main channels through which
ADB supports the enhancement of governance. ADB financed US$11 bil-
lion (of which US$2.3 billion came from the Asian Development Fund)
from 1999 to 2011, which makes PSM operations ADB’s fourth largest
sector program during this period. A review of the success rate in
1990-1999 and 2000-2010 showed an improvement in the latter period.
However, compared to other sectors, performance of PSM financing is
still weak.

The analysis of failed PSM projects underscored three common factors:
lack of institutional capacity and/or resources in government to under-
take projects or reforms, overly ambitious or complex designs, and weak
government ownership and commitment (IED 2014a). The thematic
evaluation recommended more rigorous diagnostics to be conducted at
the project design stage, which required sufficient understanding of insti-
tutional capacity and political commitment and incentives.

Thematic evaluations thus help MDBs identify successes as well as gaps
in their development financing. Through these evaluations, MDBs can
enhance their impact on SDGs that form the core of their mission.

CONCLUSION

In Chap. 2 we discussed the IE tools that enable evaluators to assess the
extent and nature of the difference a development project makes. CBA, as
discussed in Chap. 3, is a complementary approach, providing indications
of the net gains derived from a project. OBE can draw on both these tools
in assessing the degree to which the goals of a project are being met. Its
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primary emphasis is not so much the causal effect of a project, but more
on the contribution the project makes in meeting stated objectives of sus-
tainable development. Even with a counterfactual analysis built in,
the results are associations, as they do not adequately control for the
simultaneous effects of other projects and interventions.

OBE thus provides an overarching understanding of the effectiveness
of development projects. Both external agencies and country governments
can get an overview of the objectives and how they are being met under a
set of common criteria, albeit with differences across different financing
agencies. Evaluations of projects can be aggregated into results for sectors,
themes, or countries. Such evaluations can help inform how much of the
original or revised objectives are being achieved and what might be done
to improve performance. Thus, OBE is a good check on accountability
with respect to sustainable development that also provides lessons for
future development financing.
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CHAPTER 5

Conclusion and Future Directions

Abstract This concluding chapter summarizes our discussion and sets out
three aspects that can help make economic evaluation of sustainable devel-
opment stronger—broadening our understanding of the direct and indi-
rect impacts, recognizing the global dimension of sustainable development
priorities, and getting innovative with data to make evaluations current
and relevant.

Keywords Innovation ® Development priorities ® Big data ® Global
public goods e Indirect impacts

The whole of the international community has to shoulder a
responsibility to bring about a sustainable development.
Angela Merkel

We started the discussion on evaluation by highlighting the overarching
theme of sustainable development that comprises growth with inclusion,
environmental stewardship, and good governance. These themes are pres-
ent in the development plans and discussions of countries, and, in varying
measure, they are essential ingredients of societal visions. Sustainable
Development Goals capture this desired direction with targets for 17 attri-
butes to be achieved by countries by year 2030.
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EVALUATION OF SUSTAINABILITY

This book makes the case for a stronger pursuit of the Sustainable
Development Goals (SDGs) by according economic evaluations their
rightful role in development work. The degree to which these goals are
being met often falls short of expectations. However, there are significant
welfare gains from policies that more effectively help achieve them. In
each of the chapters dealing with impact evaluation (IE), cost-benefit anal-
ysis (CBA), and objectives-based evaluation (OBE), we have seen illustra-
tions of how the value of interventions might be enhanced.

One way to put greater energy and drive into achieving progress toward
the SDGs is to have better and timely assessments of sustainability—much
as the experience with the previous Millennium Development Goals
(MDGs) showed (IED 2013). But our ability to evaluate how well SDGs
are being achieved is patchy. Ways and means for assessing progress need
to be pursued and continuously improved, as examples in Chaps. 2, 3, and
4 illustrate. There is room for developing capacity for undertaking such
evaluations and for adequately funding the efforts across countries.

A key factor in ensuring sustainable development would be the political
support across countries and at various levels of governance. And one way
to garner political support is to embed the results of evaluation much
more frontally in the policy agenda of countries and global financial insti-
tutions. Timely release of the findings and their transparent application in
decision-making help, again, as the experience with MDGs demonstrated.

Bringing evaluation to bear on the goals of sustainable development
has been one overriding objective of this book. While Chaps. 2, 3, and 4
did not evaluate the achievement of the SDG targets per se, the different
approaches to evaluation picked up the goals of sustainable development,
albeit with gaps. As indicated in Chap. 1, economic growth forms an inte-
gral part of the evaluation as the very matrix of measuring value addition,
benefits, and costs, or welfare gains is often the change in output or
GDP. The challenge is how to put inclusion, sustainability, and gover-
nance under an evaluative lens, side-by-side with economic growth.

While this broadens the scope of assessments, focus and rigor should
not be compromised. To be effective, it is essential for the work to be well-
focused, well-defined, and rigorous. The broader focus should allow the
evaluation to triage actions and options toward sustainable development.

The interplay of evaluation and economics helps in making the decision
of the choice of topics and the scope of the work (see Van den Berg et al.
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2018). Presenting stronger ties between economics and evaluation has
been a second objective of the book. We have seen how assessments of
sustainable development can be done carefully and credibly by applying
tried-and-true tools of IE, CBA, and OBE. Such work can span from the
micro and project-level assessments to the macro and aggregative assess-
ments. But in either case, the application of economic analysis and evi-
dence can bolster evaluations.

Quantifying costs and benefits of interventions to reflect distributional
considerations can be aided by economic analysis of growth impacts on
changes in income distribution (Dabla-Norris et al. 2015; Ostry et al.
2014). The assessment of global spillovers can be assisted by featuring
health and climate change externalities (Sommer 2016; IMF 2015).
Objectivity of information can be enhanced by the complementary data
often culled directly from sources, for example, weather data connecting
knowledge on weather patterns, high-risk areas, and people at risk
(Emmanouil and Nikolaos 2015).

In this final chapter, we go further to see how the frameworks in Chaps.
2, 3, and 4 can be extended to get more mileage on sustainability. We set
out three aspects that can help make economic evaluation of sustainable
development stronger. First, there is much to be gained by looking for and
into the important linkages—both direct and indirect—that contribute to
outcomes. For example, indirect and non-income aspects (Dennig 2017)
are important in considerations of inclusive growth. Second, sustainable
development challenges have a local component and a global part (Everett
et al. 2010). Often the local effects are mostly intended while the global
carry an unintended component. Third, evaluators can innovate the data
being used: with the availability of big data from the internet and social
media, a huge window of opportunity has been thrown open (Faghmous
and Kumar 2014).

DirecT AND INDIRECT IMPACTS

Broadening the field for evaluation helps to identify linkages that trigger
important positive or negative impacts—across areas of concern or over
time. Human well-being, which underlies inclusive growth, is understood
to be multidimensional, including aspects of not only income but also
education, health, and life satisfaction. These attributes, which are seldom
incorporated in assessments of growth, might have significant impacts.
The same can be said for environmental protection, where increasing
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growth is not enough to generate sustainable outcomes and where lack of
environmental care itself can stunt growth. The 17 goals under the SDG
framework help put emphasis on these non-monetary attributes of
well-being.

Well-Being and Inclusion

One limitation often found in evaluation studies is their sole focus on
impacts of interventions that are immediately observable. Usually, eco-
nomic evaluation primarily concentrates on direct effects on income or
expenditure. However, going from outputs to outcomes and impacts (as
shown in Fig. 1.2) requires evaluation of sustainable development to look
beyond immediately observable outcomes and to broaden its lens to focus
on outcomes and impacts. While income and expenditure are useful mea-
surements in that they are objective and clear, they do not fully capture the
essence of sustainable development as it pertains to well-being and
inclusion.

Human well-being in the context of sustainable development incorpo-
rates human capital, subjective well-being, and equal opportunity among
other things (Thomas et al. 2000; Sachs 2012). The evaluation questions
and the goals against which sustainable development is evaluated need to
incorporate these as well.

As an example, an evaluation of an education project should not only
be about increasing access but also about augmenting human capital. The
goals should include immediate outputs such as the construction of more
schools and also longer-term outcomes such as building knowledge and
skills. A look at previously excluded groups, in particular girls, is most
important. While the SDGs in themselves are sensitive to these differ-
ences, evaluations are yet to catch up. Most targets under the goal on
quality education (SDG 4) have a gender parity component.

Accounting for interactions and spillovers of policies and projects with
subjective well-being might make evaluations more meaningful. As an
example, a study on unreliable urban water supply in the Kathmandu
Valley in Nepal examines impacts of household coping costs (including
those for collecting, pumping, purchasing, storing, and treating water) on
well-being, which captures both evaluative (life satistaction) and hedonic
(feeling and emotions) reactions (Chindarkar et al. 2018). Findings reveal
that coping cost is positively correlated with life satisfaction.



CONCLUSION AND FUTURE DIRECTIONS 129

This seemingly counterintuitive finding is explained by households’
perception of coping costs as investments in household health and abil-
ity to be resilient. An insight for policy-makers from this evaluation is
that under conditions of policy inaction, as has been the case with wors-
ening urban water supply in Kathmandu, households need to spend time
and money on coping with unreliable water supply to sustain their well-
being and develop resilience. Thus, conclusions from evaluations that
consider subjective well-being as an outcome could be different and
insightful.

The scope for using well-being as an outcome is broad. Measures of
subjective well-being can be used to assess impacts of environmental prob-
lems such as air pollution and climate change as well as incorporated in
CBA (Chen et al. 2019; Li et al. 2014; Rehdanz and Maddison 2005).
Studies have also examined the impact of rising inequality on subjective
well-being (Graham and Felton 2006; Jiang et al. 2012).

Gaps in opportunities stem from differences in access to education,
health, and other basic services. Yet when it comes to assessing the impact
of growth and other policies on inequality, outcomes are often restricted
to monetary measures such as mean log deviation, Gini coefficient, and
Theil index. The limitation of these measures is that by focusing on income
distributions they look only at the observed outcome of unequal opportu-
nities and not at the unequal distribution of opportunities themselves that
underlie individual advantage or disadvantage.

One proposition to evaluate equality of opportunity itself is to examine
differences based on “circumstances,” such as place of birth, gender, and
parental characteristics, over which individuals have no influence (Roemer
1993). In recent years attempts have been made to develop indices that
capture lack of opportunities. Important among these is the human
opportunity index (HOI) developed by De Barros, Ferreira, Vega, and
Chanduvi (2009).

The HOI focuses only on dependent children and measures inequality
of opportunity in terms of access to education, health, sanitation, and
other basic services. The rationale for this focus is that access to these basic
services is exogenous to children and therefore constitutes a circumstance
for them. However, studies evaluating the inequality inherent in policies
such as those relating to school construction or provision of development
finance have overlooked HOI to see how policies affect shifts in distribu-
tion of opportunities.
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Envivonmental Protection

With increasing pressure on the use of natural resources and runaway cli-
mate change triggered by the build-up of emissions in the air, environ-
mental stewardship needs to take center stage in evaluations. Underlying
much of environmental care is the understanding that natural capital,
along with physical and human capital, is an integral part of the framework
on how economic growth is generated (Thomas et al. 2000). There are
evaluations of individual aspects of environmental impacts, but assess-
ments of how the environment impinges on overall sustainability
are lacking.

In a framework of sustainable development, economic growth is gener-
ated by investments in physical and financial capital, human and social
capital, and environmental and natural capital. Economic policies by and
large have favored investment in physical and financial capital through
various forms of subsidies. Human and social capital have received increas-
ing investments over the decades, but evaluations need to pay more atten-
tion to the degree of underinvestment seen when taking into account the
positive externalities being generated.

Environmental and natural capital are not generally invested in, rather
there is much degradation and unsustainable use. There is room to evalu-
ate how this gap affects growth and sustainable development. If nature is
included as a capital asset in production activities, there is likely to be a
concern over growth patterns that conflict with the achievement of sus-
tainable economic development. It would be useful to assess how the
accumulation of physical and human capital may not have compensated
for the degradation of natural capital.

The broader evaluative framework would allow evaluators to make
direct connections and assess spillovers and indirect impacts among invest-
ments in different forms of capital. For instance, greater provision of envi-
ronmental services can have the direct and tangible benefits such as lesser
air and water pollution, which in turn can generate broader gains for
worker productivity and livelihood (Zivin and Neidell 2012).

Broader Goals in Asia

As an application of a broader framework, we might consider the develop-
ments in Asia. Economic growth remains the biggest driver of development
aspirations, but the vital linkages of other attributes to growth are emerging.
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The need for evaluation to factor in social inclusion and the environ-
ment come through prominently in the case of Asia. Income inequality
has worsened over the last decade in China, India, and other countries
that, taken together, account for 80 percent of the region’s population.
Developing Asia’s Gini coefficient went from 0.39 in the mid-1990s to
0.46 in the late 2000s. Furthermore, developing Asia is the world’s lead-
ing emitter of greenhouse gases, accounting for nearly 40 percent of
global emissions, twice its share of global GDP. Air pollution is now at
dangerously high levels in many Asian cities, notably New Delhi and
Beijing, and environmental degradation is worsening across the region.

Incorporating and addressing gender inequality is a crucial dimension
of'inclusion. It is estimated that close to 100 million women are “missing”
in Asia owing to gender-discriminatory practices (ADB 2012). Women in
Asia are found to be worse off compared to men across various dimensions
including health, access to education, asset ownership, and political inclu-
sion (ADB 2012). Sensitizing evaluations to gender equality by explicitly
incorporating gender-sensitive indicators would be a huge step forward.
Gender-sensitive indicators such as maternal health, time use, and dis-
tributive impacts can be explicitly incorporated in IE, CBA, and OBE. The
SDG framework on gender equality (SDG 5) and other goals where gen-
der parity is considered can help shed light on gender-development issues.

Evaluation would want to take on board research results showing the
deleterious effect of poor governance on growth (Kaufmann et al. 2010).
Asia presents a mixed picture in global measures of good governance. For
example, Southeast Asian countries in general fare poorly in their control
of corruption in governance surveys, and this can affect growth drivers,
including foreign investment and credit ratings. In East Asia, the gaps are
wide for voice and accountability—an indicator which captures percep-
tions of the extent to which citizens can participate in policy-making pro-
cesses and the accountability of governments. South Asia ranks low in
political stability.

An example of how policy and strategy can guide evaluations toward
achieving these broader goals is Asian Development Bank’s (ADB) new
2030 strategy. This strategy stresses sustainable development beyond eco-
nomic growth in terms of greater inclusion, resilience, and well-being
(ADB 2018). The approaches to bring about such progress are to be
“integrated and multi-disciplinary” in order to address the complex prob-
lems of “inequality, climate change and urbanization which cut across sev-
eral sectors.” Development financing under this strategy is explicitly aimed
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at achieving well-being, inclusion, and climate mitigation and adaptation,
and incorporates these as evaluation goals. The challenge is how to make
these directions operational.

LocaL AND GLoBAL PusLic Goobs

Development priorities and challenges are increasingly taking on global
dimensions. Local issues, like deforestation or slash-and-burn practices in
one country, can affect neighboring countries (Thomas 2018). A case in
point is Indonesia, where each year slash-and-burn agriculture causes mas-
sive emissions that hurt the health of populations not only within Indonesia
but also in neighboring Malaysia, Singapore, and beyond. In this case as
well as the case of massive air pollution and smog in Asia’s megacities, the
local effects spillover to regional and even worldwide scales, aggravating
global warming. Another example is the global financial crisis, which origi-
nated in a few centers in the developed world, but its social effects in terms
of increased inequality and poverty rippled across the world.

Global efforts are called for as scientists make clear vast biodiversity
losses and rapid climate change across the globe. The world has lost 60
percent of the animal life on the planet since 1970 (WWEF 2018), and
global warming is estimated to reach a critical level by as early as 2030
(IPCC 2018). Evaluations must move from a growth-only focus and pay
considerably more attention to these urgent issues.

Governance too has global dimensions. Studies show that more open
trade and globalization have brought net gains to countries in many
instances (e.g., IMF Staff 2001; Dabla-Norris and Duval 2016). But there
are also losers, and at times their interests, true or perceived, can domi-
nate. The world has witnessed the United States government reneging on
global agreements on emissions and international trade. This highlights
the role of opposing interests and the fact that even where the aggregate
gains are positive, the interests of particular groups that might lose become
decisive inputs into policy.

Special efforts are needed to assess and share the findings about the
gains for common goods from collective actions, especially where global
public goods (GPGs) are involved. Important themes for future evalua-
tions are the effectiveness of global funding mechanisms such as climate
change funds, multilateral agreements such as regional economic partner-
ships and global climate agreements, and bilateral agreements such as
transboundary water conventions.
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Evaluating issues and policies pertaining to GPGs is complex, which
probably explains why the evaluation techniques discussed in previous
chapters—IE, CBA, and OBE—do not systematically incorporate GPGs.
Complexities also pertain to funding evaluations of GPG interventions
and the institutional setup required to conduct these evaluations.

Kanbur (2017) argues that by its very nature, the benefits of addressing
transboundary issues are also transboundary. Since benefits accrue beyond
individual countries, incentives, such as grants, are needed to motivate
countries to collaborate on GPGs. By extension, financing evaluations of
GPG interventions would also require setting up grants and collective
deliberation on performance indicators. While each country should have
its own platform for implementing actions addressing GPG issues, evalua-
tion institutions and mechanisms are required at the global level. A way
forward is to build in independent evaluations into the global mechanisms
to assess transboundary benefits.

Attention would need to be given to spillover effects when evaluating
GPG interventions. We have discussed how spillovers can be incorporated
into IE and CBA in Chaps. 2 and 3. The same ideas can be extended to
transboundary spillovers. To design an experimental or quasi-experimental
IE of a GPG intervention, evaluators would first need to have good knowl-
edge (based on theory or prior evidence) of why and how spillover
effects occur.

The treatment and control groups in IE can then be identified in the
relevant socioeconomic unit (group of regions or group of countries) within
which the spillovers occur, and treatment effects can be adjusted to avoid
biased estimates (Angelucci and Di Maro 2015). Similarly, in CBA the rel-
evant socioeconomic unit of analysis will need to be identified and marginal
social cost be adjusted based on whether the transboundary spillover is posi-
tive or negative, and consequently net social benefit would be altered.

A further complexity in evaluating GPG interventions is reliable data.
Little is known about the spending by countries on GPGs. Some attempts
are being made to estimate these outlays such as those by Birdsall and
Diofasi (2015). However, this is just a start and better reporting practices
and, more fundamentally, an agreement on what should count as spending
on GPGs is needed. For instance, spending on HIV /AIDS prevention in
Africa by the United States can be thought of primarily as financing for
treating and preventing the disease within-country boundaries. However,
given the large out-migration from Africa, HIV /AIDS prevention also has
GPG characteristics.
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A related challenge is that of suitable methodological tools. While
entirely new tools are probably not required, what is required is pliability
of the tools reviewed in this book in evaluating GPG interventions. For
instance, an IE of development finance on global HIV /AIDS treatment
and prevention should estimate and disaggregate the average treatment
effect by within- and between-country treatment effects. More work is
needed on refining the econometric tools for evaluating transboundary
effects. A CBA of HIV/AIDS financing should account for the fact that
net social benefits are not restricted to affected countries but also have
implications for countries where people from affected countries migrate
to. The same central criteria for OBE can be used but with specific atten-
tion given to transboundary effectiveness, efficiency, development impact,
and sustainability.

Van den Berg (2011) cautions that evaluation of GPGs can show a
“micro-macro paradox.” This term refers to a situation where local (or
within-country) interventions might be successful, yet when assessed at
the global level, the interventions do not translate into desirable out-
comes. For example, individual countries might achieve emissions reduc-
tions through carbon taxes. However, at the global level there might be
no observed change or even an increase in emissions if industrialized
countries shift pollution-generating activities to less developed countries.

Similarly, an evaluation of development finance might find that it does
achieve SDGs in individual countries; however, the global impact of devel-
opment finance might be limited. In this case, the micro-macro paradox
can partly be explained as a consequence of insufficient public funding
available to meet global public costs such as for climate-induced disasters
or forced migration. These paradoxes offer lessons on interventions that
have different local, regional, or global effects.

SMALL AND Big Data

Sound evaluations are invariably predicated on sound data. For the most
part, these data have come from household, national, and international
survey and estimations, made available to researchers in published and
unpublished forms. Gaps are serious, particularly on many aspects of sus-
tainable development. Greater attention to evaluation of sustainable
development should motivate more investments in generating and sharing
the underlying data.
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The explosion of digital technology and the expanding amount of data
now hold promise in enabling their use in research and evaluation. The
application of big data is quickly expanding in business, government, and
civil society. For example, various agencies of the United States’ govern-
ment at the central and state levels are mining and analyzing data to miti-
gate fraud, enforce law, and monitor usage of resources. An example is the
Department of Health and Human Services, which implemented a fraud
prevention system identifying millions of dollars in improper payments to
health-care providers (see, e.g., US GAO 2017).

Other examples include Australia, the Nordic countries, and the United
Kingdom, where governments track citizens through the course of their
lives. The data they collect contain information on birth outcomes, educa-
tion outcomes, and health outcomes, which are then linked with socioeco-
nomic information, creating a rich database that is ideal for policy
evaluation. Large-scale administrative data are also being sourced from
utility bills, public-transport smart cards, banking and credit card transac-
tions, satellite images, and so on.

Application of big data to evaluations is mostly confined to identifying
correlations and predicting trends (UN Global Pulse 2012). While this is
quite different from counterfactual IE, correlations and trends generated
from large volumes of data can still be useful as they may closely represent
the population. Correlations can be used to identify systematic patterns
and repeated behaviors, consequently unveiling stylized facts about inclu-
sive growth, sustainability, and governance.

For instance, predictive analysis can help identify students at risk of
dropping out. Monitoring student retention rates will make way for
enhancing student academic performance and therefore satisfaction
among students, teachers, and school administration. Data gathered on
individual students’ learning styles can also assist teachers, who can adjust
their teaching styles according to students’ needs.

The World Health Organization declared the Zika virus a global health
emergency in 2016 and forecasted the spread of the virus. While there
were no reliable tests and vaccines for the virus at the outset, utilizing
data-driven infrastructure helped to identify trends and analyze clinical-
test results, shortening the search for a cure. Health systems are using
big-data technologies like Apache Hadoop to take real-time streams of
data from monitors, machines, and wearables and combining it with
electronic health records (Juric et al. 2017). Big-data technologies make it
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possible to apply intelligence to multiple electronic data feeds of clinical
tests as they stream in.

As mayors struggle to make cities financially viable and sustainable, big
data can be used to create “smart” cities. Every city has its own intricacies,
and therefore no master design exists, but every smart city presents an
opportunity for big data to govern public policies. For example, the city of
Boston uses the crowdsourcing app Street Bump to collect data from citi-
zens’ smartphones to allocate maintenance and repair crews, resulting in
vast savings (Zic 2015). In San Francisco, smart meters provide digital
reads of water flow to track citizens’ water usage, also producing siz-
able savings.

The use of big data is proving to be a valuable tool in disaster manage-
ment. Advances in ground-based networks of radars as well as in satellite
data are key to nearly continuous observation of global weather. Japan’s
Meteorological Agency recently updated its Evaluation Alert System with
much more detailed data to support evacuations, mapping the intensity of
weather-related hazards and people with special needs. In Turkey, a new
National Emergency Management Information System and an
Uninterrupted and Secure Communication System Project link authori-
ties during emergencies. Australia’s Emergency Alert enables territories to
issue warnings through landline and mobile telephones linked to high-risk
properties, working across telecommunication carrier networks.

Technologies that link sensor networks, large-scale data analysis, and
communications systems can provide decision-makers with timely infor-
mation to guide responses. Siemens implemented a levee monitoring sys-
tem in the Netherlands using sensors to monitor water pressure,
temperature, and shifting weather patterns to identify areas that are at risk
of being breached and trigger alarms (Guardian 2013). IBM provided a
digital command center that integrates real-time information on storm
conditions, emergency-response assets, and areas at risk (Guardian 2013).

Pertaining to governance, law enforcement is another area benefiting
from big data. The implementation of predictive policing is relatively new,
and it is currently being tested and deployed in several cities across the
United States. The method uses data from type, place, and time of previ-
ously committed crimes in order to assign probabilities of future crime
incidents. In some places, there is evidence of a decline in crime as a result
(Mohler et al. 2015).

Developing countries are benefiting from such real-time evaluations to
track their progress toward achieving the SDGs. Case in point, a laboratory
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in Rwanda uses electronic sensors to assess the use of water filters and cook
stoves. The UN Global Pulse runs a number of projects that use data from
social media to monitor social and environmental issues. One project ana-
lyzes conversations on social media to understand public perceptions on
sanitation, providing a baseline for change in public discourse on sanitation.

Similarly, other Global Pulse projects use Twitter to measure global
engagement on climate change. Food security issues are also being
assessed, as in Indonesia, where the correlation between actual food price
fluctuations and perceptions about food inflation on Twitter were tracked
(UN Global Pulse 2011). Comparison of the trends of actual food price
fluctuations and tweets on food inflation shows that public perception
about food inflation on social media closely tracked actual prices.

Evaluators have attempted to use big data for causal analysis by apply-
ing experimental and quasi-experimental tools to a large pool of observa-
tions. Ibarra, McKenzie, and Ortega (2017) use high-frequency financial
data on over one hundred thousand credit card clients in Mexico to evalu-
ate the impact of financial education on credit card usage and bill payment
behavior. They find that while financial education increases the probability
of paying bills on time and paying more than the minimum payment due,
it does not reduce spending.

Big data can complement traditional IE, survey data, and official statis-
tics by adding up-to-date information to provide a fuller picture of evalu-
ations. However, there are several things to bear in mind when using big
data for evaluation. While these data open up avenues for innovative evalu-
ations, evaluators must exercise caution, particularly when it comes to pri-
vacy and personal data protection. When accessing and using these data,
evaluators must be aware of country laws pertaining to data protection
and undergo the required review process to get approval for conducting
their IEs. Also, big data might contain inherent selection bias in countries
where internet and smartphone penetration is low. In these cases, big data
will only reflect the behaviors and opinions of those with access to tech-
nology. And finally, big data cannot fully replace, but only complement,
rigorous evaluations.

CONCLUSION

In Chaps. 2, 3, and 4, we have seen applications of IE, CBA, and OBE in
assessing performance and providing lessons for improvements. As coun-
tries, in varying degrees, now embrace the SDGs, it is crucial for evaluations
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to keep its eye on monitoring and tracking sustainable development.
Aiming for sustainable development also helps to achieve a greater inte-
gration of work across sectoral and thematic boundaries, such as infra-
structure and the environment or education and labor markets.

Our examples also suggest that there are gains in taking advantage of
the interplay between evaluation and economics. For example, evaluations
of economic growth and income distribution are much more impactful
when they bring together findings from an economic theory of change
and evaluation. The quality of the data, the rigor of analysis, and the time-
liness of the findings all decide how useful the work is and how influential
it is in shaping decisions and policy.

There are fruitful avenues for evaluation to capture social inclusion,
environmental care, and good governance, in addition to economic
growth. Incorporating regional and global effects beyond the local level is
becoming increasingly essential. These effects are immensely important,
for example, in income inequality and climate change. Innovative data
may lend themselves to addressing these broader questions and help
deliver better results.

Employing a broader development lens in individual evaluations has
been a challenge. Broadening the agenda, even when it makes eminent
sense, introduces complexities and difficulties, not least of them being the
limits placed by the availability of methods and data. It is important that
in broadening the scope of work, one does not lose sight of the priorities
in terms of the outcomes and of the needed selectivity in terms of the most
important linkages that matter.

In the end, the quality of the evaluation work determines the usefulness
of the findings for policy-making. Broadening the evaluative lens strength-
ens the relevance of findings and improves the chances of capturing crucial
indirect and unintended effects of interventions. At the same time, broad-
ening of the field needs to ensure rigor, comparability, and some degree of
replicability of the findings. In this respect, aligning evaluations with a
commonly agreed set of goals and aspirations such as the SDGs, tracking
progress, and drawing on lessons of experience will help.
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