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Foreword

By mid-1997, the Asan and Pacific region had experienced two or more decades
of rapid economic growth. In some cases this growth had led to improvementsin the
standard of living of the lesswell-off members of society. In general, however, poverty
remained widespread. With the onset of the financial and economic recession in East
and South-East Asia, the situation deteriorated and major setbacks were experienced.

In most countries of the region, the vast majority of the population livesin rural
aress. It isin these areas where the incidence of poverty is highest and the standard of
living islowest. Lack of accessto social and welfare services, such as health, drinking
water, sanitation and education, and to employment, markets and other economic
opportunitiesisamajor contributing factor to poverty and low standards of living.

Inthelight of the above, ESCAP, with financial assstance from the United Nations
Development Programme (UNDP), executed a pilot project on participatory planning
of rural infrastructure in two zones of Oudomxal Province, Lao People’'s Democratic
Republic. The project was designed to fit within and cooperate closdaly with the Integrated
Rural Accessbility Project (IRAP) of the International Labour Organization (ILO). The
ESCAP component comprised a number of elements, including implementation of a
participatory approach to identifying and planning infrastructure interventions; direct
transport or transport saving interventions; technical assstance in the areas of agriculture,
watershed management, micro-enterprises, and savings and credit schemes; the
development of guidelines for policy makers on participatory approaches to rural
infrastructure development; and the development of training-of-trainers manud for using
participatory approachesin rurd infrastructure devel opment.

The project benefited from a management structure which included a number of
“cluster” countries. Through the sharing of experience, these countries made consderable
contributions to and learned from the activities undertaken during the project.

The Asan Ingtitute of Transport Development (Al TD) contributed directly to the
successful implementation of the project. Its contributions included undertaking astudy
on evauation of infrastructurd interventions for rural poverty aleviation and hosting the
Regiona Seminar-cum-Cluster Country Meeting on Participatory Planning of Rural
Infrastructure, held from 5 to 8 May 1998 at New Delhi. ESCAP is pleased, therefore,
to bring out this publication jointly with AITD. | am particularly encouraged by the high
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level of cooperation between ESCAP and AITD in the spirit of the Memorandum of
Understanding between our organizations.

Itisclear that many development projects and even integrated development projects
inrura and underdeveloped areas, guided by traditional economic cost-benefit anayses
and top-down approaches, are not achieving their desired results. It isbeing increasingly
recognized that projects and programmes need to encompass both socia and ingtitutional
dimens ons which demand the participation of al members of society, i.e. dl concerned
stakeholders. The programme of work of the ESCAP secretariat is designed to embrace
thiswider perspective and we look forward to continuing our ass stance to the members
and associate members of the Commission in these aress.

Adrianus Mooy
Executive Secretary
ESCAP
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Project anayss through the cost-benefit method is one of the most widdly used
techniques for setting out decision rules for the selection of one or a combination of
projects in a manner that resource alocation will be optima and efficient. Developmentd
projects have been guided largely by the exigencies of such analyses.

Developing countries have also tended to follow the maxim that if enough is
invested, rapid growth will result. 1t was taken for granted that growth through massive
industridization would aso automatically lead to a reduction in poverty. ‘ Trickle down’
theories held sway and skewed growth was not considered a serious possibility.
Consequently, an important policy formulation within this intellectua framework was
that, until the early 1970s, alleviation of rura poverty, at least as a direct economic
objective, did not receive much attention.

The emphasis was - and, sadly, even today tends to be - on conventional cost-
benefit andyss which usudly fails to capture the spin-off benefits that accrue from the
creation of rura infrastructure. In a project which produces physical goods, it is quite
easy to value the produce by taking market prices. Also, in most industria projects
costs are clearly identified and the output is repetitive which means that, given a
technology, it is easy to caculate the stream of costs and benefits that will flow.

This, however, is not the case with rurd infrastructure. An infrastructure project
aimed at poverty aleviation in rural areas will, of course, have some conveniently
measurable direct and tangible benefits but, in the main, the benefits which accrue from
such projects are more often than not indirect and intangible. Rurd infrastructure projects
also trigger a number of forward and backward linkages whose benefits cannot be
directly or indirectly measured and quantified as is the case with activities like rural
roads, irrigation, hedlth, education, housing, etc. This characteristic of rura infrastructure
has led to the redlization that multiplier effects and employment generation effects need
to be incorporated in the analyses.

The economic and social consequences of rura unemployment and poverty are
more than the wage income foregone. Thus, income created for poor rura households
and their energy/fuel gaps covered need to be ‘valued” more completely. Again, rura
infrastructure plays a strong mobilizationa effect. While at the aggregate level macro
resources of government savings or foreign exchange may be scarce, rurd infrastructure
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can mobilize latent unmobilized resources for devel opment.

Another aspect which has to be kept in mind is the lumpiness of investmentsin
infragtructure projects which makes measurement even more problematic. Given limited
resources, policy makers have to make decisons about choosing from projects without
having a full perception of the benefits that will accrue. Overdl, therefore, the outcomes
have tended to be suboptimal. A great deal of effort is needed to build a systematic
methodology specifically suited to the evaluation and selection of infrastructural
interventions designed to deal with poverty dleviation in rura aress.

This study was undertaken for United Nations ESCAP by Dr. G. S. Bhdla with
the financial support of UNDP. Dr. Bhallais a well known economist, who has been
a Member of the Indian Planning Commission. He is presently Professor Emeritus,
Jawaharla Nehru University and Adviser, Asan Ingtitute of Transport Devel opment.
He was ably assisted by Prof. Gurmail Singh of the Punjab University in researching
the material and for offering valuable comments on the early drafts of this publication.
The publication also benefited from the deliberations of the Regional Seminar-cum-
Cluster Country Meeting on Participatory Planning of Rurd Infrastructure, held in New
Delhi in May, 1998.

The study starts from the premise that positive externalities must play a critical
role in the selection of projects which may fail the tests of conventional cost-benefit
analysis. Drawing heavily on Indias rich and varied experience in the matter of rural
poverty dleviation, it sets out a more inclusive methodology with aview to aiding the
creation of rural infrastructure from the standpoint of the multiplier effects such as
infrastructure can generate. It concludes that of al the various Strategies, the sustained
creation of rurd infrastructure in the form of rura roads, irrigation, storage, etc are
possibly the most effective in terms of overdl results.

It is important to note here that while the UNIDO guidelines have been quite
useful in this regard as they have considerably helped in dedling with the redistribution
of income and the measurement of merit and demerit goods, they have not captured,
in adequate measure, the developmental impact of rurd infrastructure projects or the
benefits that accrue to the poor. This study seeks to bridge that gap.

It recommends, as the first step, a cost-benefit andysis of dl financiad and socia
costs and benefits of rura infrastructure projects. The second step, it suggests, should
be the assignation of distributional weights for determining the likely benefits across
the full range. Next, it concludes that policy makers should be gpprised of the full range
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of possible outcomes. Last but not the least, it recommends that there should be
devolution of economic powers to local bodies so that project selection becomes more
meaningful.

The Asian Institute of Transport Development (AITD) fosters inter-country
cooperation by sharing its expertise and facilities with its member countries from the
Asa Pecific region. It dso disseminates findings of important research studies on issues
having a bearing on baanced and sustainable development. This publication, which has
been brought out by the Ingtitute jointly with UN-ESCAP, is an effort in that direction.

K. L. Thapar
Director
AITD
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I ntroduction

Mogt of the devel oping countriesin Africaand South Asiaand some countriesin
South America are characterized by low levels of per capitaincome, low resource
productivity, non-availability of modern technology in the production process, lack of
skillsand training, and, more serious, burgeoning population. In dl development literature,
rapid economic growth is recognized to be the most effective instrument for raising the
standard of living of the masses and eradicating poverty. Rapid economic growth, in
turn, depends on the level of investment, state of technology and availability of skilled
labour and entrepreneurship.

During the 1950s and 1960s, a high growth strategy was deliberately adopted by
most developing countries not asan end in itsdf but “asan activid interventionist srategy”
to eradicate poverty. Basing themsealves on the experience of industrialized countriesin
the West, the devel oping countries came to the conclusion that it would not be possible
for them to eradicate poverty without rapid diversification of the economy and without
achieving asignificant acceleration in their overall sectoral growth rates. According to
this view, rapid growth would succeed in pulling up the poor through widening the
production base and through the provision of productive employment to hitherto
underemployed or unemployed labour force! (Bhagwati 1988).

It was further argued that rapid growth would, in addition, aso enable the
government to mobilize resources out of incrementa income for further investment for
growth and for socia expenditure on education and health. Therefore, most developing
countries adopted policiesthat ensured rapid growth of gross domestic product (GDP)
for maximizing nationd product. For maximization of growth, nationa economic planning
was widely adopted.

By the 1970s, the development experience of these countries turned out to be
quite mixed. While afew of them achieved high growth combined with rising per capita
income and a significant decline in poverty, many others were only able to record low

1 Jagdish Bhagwati likesthe phrase pull up” better than “trickle down.” Thisis because theimprovement
in the status of the poor is not afavour asimplied in the trickle down (benign neglect), but it isthe process
that enablesthem to participatein the production process through availability of gainful employment (Bhagwati
1988).
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to moderate growth with no significant reduction in poverty. The policy of active State
intervention combined with relatively open trade regime and large foreign investments
resulted in high growth in many East Asian countries as also in China after it reoriented
its economic policy in 1978. Notably, the growth rates recorded by these countries also
resulted in perceptible decline in poverty. On the other hand, by the 1970s, it was
gpparent that many devel oping countriesin South Asiaand Africawere unableto achieve
any significant risein living standards or to make a visible dent on poverty. Although,
generally, the incidence of poverty was slowly declining in their case aso, yet rapid
population growth in some of these countries resulted in a perceptible increase in the
number of rural and urban poor. The only exception to this were some well-endowed
subregions within these countries (Punjab in India, central plains of Punjab in Pakistan,
etc.) which experienced high growth ratesin agriculture and areduction in rura poverty
as aresult of successful adoption of new technology after the mid-1960s.

Thefailure to achieve the goas of equity and large-scale persistence of poverty
and unemployment resulted in arethinking of plan prioritiesin many countries. Severa
extreme views were expressed. According to some critics, planning with its primary
concern with only growth was an ingppropriate strategy for eliminating poverty because
it ignored equity considerations, had an anti-agricultura bias and concentrated attention
on investment in heavy industrid sector with limited linkages effects. It was argued that
“development from below” strategy was more appropriate for meeting the needs of the
rural poor as against the “top down” strategy pursued so far by these countries. This
was because the main objective of bottom up strategy was full development of aregion’s
resources and human skillsfor the satisfaction of basic needs of al strata of regiona or
national population (Stohr 1981).

Another variant of growth-equity strategy was to concentrate not on growth of
GDP but on human development through devoting a major proportion of investment
resources to education and hedlth in rural and urban areas. The objective was better
health and increased level of literacy and human welfare and increased |abour
productivity. It was claimed that this strategy yielded rich dividends in the case of Sri
Lanka and Kerala in India where, as a result of large investments in heath and
education, human development indicators showed significant progress.?

It isworth pointing out that both the theoretical premise as well asthe empirical
evidence to support the assertion that direct attack on poverty was a superior strategy

than-growth strategy was very weak and erroneous. Theoreticaly, even if direct attack
2 That the strategy had started facing difficulties and had become unsustainable in Sri Lanka has been
brought out by Bhallaand Surjit (1988).
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on poverty did result in yielding quick resultsin terms of reducing poverty, it was not
sustainable over along period since enough resources could not be generated from
anywhere without growth of the economy unless substantial foreign aid was available on
acontinuing basis — an impossible situation for big countries.

It isinteresting to note that, during the 1980s, the indirect route of eradicating
poverty through rapid growth was once again recognized as the only sustainable Strategy
of poverty reduction and the difficulties of traversing the direct route to eradication of
poverty were being increasingly appreciated. Simultaneously, structural adjustment
programmes introduced in many developing countries during the 1980s emphasi zed the
role of the private sector, assigned alimited role to the public sector and advocated its
privatization.

The growth equity debate has enriched the development literature and also
influenced policy and its orientation. In response to some of these criticisms and the
objective redity of the prevalence of large-scale poverty and unemployment, the policy
makersin these countries gradually started changing and amending their development
drategies. Thus, along with indirect growth strategy for improving the well-being of the
lowest income groups, direct policies for the eradication of poverty also became an
important complement in most developing countries. The general consensuswasfor a
strategy advocating “redistribution with growth” or “growth with equity”.

For example, India's Fifth Five-Year Plan included, along with growth, Garibi
Hatao (Poverty Eradication) as one of its central objectives. Many other countries also
adopted a mixed strategy and allocated large resources in schemes designed for rural
development aimed at benefiting the rural poor. As a result, many anti-poverty
programmes were launched by these countries. In some countries like India, these anti-
poverty programmes had two essential aspects: one, raising the productivity of the self-
employed through asset creation; and two, generating employment through special
employment programmes and encouraging labour-intensve patterns of production in the
€Cconomy.

At the sametime, it was realized that besides low incomes, the poor also lacked
adequate access to some public utilities like public health, safe drinking water, sanitary
facilities, education, etc. that are crucid for better health and productivity. Therefore, the
1970switnessed, in addition to promoting investmentsfor growth, initiation of programmes
for augmenting the productivity of the self-employed, generation of employment
opportunities through public works, food for work programmes, public distribution of
food items and various nutrition programmes, and extension and expansion of essentia
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public services like health, water, education, electricity, roads, etc. (India 1974, and
World Bank 1978).

Over the years, many alesson have been learnt at the practica level. Besdes, the
growth strategy itself has tended to become more oriented towards the welfare of the
poor. The multilateral lending agencies have started giving importance to direct poverty
eradication programmes. Smultaneoudy, in many projects, including infrastructure projects
dedling with transport, irrigation, power, etc., poverty concerns have been explicitly built
in. In many countries, the nationa governments have started introducing policy-induced
pro-poor biasin the growth process through selective policies like land reforms, and
reforming or building ingtitutional mechanisms like specid credit facilitiesfor rural areas
and for the poor, and specia schemes for disadvantaged sections of the population.®

In the direct route which consists of provision of education, health, sanitation, and
other social infrastructure, there has been a deliberate pro-poor bias aimed at giving
specia consideration to the poor through subsidies, stipends and reservations. More
importantly, in many cases there has been a ddiberate attempt to build growth objectives
in the direct anti-poverty programmes, and many growth oriented programmes, like
rurd trangport, irrigation and rural eectrification, have been given apro-poor orientation
and are also being frequently included in the anti-poverty programme.

One of the most important examplesis the Million Wells Scheme in Indiawhich
was conceived as apart of the direct poverty reduction programme caled the Integrated
Rura Development Programme (IRDP). Simultaneoudy, an attempt is a so being made
to focus even the indirect growth oriented programmes of infrastructure devel opment
likerura roads, irrigation, etc. primarily on poverty aleviation. Building of arurd road
in apoor locality in preference to awell endowed areais an example. Thus, in many
cases, the programmes are being so designed as to smultaneoudly fulfil the growth and
equity objectives.

The decision regarding the size of allocation to growth programmes and anti-
poverty programmesisapolitica decison that istaken during the budget-making process.
In ademocracy, it is expected to reflect the behaviour of the voters, both rich and poor,
asinterpreted by the party in power. It is sometimes suggested that quite often political
decisions favour the rich as againgt the poor, since most of the techniques that are used
for the selection of a project, like benefit-cost analysis, involve adding the gains and
losses to all affected groups on the same basis and it involves a selection orientation

3 For example, in India, specia programmes have been intituted for the uplift of the scheduled castesand
scheduled tribes, tribals, etc.
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against low income groups (Gannon et a. 1997). Then, what is the way out. In a
democracy, ultimately decisions have to be taken through a democratic process and
through voting. But both the policy makers and the public could be better informed
about the likely distributional implications of aternatives. The lending agencieswhile
providing loans for projects could also contribute to project reorientation towards the
poor through built-in norms or, sometimes, through explicit conditionalities favouring
poverty orientation of the project. But such conditionalities could be ineffective and
sometimes counterproductive because of lack of popular support. Democratic
decentralization of political power and its devolution to the village level and local level
participation in the decision-making process through village level elected bodies (like
Panchayats in India and Pakistan) is one of the preferred democratic methods for
selection of pro-poor projects. Decentralization has a special advantage since village-
level elected functionaries are likely to be more responsive to the needs and demands
of the poor. These functionaries could be hel ped through the dissemination of relevant
information on the likely distributional implications of agiven project.

On the other hand, in atraditional semi-feudal set-up, the rich may completely
dominate loca ingtitutions and use them for grabbing more power and common property
resources. Certain built-in mechanismslike reservations for the low castes, the poor and
women could counteract these forces. Finally, and most importantly, the project selection
can become pro-poor only if the poor get organized and are able to assert their rights.
Howsoever benevolent a State may be, it is ultimately the prevailing power structurein
the rural and urban areas that plays a decisive role in the decision-making process. It
isin this context that the organizations of poor peasants, the rural workers unions and
other non-governmenta organizations (NGOs) can play auseful part in organizing the
poor and empowering them. To sum up, in a democracy, there are no short-cuts to
decentralization and devolution of political and financial powersto loca governments.
Building strong movements of the poor and involving them in the decison-making process
through their active participation, could contribute significantly to the objective of giving
apro-poor content to the planning process.

Given that it has been decided to launch pro-poor schemes, afurther problemis
to choose between various types of anti-poverty programmes, like building of rural
infrastructure, namely, roads, rural eectrification, irrigation; direct disbursement to the
poor; public distribution system and provision of subsidized food; distribution of food
stamps; provision of education and primary health; provision of subsidized inputs for
increasing agricultura production; employment-generating programmes; asset creation
for generating income streams over a period of time; credit for purchase of a cow or
buffalo or acyclerickshaw; repair kitsfor tubewells; training for self-employment, etc.
Thetask, therefore, ftill remains of sub-dlocating funds budgeted for socid programmes
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and anti-poverty programmes into their various components. A further decision pertains
to the distribution of different programmes among various layers of the government, that
is, among the federal government, the states and local bodies after decisions regarding
financial devolution have been taken. In some countries like India, Pakistan and Sri
Lanka, congtitutional provisions exist asto the devolution of resources and distribution
of functions between the central and the state governments. Devolution to local bodies
is not that common, except in some countries like Sri Lanka and now Indiawhere a
beginning has been made in this direction.

Project analysis through benefit-cost method is one of the most widely used
techniques for setting out decision rulesfor selection of one or acombination of projects
given their respective benefits and costs, the overall objective being to bring about the
most efficient use of given scarce resources. But thisis easier said than done. In a
project which produces physical goods, it is quite easy to value the produce by taking
market prices. Further, in most industrial projects, it isvery easy to evaluate the likely
benefits, since the output is repetitive, i.e. given a certain technology, engineerswill be
ableto tell thelikely quantum of output over specified periods of time. In its conceptual
frame, the conventiona social benefit-cost andysis (BCA) aso generdly underlinesthe
need for measuring the “ secondary benefits’, “externdities’, “linkages’ and “intangible
effects’. However, in practice, despite the recognition of their importance, these are
seldom considered (Little and Mirrlees 1974).

Generally, infrastructure or social overhead capita refersto basic public services
and facilities which provide an environment for productive activities of individuals and
groupsin society. An infrastructure project aimed at poverty reduction in rural areas has
no doubt some easily measurable direct and tangible benefits. However, the main benefits
to flow from these projects are likely to beindirect and intangible. Further, their main
merit isthat they generate lots of externalities and also have impact through linkages.*
Although these benefits pose difficult measurement problems, it isthese which arelikely
to be of paramount importance in rura infrastructure projects like building rura roads,
irrigation, education, heath and housing, which areamed at overal economic devel opment
and poverty reduction in rural areas.

For example, it is not possible to directly quantify al the benefits that are likely
to flow from arura road, which islikely to foster economic activity through increased
connectivity and access to other serviceslike education and hedth. Again, anirrigation
project besides leading to increasesin output also creates many externditiesin the form
of raising the water table in surrounding areas and improvement or degradation of the
environment. The benefits of education are not only improvement in the skills of [abour
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and earning capacity of the labour force, but also reduction in crime and a better social
life (UNIDO 1972). Again, the likely benefits of poverty reduction areincreasein welfare,
increase in the capacity of parentsto send their children to school, and increase in the
efficiency and productivity of the workforce owing to better health. These benefits are
adsointangible and are not amenable to easy measurement. Besides, these are not repetitive
since some of the programmes are completely new and some others might have different
outcomes if they operate in a different socio-economic milieu. For example, in the case
of rura roads, the outcome would depend on the regional pattern of development, the
density of population, the nearness to a market or industrial town and the mobility of
the labour force.

The measurement problems get further exacerbated because most of the
infrastructural projects are lumpy in nature, have externaities and quite often produce
public goods where user charges are difficult to collect because of freeriding. In their
case, vauation creates innumerable theoretical and practical problems. BCA is neither
afoolproof recipe nor asubstitute for clear thinking and explicit value judgement. It is
auseful way to organize information. Uncertainty about future outcomes would remain
even after benefits and costs have been estimated and compared. BCA is useful insofar
asit lays down thefirst principles for improving public alocation of scarce resources.

To recapitulate, given limited resources, policy makers have to make decisions
about choosing from among various growth and anti-poverty projects. For this, itis
important to measure benefits and costs carefully and set out decision rules as clearly
aspossible.

Benefit-cost analysis triesto deal with measurement problemsin a systematic
manner. This analysis does not provide perfect answers but tries to reduce the extent
of arbitrarinessin the calculation of relative benefits and costs of alternative projects
and, thereby, isan aid in the decision-making process. The analysisis useful asit can
make the decision-making process less arbitrary and help public authorities make a
choice from among numerous competing projects. But the conventiona analysis also
underplays, if not disregards, most of theindirect benefits like externdities, linkages and
other intangibleswhich are characteristic of arura (or urban) infrastructure project. An
attempt is made hereto first briefly describe the main contribution of rurd infrastructural
projectslikerurd roads, irrigation, rura dectrification, credit, market, agriculturd research

4 According to Ahmed and Donovan (1992), “Four conditions that defineinfrastructure provide abasisfor
common understanding : (i) the services provided facilitate or are basic to economic activity, (i) the services
are usually public goods because of common externdities, (iii) the services cannot be imported, and (iv)
investments tend to be indivisible or lumpy.”
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and extension. Thisisfollowed by acritical examination of the conventiona benefit-cost
methodology and some of its limitations in terms of dealing with the measurement of
benefits and costs of an infrastructure project aimed at poverty reduction in rura areas.
Findly, an attempt is made to suggest some additiona and supplementary methodol ogy
to deal with the specific problem of measurement of benefits from an infrastructure
project aimed at poverty reduction in rural aress.

Given avast amount of literature on benefit-cost analysis, some justification must
be given for yet another essay on the subject. The rationale for the present attempt lies
in the fact that most of the existing literature has concentrated on well designed projects
operating in, more or less, known areas. Although some very perceptive work has also
been done on rural infrastructural programmes for reducing poverty, agreat deal of
effort is<till needed to build a systematic methodology specificaly suited to the evauation
and selection of infrastructural interventions designed to deal with poverty eradication
inrural areas; more so, because, keeping in view the prevalence of high incidence of
rural poverty in many developing countries, their governments are incurring huge
expenditure on anti-poverty and employment-generating programmesin rurd aress. The
present study is amodest attempt towards working out such a methodology.

Thisstudy isdivided into seven chapters. After theintroduction in chapter 1, chapter
2 briefly describes the goals and objectives of infrastructural interventionsin rurd aress.
Chapter 3 on theimpact of rura infrastructural investment reviewsin broad terms the
experience of various countries as to the importance they accorded to infrastructural
investment and the benefitsredized asaresult of infragtructurd and associated investments.
Since the measurement of benefits and costs poses a serious problem, chapter 4 deals
with the classification of benefits and costs into private, social, pecuniary and non-
pecuniary, the main conceptua problems faced in the measurement in each case and the
proposed solutions. It dso contains abrief discussion of the methodol ogies used for the
measurement of socia benefits and costs, and numerous complexities and conceptua
problemsinvolved in their measurement. Given difficulties of assgning exact quantitative
valuesto socia benefits and costs, building up of independent indicators by the experts
could provide a good gpproximation to the caculation of these benefits and costs. These
arediscussed in chapter 5. Chapter 6 gives the methodology and mathematica caculation
for determining benefit-cost ratios and net benefits. Given the broad mathematical
formulation, the techniques of evauation of infragtructurd investment, and the complexities
involved in the measurement of socid benefits as suggested by various expertsin benefit-
cost analysislike Little and Mirrlees and Dasgupta, Sen and Marglin (UNIDO method)
and other scholars are described briefly in this chapter. Finally, chapter 7 givesthe main
conclusions of the study.
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Goalsand Objectivesof Infrastructural
I nterventionsin Rural Areas

Typesof Infrastructural
Investment in Rural Areas

Theterm “infrastructure” has been varioudly defined by scholars®. Infrastructure
development isoften divided into two categories, namely, directly productive economic
infrastructureand socid infrastructure. Thedi stinction between thesetwoisoften madeon
the basisof their differencesin the production process, as discussed bel ow.

Economic Infrastructure

Economicinfrastructure produces servicesthat directly facilitateand arebasicto the
carrying out of awidevariety of economic activities. Thesearegeneraly priced low, are
subject to public control or regulation andinvestment thereinischaracterized by lumpiness.
Rural infrastructure, therefore, includesinvestmentsthat directly and indirectly affect
productivity in agriculture and other rural non-farm activities. The main categories of
economicinfragtructurd activity areinvestmentsinrura dectrification, rurd creditingtitutions,
scientific agricultural research and extension, flood control and drainage, irrigation works,
rural roads, rural transport, markets for inputs and outputs, storage structures and
warehousing facilities, common property resources, and watershed development. In
addition, itincludesinfrastructurefor devel oping alied and non-farmactivitieslikedairy
development (i.e. improvement of milchanimals, milk collection and chilling centres) and
agro-processing and other villageindustriesand crafts. While someinfrastructureslike
irrigation, credit and agricultural research enabl e the adoption of new technology, some
others, liketransport, provideintermediate servicesto facilitate interaction between
productiveactivities.

Social I nfrastructure

5 Infragtructuregeneraly indudeshboth physical and socia overhead capital. Inthat broad sensg, infrastructure
wouldindudepublic utilities, ports, water suppliesand dectricity (Lewis1955); transport, public utilities, schools
and hospital s(Higgins 1959); trangport, power, law and order, education, public heglth, communications, water
supply, irrigetion, and drainage (Hirschman  1959).
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Socid infrastructureincludesactivitieslikeaccessto school s, primary hedlth centres,
safepiped drinking water, sanitation, pavement of streetsand building of community centres.
Whileinvestment in economic infrastructure primarily playsacomplementary rolein
increasing productivity of existing assets, generating more employment for labour and
providing increased accessto urban marketsincluding labour markets, investmentin social
infrastructureresultsin cresting aheal thy working environment aswel| asfacilitating human
capital formationinrural aress.

Objectives

In most devel oping countries, themain objective of planning and devel opment policy
isgrowthwith equity. Investment inrura infrastructure constitutesanimportant component
of nationd planning and thereby subservesthe variousobjectives decided upon by thepolicy
makers. For example, themain objectives of the Ninth Five-Year Plan of Indiaarehigher
ratesof growth of output and employment, human devel opment, eradication of poverty,
development of socia sectors, minimizing economic disparitiesand correcting regional
imbalances, building self-reliance, empowerment of the poor and women, food security,
environmental sustainability and promoting peopl € sparticipation in government (India
1998).

Themultinational agencieshave also adopted growth, sustainability and poverty
reduction asthemaingoasfor their project ass stance. For example, the UNIDO Manua
(UNIDO 1972) states several goals like increasing aggregate consumption, income
redistribution, generating empl oyment, improving environment, rurd areadevel opment and
sdlf-reliance asthe main goal s of development policy and project aid. Similarly, UNDP
and other donors have adopted sustainable human devel opment, including poverty
dleviation, employment, environment, good governance, and women’ sdevel opment astheir
goa sand objectives.

Therearecertaintypesof infrastructura investmentslikeinrurd transport, irrigation,
new technology, etc. which benefit al sectionsof rura society with certaintimelags. But
therearecothers, likedevel opment of air trangport, that areamost compl etely biased towards
therich. A popular view isthat, ingenerd, benefitsfrom rurd infrastructurd projectsaccrue
toall sectionsof therural society, perhapsmoreor lessin proportion to their asset base or
politica clout. However, most empirica studiesbring out that the poor aso benefit agreat
ded because of theavail ability of moreemployment opportunities. But, acareful targeting,
likegiving of subsidized credit to the poor, could result in aflow of greater benefitsto the
rura poor.

Variousobjectivesof rurd infrastructural development are given below.



12 Evaluation of Infrastructural Interventions for Rural Poverty Alleviation

Growth with Equity

Growth with equity hasbecomethe avowed objective of development and planning
inmost devel oping countries. Thebasicam of infrastructural devel opment isto promote
growth and to theextent theinfrastructureislocated in rural areas, which generaly have
higher incidenceof poverty, any gainsin productivity consegquent totheincreased investment
ininfrastructure are going to benefit the poor a so.

However, intheinitid stages, itistherichwho arelikely to benefit themost froman
infrastructureproject. Thisisbecausethedigtributiona impact of infrastructura devel opment
would depend both on the prevailing institutiona set-up, social relationship and political
power structureand, particularly ontheland distribution pattern prevalentintherurd aress.
Oneof themaost important ingtitutiond factorsisland distribution. For example, the benefits
of irrigationinfrastructurewould flow, moreor less, in proportion to thedistribution of land
inthevillage. Hence, in countriesand areaslike China, the Republic of Korea, Taiwan
Province of Chinaand the statesof Keralaand West Bengdl in India, whereland reforms
have beenimplemented, the poor area so likely to benefit, unlikein areaswhereland is
concentrated inthe hands of afew landlords. Inthelatter case also, irrigation may benefit
the poor indirectly, asthe demand for labour and wagesrisesasaresult of agricultural
devel opment. But thiswould & so depend on thevariousother factorslikecapita intensity
of the production processand theintroduction of labour displacing technol ogies.

The devel opment of transport infrastructure playsanimportant roleinthegrowth
processthroughincreasngmobility of resourcesand increasing factor productivity. Trangport
infrastructure savestime and decreasesthe cost of transportation, and, thereby, hel psboth
therichand the poor. Transport development in rural areas strengthenslinkages between
townsand the countryside. Along withirrigation, it hel psadoption of new technology by
reducing the cost of inputsand marketing of outputs. It helpstherural poor by increasing
their accessibility to schools and health centres and enabl esthem to obtain non-farm
employment infar-away places(Chadha1994).

It is often argued that because of relatively lower valuation of time by the poor
compared with the rich, the poor would benefit more from non-mechanized transport
while the rich would benefit more from mechanized transport and would be willing to
pay more for it for saving time. Therefore, while the poor should get non-mechanized
transport, the time-saving mechanized transport should be for the rich. However, this
extreme argument has seriousimplications. It istrue that in atraditional set-up, the poor
are amost entirely dependent on low level supportive mechanisms of infrastructure.
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However, with economic development and the availability of regular wage employment
in secondary and tertiary sectors, transport development enables the landless |abour also
to commute quickly to savetime. Thus, even for the poor the vaue of time changes very
quickly. This pointsto the need for development of public trangport facilities that are made
availableto the poor at reasonable prices. Hence, equity consderationsin the development
process should not become ameansfor the perpetuation of technological duaism. This
underlines the need for taking amore dynamic view in the valuation process.

Besides physical distance, socio-cultural and economic conditions are sometimes
identified as maor determinants of accessto infrastructural services (World Bank 1994).
Transport and communications also tend to shatter some of the social prejudices by
increasing interaction with the town and a so enable many so-caled high caste but poor
cultivators who avoid the stigma of undertaking manual work within the village (Thorner
and Thorner 1962) to move out to obtain wage employment in other places.

The choicefrom among various projectswith differing objectivesisnormally based
on benefit-cost analysis. Aswill bediscussed later, in many caseswherethe benefitsand
costsareintangible, and in some caseswhichinvolvevauejudgements, pure benefit-cost
approach hasto be tempered with decisions taken through the political process. Itis
sometimes suggested that the political processitsalf may favour therich against the poor.
So, how can equity considerationsbedirectly builtintheproject selection? Thisissuead so
needsto be discussed.

Increasing Productivity

Devel oping countriesare characterized by low level sof productivity of land, |abour
and capitd indmogt dl sectorsof theeconomy, inparticular, inagricultureand dlied sectors
inrura aress. Infrastructurd development doesnot directly raise productivity, but provides
the necessary preconditionsfor increasingit. Given an appropriateinstitutional set-up,
infrastructural investments help to shift the production frontier outwards. Infrastructural
interventionslikeinvestment in rural trangport, irrigation, rura eectrification, rural credit,
roadsand communications, regul ated markets, agricultural research and extension, land
reforms, education and hedlth, andinvestment in common property resourcesareuniversadly
acknowledged asthe most important sources of increasing productivity of resourcesin
both farm and non-farm sectorsinrura areas.

For example, thedevel opment of transport infrastructure playsan important rolein
expanding the product and factor markets, in reducing the costs of marketing agricultural
produceandintransmisson of pricethereby increasingfarmers’ profitability and reducing
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labour market imperfectionsby cutting down interlocking between land, |abour and credit
inrura markets. Theexpanson of product and factor marketsisgenerdly instrumental in
promoting specidization in production both in agricultural and non-agriculturd activities.
Economically backward villageswhich could not interact withtownsearlier had to specidize
inthe production of low val ue perishabl e produce or cheap foodgrainsfor alimitedlocal
market because of lack of transportation. Withtheavailability of transport infrastructure,
they start producing for thelarger market. Thisgivesthem anincentiveto increasetheir
productivity and incomes (Ahmed and Rustogi 1987).

Alongwith other infrastructure, transport devel opment accel erates the adoption of
new technology by making inputschegper andincreasinginteraction with extension agents,
and dso hel psin marketing thesurplusproduce. Thetworiva statesof Punjab and Haryana
which pioneered the green revolution in Indiahad arunning competitionin clamingtobe
firginachievingsomelandmarksre ating tothebuilding of rurd infrastructure. WhileHaryana
clamedto bethefirst to have provided € ectricity to each village, Punjab clamed to bethe
first to have connected each villagewith ametalled road.

In most devel oping countries, amajority of the rural population still dependson
agriculture with low productivity. Land reforms remove the barriers to agricultural
deve opment by removingingtitutiona constraintslike outmoded land relationsincluding
largescaleprevadence of tenancy and create necessary incentivesfor increasing productivity
inagriculture.

Again, irrigationinfrastructureisaprerequisitefor theadoption of new seed-fertilizer
technology for increasing productivity inagriculture. The experience of most of the East
Asianand South Asian countries brings out that the adoption of new technology enabled
thefarmersto record significant increaseintheir productivity andincomeand al so enabled
theagriculturd workersto obtain moreemployment at higher wages. Theexistenceof road
and transport infrastructurefacilitated thefarmersto sell their surplus producein market
townswithout incurring exorbitant costs. Credit infrastructure entitled all categoriesof
farmers including thesmal and margind farmers, to purchasenecessary inputs. Thisresulted
insignificant increasesintheincomeleve sof al categoriesof cultivatorsand agricultura
labourers. Thisalso enabled these countriestoimprovetheir food security which had been
serioudy impaired during the 1960s.

Most important, in many instances, rapid agricultural devel opment triggered growth
insecondary and tertiary sectorsthrough input, output and consumption linkages, thereby
resulting in higher labour productivity and wages. The existence of other infrastructures
likerural roads, transport and communications, collection centresand, aboveall, rural
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el ectrification provided the necessary prerequisitesfor growth of on-farm and non-farm
activitiesinrural areas. Thereissufficient empirical evidencethat aconsistently high
agricultural growth and consequent higher growth in the secondary and tertiary sectors
through themultiplier effect in someregionsof Asamadeasdgnificant dent onrurd poverty
(Ahluwalia1978). Hence, by all accounts, rural infrastructure played amajor rolein
increasing productivity and contributed to rural devel opment.

Access of Women to Infrastructure

It hasbeen found that in spite of the existence of physical and socid infrastructure,
certain disadvantaged groupslike poor children and somewomen are unableto make use
of infrastructural serviceslike education and health care (World Bank 1994). For poor
children, education does not becomeavail abl e because they haveto work for aliving. For
women, socia pre udices preclude them from making use of these services. Theresult of
their inability to accessthe social servicesisincreased morbidity, lower education, and
continuedill hedth.

Consequently, improving theaccess of women to education and hedlthinfrastructure
isrecognized asone of theimportant measuresto improve soci o-economic conditions of
women (Calvo 1994; Levy 1996; World Bank 1994).

Market Extension

Infrastructurd investment inrurd roads, transport and communi cationshasprofound
effect in establishing linksbetween rural and urban areas and thereby augmenting existing
production activitiesthrough input, output and consumption linkages. Thistakes place
through diversfication of economic activities, increasein mobility and accessibility of both
output and factorsof production. Themost important impact isbecause of theincreasein
Iabour mobility dueto increased access bility and the establishment of road networks. This
enablesworkersto moveto higher wage occupationsin non-farm urban |abour markets
andresultsinincreasein rura wages.

Environmental Sustainability

Sustainabledevel opment isthe devel opment that [asts (ADB 1997). Keepinginmind
that sometimes growth can be oblivious to environmental considerations and that
environmenta degradation makesthefuture generationsworse off by degrading theearth’'s
resources and polluting the earth’ senvironment, the objective of sustainable development
has now been universally accepted. Itisalsoincreasingly appreciated that the cost of
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maintaining thesugtainability of theenvironment ought to beborneby the present generation.

But thereisno agreement on the major causes of non-sustai nability. One point of
view has put high population growth and poverty asthe main cause of degradation. Itis
argued, for example, that the reason why the poor today degrade their environmental
resource baseisthat their poverty forcesthem to discount futureincomesat unusualy high
rates (Bardhan 1996). Others have argued that it isthe low rates of return on private
investment intheresource base owing toingtitutiond failureswhicharemainly responsble
for degradation of theenvironment (Dasgupta1998). Some othershave asserted that high
rateof population growth isthemain cause of depletion of natural resourceslikeland, water
and other resources. Onthe other hand, some scholarshave argued that it istheinsecure
property rightsof peasantsand pers stence of semi-feudd reaionshipsdongwiththedecline
incommon landinthevillages, that have gradudly deprived the poor of animportant source
of income. Thelessonisthat itisonly theempowerment of local governmentswith adequate
representation of the poor which can act asan effective counterweight to forcesthat erode
environment and reducetheavailability and accessto common property rights. Animpact
evaluation of 25 World Bank agricultura projectsbrought out that therewasavery high
correlation between theinvolvement of local community indtitutiona arrangementsandthe
long-term sustainability of bank investments.

However, sometimesloca communitiesarea so likely to takeashort-sighted view
regarding environmental implicationsbecause of lack of awarenessand high va ueaccorded
to present incomeasagaing futureincome. For example, in Rgasthan, India, villagecommon
landswerefound to have declined by 25-60 per cent over aperiod of about three decades,
ironically because of unimaginativeimplementation of land reforms(Jodha1995). Again,
inOrmain north-western Kenya, theretook place alarge-scale privatization of common
grazing landswith the consent of elders. Thewillingnessto changetransaction costswas
brought about by cheaper trangportation and widening markets (Ensminger 1990).

Theenvironmenta benefitsand costsmay not bemeasurablein al cases, therefore,
itisdifficult to put an economic vauation ontheir outcome. But the costs should be made
asexplicit and transparent as possible to enable the policy makersto form informed
judgements. Generdly, for any mgor project whereenvironmentd effectsarelikely tobe
large, and for specific projectsdesigned toimprovetheenvironment, any economicvauation
shouldincludeenvironmenta BCA.

Income Redistribution and Augmentation

Higoricdly,indmaog al countries, publicworksprogrammeslikethebuilding of roads
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or canalshave beeninitiated during periods of distressto provide employment to poorer
people. Thiscontinueseventoday inthemodified form of specid employment programmes
which aredesigned in many countriesto help therural poor. It isdoneeither through the
provisonof assured minimumearningslikefood for work or through employment-generating
schemesincluding employment guarantee schemes.

Specia anti-poverty programmes have a so been designed withaview toimproving
the productive base of weaker sections. For smal and marginal farmers, quiteoften, inputs
likefertilizers, water for irrigation, eectricity and credit are supplied at subsidized rates.

The nature and composition of the promotiona efforts depend on the composition
of the population of the poor in agiven rura setting. For example, if themgority of the
poor, such assmdl and margind farmersand agricultura |abour, aredirectly or indirectly
dependent on agriculture, investment ininfrastructure aimed at improving agricultural
development likeirrigation, electricity, credit, and transport should be assigned priority,
keepinginview their demand and supply. Moreimportant, sometimes, asin India, irrigation
infrastructure congtitutesan in-built component of thedirect anti-poverty programmes. For
example, under the Million Wells Schemein India, the government givesmoney for an
employment programmefor the purpose of digging wellsor tubewellsonly for the poor.
Similarly, thelndiraAwaas Yojanaisalso apart of the employment programmeswhere
housesarebuilt for the poor and scheduled castefamilies.

Provision of Minimum Needs

Investmentinsocid infrastructureamed a providing basic minimum needsindirectly
leadsto poverty eradication by providing abetter working and living environment, physical
hedlth and human capita formation amongst thepoor. Inmost cases, poverty itsalf ismanifest
ininadequatesocid infragtructureserviceslike safedrinking water, sanitation, housing, hedth,
family welfare, rurd dectrification, rural schoolingandtrainingingtitutions. For example,
unsafedrinking water, lack of sanitation and unhygienic housing aredirectly relatedtothe
preva ence of water-borne, human waste related and air-borne diseaseslike dysentery,
cholera, diarrhoea, tuberculosis, bronchitis, influenza, malariaand measles. Therefore,
investment inwater supply, sanitation and housing shall considerably augment theearning
cgpabilitiesand nutritiond statusof the popul ation not only through reductionintheincidence
of disease and morbidity but a so through reduced birth rate, better physique, saving on
medical costs, expanding working time, and minimizing productivity losses. Smilarly, human
capita formation through formal education and trainingiscons dered to bethemost potent
weapon against poverty.

Self-Reliance
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Anather important objectiveof invesment ininfrastructureaimed & poverty reduction
isto makethe poor self-reliant and capabl e of meeting their basic needsout of their own
resources. Thereisenough empirical evidenceto show that thelandlesslabourers, small
and marginal farmersand thevillage artisansthat producetraditional goodsand services
congtitute the hard core of rural poverty inmost of the devel oping countries (World Bank
1990). Therefore, policiesaimed at salf-reliance shoul d address specific requirements of
thehard corepoor. Theforemost policy of saf-rdianceistheredistribution of existing assets
(mainly landinrura areas) anong thelandlessor near landlessfarmersthroughland reforms
of thetypeimplementedin mainland China, Taiwan Provinceof China, Republic of Korea
andinsomedatesof India. However, implementation of land reformsand land redigtribution
requiresstrong politica will, whichisnot evident in most devel oping countries.

Alternatively, the goal of self-reliance can be accomplished by improving the
productivity of the existing asset base of the rural poor. This requires, apart from
supplementary policies, hel ping the poor to overcometheimpedimentsof low returnsfrom
assetsand increasing the productivity of their land by adopting modern technol ogy. One of
themgor contributionsof thenew seed-fertilizer technol ogy wasthét it wasland augmenting
and, assuch, to some extent, eased the disadvantage of small and marginal holdings. Still
another way to achievethegoal of self-relianceisto supplement the productive base of the
poor through the provision of productive assetsto the self-employed. Simultaneoudly, the
landless poor can be provided employment through employment guarantee schemes. The
asset-creating and employment generation programmes should be accompanied by
development of credit infrastructure especialy catering to the needsof therura poor for
supplying them adequate and subsidized credit. The creation of specialized financia
ingtitutionsassumessignificancein thisregard because supply of credit to the poor involves
high risk and carriesexorbitant interest rates. Thetask of the special financia institutions
would beto identify impedimentsto enhancing the productivity of existing assetsandto
find ways and meansto overcometheseand s multaneously to promote viable economic
activitiesfor therura poor. The Gramin Bank of Bangladesh which providescredit at
reasonableratesto the poor to enablethem to become salf-reliant by undertaking productive
activitiesisoneof themost cited successstories of the operation of aspecialized agency of
thetyperequiredto servetherura poor.

I mprovement in Common Property Resources
Incomeflowsfrom village common property resourceslikevillage common land,

woodlandsand local forests, grazing lands, water resourcesand village ponds. Inland and
coastal fisheriesareanimportant source of supplementary incomefor therural poor. In
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particular, common property resources constitute an important complementary source of
incometo the poor population in ecologicaly fragile, arid, mountainousand unirrigated
regions(Jodha 1986 : 95). Theincomeearned by therura poor fromthesaeof fuel wood,
water for irrigation, fodder and other commercia grasses, berriesand nutsand gumforms
asignificant proportion of their earnings (Dasgupta 1998).

Themain objectiveof investment intheseresourcesisto augment theflow of benefits
tothevillage populationingenerd andto the poor, in particular. Most of theseinvestments,
likethoseinforestsand common property rights, not only augment incomebut sohelpto
check degradation of the environment and other natural resources. However, quite often,
thefact that the poor do not possess any assetsand do not have aregular source of income
from wage employment often leadsto excessive expl oitation of these natural resources
and can damagetheenvironment. Further, inavillagehierarchy, thereisawaysthe possbility
of the cornering of benefit flowsfrom more remunerative common property resourcesby
therura rich. Suitable measures haveto betakento counteract these negativefeatures.

Empowerment of Local Government and
Community Participation

Decentraization of power and empowerment of loca government and communities
areimportant components of democratic functioning and extension of democracy tothe
grass-root level. Community participation in the development processat thelocal level
directsthebiasof development towardslocal problemsand thelocal poor.

There aretwo aspects of empowerment. Oneispolitical power delegated to local
bodiesthrough appropriate legidation. The other and an equally important aspect of
empowerment isthedevol ution of financid resourcesto thesebodies. Without thesefinancid
powers, their ability to initiate devel opment projectsfor growth and poverty eradication
remain just on paper. In India, recently, with the passing of the 73 Constitutional
Amendment Act, state governments have enacted enabling legidation providing for € ected
bodiesat thevillage, intermediate and district levels, with adequate representation from
theweaker sectionsand women. State finance commissonshave a so been congtitutedin
all the stateswith aview to developing financia resourcesfor thelocal bodies, including
municipal committees. The Panchayats and Panchayat Samitis (el ected bodies at the
villagelevel and at thelevel of cluster of villages) have been given necessary powersand
authority to enablethemto function asingtitutionsof salf-government with theresponsibility
of preparing plansfor economic devel opment and socid justiceand implementing them. It
issuchingitutionswhich can beexpectedto undertakeinfrastructurd and other employment-
generating activitiesfor helpingtherura poor.
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However, adequate care must be taken to ensure that therich, who aregenerally
well entrenched intherura hierarchy, do not usetheloca government asaninstrument for
grabbing more power and resourcesfor themselves. Thelndian mode! (73 Constitutional
Amendment) that reserves 22.5 per cent seatsin theloca governmentsfor the scheduled
castesand scheduled tribes and 33 per cent for women in every Panchayat Samiti (local
government at theleve of cluster of villages) can act asanimportant antidoteto therich
power grabbersand could be emulated by other countries.

Integrating Infrastructural Investment
with National Planning

Infrastructura investment constitutesthe hard core of nationd planning and alarge
proportion of planresourcesaregenerally devoted to itsdevel opment. Sincetheseprojects
operaeat different layersof government andin different agro-climaticregions, thereisneed
for acareful selection of projectsand their proper integration with the nationa plan. The
plan priorities ought to beworked out keeping in view the broad obj ectives set out inthe
national plan. The detailed disaggregated schemes should beformulated in thelight of
variationsin agro-climatic conditions, occupational compaosition of the population, varying
economicopportunities, avallability and requirementsof infrastructureand other congraints.

Local planning strategy hasto proceed inthree stages. Thefirst stageistotakean
inventory of physica endowmentsof theareaandtoidentify the potential and constraints
vis-a-visoptimum utilization of existing physical and human resources. Dataon numerous
aspectslikeavailability of underground water, resource endowmentslikeavailability of
minerds, forestsand other resourcesand soci o-economic variablesmay haveto becollected
from secondary sourcesand a so by employing modern scientific techniqueslike satellite
imagery and remote sensing and mapping by using geographicinformation systems(GIS).
Inthe second stage, viable activitiesrelating to agricultureand allied sectorslikeanimal
husbandry, floriculture, horticulture, fishing and agro-processing should beidentified. The
main obj ective should beto undertakethose projectswhich lead to thewel fare of theloca
people, in general, and the disadvantaged and the poor, in particular, keepinginview the
availability of resources. Other important aspectslikelong-term viability, flow of benefits
to thetargeted popul ation and environmenta impact haved soto begiven dueconsideration
inloca areaplanformulation.

Inany multilevel planning exercise, projectsat thelocal level haveto beintegrated
withthe plansat thedistrict, state and national levels. At every step, theviability and
availability of resourcesaong with technica soundnesshasto bekeptinmind. Finaly, al
sate-level planshaveto befurther integrated with the national plan within theframework
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of availableresourcesand nationa planning prioritiesand objectives.
Growth-Equity Trade-off

Inall devel oping countries, there are competing demandson limited resources. In
theprocessof planning dso, resourceshaveto beallocated to various programmes, including
thosedesigned for different types of infrastructure and direct anti-poverty programmes,
and thereisawaysatrade-off between growth and equity objectives. The choice between
various competing projects becomes quitedifficult. Thisisbecause the choice depends
not only on the quantum of benefitsand their time profile, but aso ontheindirect and
intangiblenature of benefit flowsover aperiod of timein adynamic context. For apolicy
maker, what isneeded isadecision rule that enables him to makerational choicefrom
among awhole set of programmesthat range between direct anti-poverty programmes,
anti-poverty cum growth programmes and indirect growth programmes. Thereisalsoa
need to devel op acriterion for making achoice among numerous programmesand projects
that servethe given objectives. Thus, growth-equity trade-off becomesacrucia policy
issue.

Inclasscd literature, the choice between growth and equity objectiveswas supposed
to takeinto consideration not only the present values of costsand benefitsbut also their
impact intermsof future streamsof incomefrom aternativeinvestments. It isoften argued
that owing totheir higher marginal propensity to consume, increased distributioninfavour
of the poor tendsto reducetherate of savingsin the economy, thereby adversely affecting
investment and incentivesfor thefuture (Sen 1962).

On the other hand, it has been argued that additional demand due to higher
consumption consequent to the pro-poor distribution of income, woul d generate additional
demand for domestic production that would lead to creation of more jobs and hence
simulate growth through the multiplier effect. Furthermore, redistribution strategy would
improvethe productivity of the existing |abour force because of better nutritionintake,
education, training, etc. made possi ble by higher incomes. Thiswould augment thefuture
productive capability of manpower. However, if the benefitsaccrue after along timegap,
the present val ue of benefitswould work out to be quite small.

Thechoiceamong variousinfrastructura programmesisoften based on benefit-cost
analyss. But benefit-cost andysisof infrastructura programmesposesseverd difficulties
becauseof complexitiesof identifying multifaceted benefitsand measuring theminadynamic
world. For example, inastudy of transport in Bangladesh, thebenefit-cost ratio of improving
adeteriorated road to paved road worked out to be 1.19 on the basis of existing traffic
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but as much as 3.48 when the projected increase in traffic was taken into account
(Chowdhury and Hossain 1985). A static analysisbased on user-cost saving and existing
volumeof traffic does not takeinto account the effects of changesintrafficlikely toresult
fromincreased agriculturd output and consequent increasein secondary andtertiary activities
because of input, output and consumption linkages. Some of these concernswere sought
to betaken into account by themultiplecriteriagppraisd method designed by somescholars
for sudying the aggregate benefitsand cogts. But thisaspect will bediscussed later. Although
sometechniqueslikeinput-ouput multiplier method may capture some of these effects, in
generd, their vauationisbased on arbitrary vauejudgementsof policy makersor experts.

Itisoften argued that infrastructural devel opment hasabuilt-in pro-rich bias. The
argument is that any benefits of development, including those from infrastructural
development, aredistributed as per the distribution of assetsamongst the poor and the
rich. For example, it isargued that green revol ution mainly benefitstherich becausethey
have moreland and have command over larger resources. However, the poor do derive
benefitssince they own morelabour and effectson employment and wageratesmust also
be considered in the cal cul ation of therelative costs and benefits. Because of growth of
secondary and tertiary sectorsin responseto the growth in agriculture, wageincomes
generaly risefaster than other incomes. Wagesa so rise becausethe supply of labour from
rich householdsisreduced astherich withdraw their |abour when their incomesincrease.
Further, the poor a so benefit from labour intensivedlied activitieslikeanimal husbandry
and also from growing high-value crops on their plots. Even the direct anti-poverty
programmesaremoreeffectivein areaswhereinfrastructureisdevel oped. Besides, certain
programmeslike Gramin Bank in Bangladesh by providing credit to the poor makea
ggnificant contributioninincreasing theirincome.

Findly, achoiceon groundsof equity would requireassgning of distributiond weights
to various sectionsof society. But, asdiscussed earlier, the vauation of benefitsbecomes
quitedifficultinadynamic setting and their usefor determining distributiona welghtsisquite
complex and could poseinnumerable problems. In the albsence of stlandard methodol ogies,
the choice of weightswould ultimatel y depend on va uejudgementsby theexpertsor policy
makers. It would certainly bemorehd pful if theextent of arbitrarinessisreduced by devising
appropriate methodol ogies. Thisaspect will bediscussed | ater.

Distributive | mpacts — A Taxonomy of Scenarios
Some scholarshavetried to build ataxonomy of scenariosregarding thedistribution

of gainsbetween different sectionsof the peoplesay, therich and thepoor inthevillage, as
follows:



Goals and Objectives of Infrastructural Interventionsin Rural Areas 23

TheWin-Win Scenario

Thewin-win scenario could beneutra, that is, when thereisno changeinincome
distribution and the project benefitseveryone proportionately; relatively retrogressvewhen
all groupsgain but therich gain proportionally morethan the poor; and, finally, relatively
progressivewhen the project benefitsthelow incomegroup morethantherichrelatively.

TheWin-Loss Scenario (but wins exceed |0sses)

The Rawlsian Progressiveisacasewhen the project benefitsthe poor themost and
may or may not benefit others. Should it benefit therich d o, it becomesawin-win Stuation,
otherwiseitisawin-loss situation. The absolute progressive scenario would bethe one
wherethe project benefitsthe poor but makestherich worse off. Onthe other hand, the
absoluteregressiveisthe casewherethe project benefitstherich but makesthe poor worse
off.

Thevarious scenarios have been brought out infigure 2.1 below.

Inthisfigure, linesEF and AA | show thequantum of benefitsaccruing fromaproject
and itstrade-off between therich and the poor at various pointson theselineswhilethe
line OC showsthe existing incomedistribution. At C, out of 80 unitsof benefits, 60 goto
therich and 20to the poor. A movement from Cto D isregressiveand to B isprogressive.
Withgainsrisng from80to 100, if nointerventionismade, thepoint A representswin-win
relatively regressvedistributionwhereasamovement to A, representswin-win progressive
movement. Variousother points show aternative scenarios.

Figure2.2illugtratesthat projectsin sectors A and B aremore progressive but involve
lower net gainsthan the projectsin transport and C sectors. Selection of projectswith
desirabledistributionimpact (in sectors A and B) saveredistribution costs specificaly in
countrieshaving rudimentary and costly tax sysemsand high digtribution costs. For example,
between two competing projectsB and A, (infigure2.1), project B should be preferred
toA, if theopportunity cost of direct incometransfer ismorethan 20, theamount by which
thenet present value of A, (100) exceedsthenet present value of B (80). Otherwise, A
would bepreferableto B.

Short Term Gains vs Environmental Degradation

Itiswidely acknowledged that during the 1950sand 1960smost investment projects
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indevel oping countries paid very little attention to environmental concerns. Inquiteafew
cases, investmentinindustria projectsled to numerousnegativeexternditieslikeair and
water pollution. Theexisting lawson pollution or emission of chemica or toxic matter were
not effective and their |ax implementation made the environment around industrial units
extremely polluted. Rapid and unplanned urbanization added to these problemsthrough
creation of large-scale slumsand unhygienic living conditions because of inadequate
availability and tardy development of urban infrastructurein housing, water, sewerage,
transport and el ectrification.

Theenvironmenta concernswere a so neglected inthe case of rura projects. For
example, investment inirrigation projectsaimed at increasing agricultural productivity and
income of the cultivators often led to the cutting down of forestsfor extension of arable
land, waterlogging and dlinity of soil. Expansonof irrigation aso sometimesledtoexcessve
useof chemicadl fertilizerscausing increasing nitratelevel inwater and salinity in the soil
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water pollutioninthefirst instance, and residual overdosesin foodgrainsand vegetables
caused human morbidity and mortaity. Smilarly, excessvewatering for irrigationin some
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soilsledtoincreasein sdinity inthesesoils. It dsolowered thewater aquifer level, thereby
increasing the cost of pumping and water availability. Theseand smilar other activitiesthat
wereobliviousof theenvironmental concernshave been threatening thelong-term viability
of natural resourcesand ecosystem. Due consideration of suchissuesin project investment
not only enhancesthar sustainability but al so augmentslong-term project gains, eventhough
itinvolvessacrifice of someshort-termgans.

Figure2.2. Efficiency and distributional impact of project optionsacross
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Summary and Conclusions

Infrastructure development playsanindirect but crucial rolein the development
processthrough promotion of growth by increasing the productivity of factorsemployed
inthe production process. Infrastructural investments generally constitute the core of
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development planning in most devel oping countriesand largeresourcesare allocated to
investment ininfrastructureliketrangport, eectrification, irrigation, communication, research
and devel opment and socia overheadslike education and hedlth. In addition to promoting
growth, infrastructura investmentsare quite often assigned numerousother objectiveslike
attainment of equity, gopropriateincomedidiribution and augmentation, provisonof minimum
needs, market extension and improvement of common property resources.

Recently, infrastructural investmentsareincreasingly being used by the national
governmentsto achieve poverty reductioninrural areass. Multilateral agenciesaso provide
variousloansfor projectsthat are specifically designed to help therura poor. In order to
makeinfrastructurd investment moreefficient and pro-poor, rurd infrastructurd investment
needsto beintegrated with the nationa planning and local bodieshaveto be strengthened
withaview to decentraizing the choice and execution of these projectsby local authorities.
Findly, it hasto berecognized that the growth objectivesof infrastructural development
may conflict with the equity objective. Hence, the nature of trade-off between growth and
equity hasto beanayzed with aview to resolving the conflict and making theinterventions
pro-poor without |os ng theimportant objectiveof faster growth of theeconomy. Thesecond
important trade-off is between growth and environmental degradation. It has to be
recognized that the debate on devel opment versusenvironment sometimestendsto become
highly emotiona and quite often excess veenthusiasmfor environmental protection tends
to becomeanti-devel opment. On theother hand, sometimesgenuineenvironmenta concerns
are completely brushed asidein the name of development. Some of the environmental
concernswhich have now emerged asamajor issuein debates on devel opment have not
received due attention in most devel oping countries. Eventheexisting lawsfor control of
pollution are seldom applied rigoroudy because of lax administration, with theresult that
industrial growth hasled to increasingly serious damageto land, water and some other
natural resources. Policy makers need to appreci ate the seriousness of the problem and
ought to concelve and implement right and bal anced policiesfor addressing these concerns.

Infrastructure playsastrategic but indirect rolein devel opment, and, more so, in
poverty eradication. Furthermore, quite often, poverty eradicationisnot thesoleobjective
of most infrastructural projects, but constitutes one among many other objectives.
Associated withitisthe complex process of interrel ationshi psthrough which theflow of
benefitsfrom infrastructural intervention emergesand affectspoverty. For example, road
projectsare often aimed at increasing accessibility. Since accessibility, inturn, islikely to
increase labour mobility and expand the job market, the effect on poverty reductionis
indirect. Problemsa so ariseowingto joint project benefits. Thisisbecausethe projects
usually have numerous other objectivesin addition to poverty reduction. For example, a
transport project not only makesthe carrying of goods and passengers much cheaper by
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reducing the cost of transportation, it also increases accessibility of the poor to schools
and to hedth centres. The questionishow to cal cul ate separately the benefitsand costs of
each set of contributions made by the project (acase of joint products). Thismakesthe
measurement of their contribution towards poverty reduction quitedifficult. Thenext chapter
will discussingreater detail theimpact of infrastructura invesmentsonincome, employment
and wagesand earningsof the poor.
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| mpact of Rural
| nfrastructural | nvestment

I ntroduction

Infrastructura investmentsin transport (roads, railwaysand civil aviation), power,
irrigation, watersheds, hydroel ectric works, scientific research and training, marketsand
warehous ng, communicationsand informatics, education, hedthand family welfareplay a
strategic but indirect rolein the devel opment process. Unlike sectoral development, of,
say, agriculture or industry, infrastructure does not directly increase output, but makesa
sgnificant contribution towardsgrowth by increasing thefactor productivity of land, labour
and capitd intheproduction process. Theoretically, economistsproceed from the premise
that the creation of infrastructure by generating external economies|eadsto widespread
bendfits.

Figure 3.1, which showstheshift of themargind cost curve, bringsout the effects of
infrastructure devel opment on cost saving and increasein productioninacompetitivemarket.
Withimprovement ininfrastructure, there takes place adownward shift in margina cost
curve. Thisresultsin atotal cost saving of anareaabced for the certainlevel of output Q,
and an increase in output from Q, to Q,. It may be pointed out that thisis asimple
abgtraction. It doesnot takeinto account the processand sectord interaction throughwhich
benefitsaccrue and a so doesnot say anything about socia devel opments, such aseffects
on consumption patterns, health and family planning. The cost reductionisthe outcome of
aninteraction betweendirectly productiveinputsof other firms. Infrastructura investments
likerura roads, for example, bring about reductionsin transaction costs, improved diffuson
of technology, increased specialization, better input and output prices, and improved
entrepreneuria ability (Ahmed and Donovan 1992).

Thecrucid roleof transport in economic devel opment hasbeen universally accepted.
For example, therural urban linkages and the pull effects of urban growth centreshave
long been recognized to beessentidly dependent on trangport and communi cationslinkages.
Again, transportation and communicationswerethe central foundation for the opening up
of new colonieslike Australiaand America(Ruttan 1984). Owen (1987) used across-
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country comparison of thelevelsof passenger and freight with per capitaincome and
demondrated that theleve of mobility inacountry roughly reflected theleve of thecountry’s
wealth. According to von Thunent, transport improvements reduce the cost of moving
agricultural productsto market and, therefore, extend the market, thereby encouraging
cultivation, etc. Rural transport also has an important impact on the rural economy.
Investment in rural roads and transportation resultsin reducing the cost of transportation
of goodsand passengersand tendsto increasethe share of farmersinthefinal realization
of farm produce, thereby increasing their welfare.

Thereisa so general agreement among scholarsthat the devel opment of physical
andinstitutional infrastructure, likeinvestment inirrigation, and scientific research and

Figure 3.1. Infrastructure provision and the efficiency of production

Cost (Rs)

Price

Ql Qz OUtpUt

extensonisaprecondition for the adoption and diffusion of new agricultural technology.
This inturn, increasestheincomeof dl categoriesof cultivatorsasaso of landlessagricultura
labourers. Not only that, the existence of infrastructurelike roads, communications and
trangportation isconsidered to becritical for thegrowthimpul se generated by agricultural
deve opment throughinput-output linkages. Theincreasedincomeof cultivatorsand landless
labour leadsto adiversfication of their consumption basket, thereby givingfillipto consumer
goodsindustriesand services.

Thediffusonof agricultura technology isalsofadilitated by infrastructura devel opment
intransport and marketing. Travel by extension workersbecomes much easier. Farmers
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can easily moveto thedemondtration farmsand interact with the scientists. Theaccessto
moderninputsal so becomeseas er. Farmerscanreadily obtain highyield variety (HY'V)
seedsandfertilizers. Similarly, they can a so take advantage of therepair facilitiesfor the
implementsin market townsand other bigger towns.

The enhanced mohility of labour induced by infrastructural development, such as
the opening up of rura roads, heps the rurd poor in commuting to work and travelling
to jobs where the wages are rlaively higher. It dso heps smal and margind farmers
in moving away from their villages, where manual work is looked down upon, to far
away places where they enjoy relative freedom from such inhibitions. Transport
development also helps the smal and margina farmers to grow vegetables and other
high value crops on their tiny plots and to find a market for these in nearby towns.
Linkages also help the richer sections to divert their investment from limited credit
markets to non-agricultural activitiesin rural areas or in towns. This also helpsin
providing additional employment to rural labour. The reduction of marketing margins
has far-reaching consequences for the comparative advantage enjoyed by a country
and for its competitive strength in the world economy. Again, access to institutional
services like health care, education and credit becomes much easier. This helps not
only in increasing productivity but dso in reducing credit congraints which are the main
instrument of exploitation in the rural setting. Thus, by increasing the income of the
rural people, infrastructural development can also be instrumental in breaking the
stranglehold of moneylenders and reducing the impact of interlocking between land,
labour and credit markets (Ahmed and Hossain 1990).

Finally, changes in prices and expansion of demand brought about through
infrastructural investment have an important influence on the pattern of household
consumption. Thisisfor two reasons. First, with the price differences between loca and
imported goods becoming less, thereissome diversification of consumption demand.
Second, much of thelatent demand becomesrealizablewith the opening up. For example,
thelatent demand for services, mainly by therich, becomeseffective demand with theresult
that themultiplier effectsand linkages of household demand to the second and third round
of activity becomesstronger.

Thelmpact of Infrastructural
I nter vention on Poverty Reduction

Theimpact of infrastructural intervention on poverty reduction takes place both
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directly and indirectly. Theindirect impact isthroughits contribution to the growth of the
economy. Thethreemost important infrastructura investmentsthat go along way towards
dleviating rurd poverty, namely, transport devel opment andirrigation, credit, and scientific
research arebriefly discussed below.

Role of Transport in Poverty Reduction

Development of thetransport sector like other infrastructure sectorsleadstoincrease
infactor productivity in various sectorsby increasing access bility and reducing transport
costs. In general, transport devel opment focuses on increasing efficiency and growth,
although in some caseslike connecting rural link roadsto tribal or remote areasit may
directly focus on poverty reduction. It is, however, notabl e that even growth oriented
transport devel opment projectsmakeimportant contributionto poverty reduction

Transport projects can be divided into (@) those focusing on poverty; (b) those
focusing on efficiency and growth; and (c) efficiency-cum-poverty projects. Itissometimes
difficult to measuretheimpact of trangport on poverty reduction snceitinvolvesmany links
withinthegenerd equilibrium framework.

It isrecognized that sustained economic growth leadsto alleviation of poverty.
Transport providesintermediate serviceswhich facilitate interaction between productive
activities. Transport development reducesthe cost of assembling inputs, including capital
and information, for production from different locations, thereby reducing the cost of
production. Further, it facilitatesthe diffusion of technol ogy through increased speed of
dissemination of know-how. Theoutput pricesa so get reduced, thereby leading toincrease
indemand and promotion of regiona and international trade. It also enablesagricultureto
commerciaize, industry to specialize and the economy to enjoy benefitsof scae. It also
promotesdiversification of theeconomy. Thus, thecrucia roleof transport devel opment
instimulating growth isuniversally acknowledged. Thereisastrong consensusthat good
transport isanecessary condition but not asufficient condition for economic growth. On
the other hand, economic growth increases demand for transport.

Investment in thetransport sector generatesincome-earning opportunitiesfor the poor
by creating jobs for unskilled labour in construction and maintenance of transport
infrastructure. In addition to employment, investment inrura transport resultsin transport
induced lower pricesof consumer goodsthat bring relief to the poor. Further, by lowering
pricesof agricultural inputs, it hel pspoor farmersto modernizetheir production pattern. It
alsoleadsto higher redized pricefor farmer’s output because of reduced transportation
costs. Furthermore, increased accessibility also leadsto increased well-being through
fadilitating higher persona mohility and diversificationin socio-economic activitiesthet results
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fromincreased flow of information andincreased use of transport servicesdueto reduction
inthecost of serviceddivery totherura poor. Investment in transport, however, may have
adverseimpact on the poor through the environmental degradation that needsto betaken
careof intrangport investment planning. Diagram 3.2, at theend of the chapter, bringsout
how thelack of accessto transport facilitiesand services perpetuatestheviciouscircle of
poverty and low incomeoperatinginrurd areasin devel oping countries. Lack of transport
fadilitiesresultsinlow agriculturad productivity, hightrangport cogts, low profit margins, higher
spoilage and loss of goods during transportation and, hence, lower levelsof incomeand
increased poverty.

I nfrastructure Development, Agricultural
Growth and Poverty Reduction

Rural infrastructure devel opment, likeirrigation, el ectrification, credit, roadsand
communication, regulated markets and agricultural research and extension are essential
prerequistesfor modernization and growth of agriculturein devel oping countries. Thegrowth
of agriculture, inturn, resultsnot only inincreasing the productivity and income of all
categories of farmers, but also in providing greater employment to rural labour. The
employment dadticity of agriculturd growthwasfound to bepositiveand quitehighinamost
al gatesof Indiaduring the post-green-revol ution phase. However, recently, in somehighly
developed agricultural stateslike Punjab and Haryanaand alsoin Kerala, wherewage
ratesarereatively high, labour isincreasingly being subgtituted by capital and theemployment
elasticity of agricultural growth hasbecomeeither very low or even negative (Bhalla, S.
1998). Thisnotwithstanding, agricultural growth induces growth of labour-intensive
manufacturing activitiesin rura areasthat provide employment to the poor inalied and
non-farm occupations. Thereissufficient evidencetoindicatethat thegrowth of agriculture
hasasignificant impact on reductionin poverty (Ahluwaia1978).

Growth of manufacturing hasa so apositive effect on employment and reductionin
poverty, although because of the high capital intensity of modern manufacturing, the
employment effect may not bevery large. For example, inthe case of thetextileindustry in
India, during therationalization period of the 1980s, the absol ute employment tended to
declineeven whentextile output wasincreasing. But the devel opment of thetertiary sector
ingenera leadsto moreemployment.

Thedirect effect of infrastructural investment can bein variousways. First, during
the construction phase of infrastructural projectslike roads, watershed development,
construction of irrigation damsor powerhouses, the poor are provided employment and
income-earning opportunities. Again, themost important contribution of transport isthat
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of improving access bility of socio-economic activitiestotherura population and therura
poor and, to that extent, they benefit. Theroleof road construction for disaster management
isuniversaly recognized.

Theavailahility of hedthinfrastructuretendsto reduceinfant and child mortdlity, as
well asfertility ratesand |leadsto eradication of certain diseases (World Bank 1993). Hedlth
infrastructure contributesto growth in several ways: (@) reducing production costs; (b)
permitting the use of natura resourcesasaccess bility increases; (€) enrolment of children
in schools; (d) freeing resourcesthat would have been spent on treatment of prevalent
diseases (World Bank 1993); (€) education, health and age of women at marriage, leading
toadeclineinbirthrates, infant and child mortdity rates; and (f) enhancing women’sability
toimprovetheir ownlifeand statusaswell asthelivesof their children.

I nfrastructureand Poverty Reduction — TheProcess

The processthrough which infrastructural investment reduces poverty isquite
complex, hasnumerousdynamic links and operates through different income groupsand
affectsthemdifferently. Consequently, tracing the pattern of distribution of benefitsof different
types of investment projects across variousincome groups and geographical regions
generally posesseriousdifficulties.

Thefirstimpact isindirect through itscontribution to economic growth. Theimpact
of growth ontherura poor would depend on severd factorslikethetypeof infrastructure,
the nature of services, and thelocation of the project. It also dependson the operating
environment, such as market structures, the degree of imperfectionsand government
regulations

For example, anirrigation project islikely toincreasethe productivity and incomes
not only of therich but also of thepoor, small and margind farmers. Thus, it hasanindirect
impact on poverty through growth of agriculture. Inthesecond round, it affectsthelandless
[abour by providing moreemployment in agricultureand later inthea lied manufacturing
and services sectors. Canal irrigation leadsto arisein the water table thusbestowing a
benefit onthefarmersliving closeto the cand. It may aso result in environmental damage
through increased sdinity and degradati on of soilsunlessaccompanied by proper drainage.

Transport project development leadsto accessibility of servicesto all sectionsof
population. It also creates employment both during its construction aswell asfor its
maintenance. Poverty getsreduced if thejobsbecome avail ableto the unemployed.
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It may aso have anegative environmenta impact on the poor sincethey arethemost
vulnerableand cannot takerisks. Thedynamic processthrough which transport benefits
aretransmitted to the poor isillustrated through diagram 3.1, taken from Louis Berger
International, Inc. (1979) asreproduced by Gannon and Liu (1997). Diagram 3.2 at the
end of thischapter bringsout the main constraintsthat can arisein the absence of rural
transport.

Empirical Evidence

Numerousmeasurement difficultiesnotwithstanding, someempiricd sudieshavetried
to calculatetheimpact of investment in rural infrastructureliketransport, irrigation and
watershed devel opment on growth and poverty eradication.

For example, many studies havetried to bring out the historical roleof transportin
the process of economic development. But the cal culation of itsimpact poses serious
problemsbecause of the difficultiesin measuring the capital stock and other aggregative
variablespertaining totrangport. Theaggregate andys sundertaken by somescholarsbrings
out that the development of transport infrastructure hasasignificant positive effect on
economic growth dthough theeffect isindirect and rel atively long term. The positiveeffect
istreated as suggestive only and specific to the areafrom where datahas been coll ected.
Many studiesfind correlation of per capitagrossnational product (GNP) with passenger
and freight transport volumes. The conclusionisthat transport development playsavery
important rolein the growth process (Owen 1987). In acase study of Palanpur villagein
Uttar Pradesh, it wasshown by Longust and Stern (1993) thet theavailability of rail trangport
had hel ped thevill agersto commuteto townsof Moradabad and Chandaus for employment
and thereby improvedtheir living standards.

Several empirical studies have tried to calcul ate the effect of infrastructure on
productivity and incomesin rural and urban areas. Some of these are described below.

Aggregate Production Studies

One of themost important aggregate studieswas by Antle (1983), who undertook
a cross-sectional study of 47 less developed countries. He used the Cobb-Douglas
production function and found astrong positive rel ationshi p between infrastructureand
aggregate agricultura productivity. Hisconclusion wasthat transport and communication
infrastructure contributed to the explanation of aggregate agricultura productivity acrossa
sampleof developed countries.

The second aggregate study wasthat by Binswanger et al. (1987) whichinvolved a
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Diagram 3.1. Economic impacts of transport investments
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cross-country andysisof annud data(1969-1978) collected from 58 countries. Theauthors
found positiveand significant correl ation between aggregate and crop production functions
andthetwo road variablesinthepooled country andyss. Thedadticity of fertilizer demand
with respect to road density wasfound to be quite high and roadswere also found to have
directly contributed to both growth of output and use of fertilizers(Binswanger et a. 1987).
Thereissomecriticism of thismethodol ogy sincetheshifter variableslikeroad density and
pavements seem to be capturing the other country effectsalso (Ahmed et a. 1990).

A recent study at the International Food Policy Research Institute (IFPRI) has
undertaken acomprehensive analysis of theimpact of infrastructure on poverty inrura
Indiaby looking at therel ationshi p between government expenditureincurred onR and D,
irrigation, roads, education, power, soil and water, rural development, health and family
welfare, and theimpact of each of these expenditureson theincidenceof poverty inrura
areasby employing asmultaneousequation regresson model. Thestudy isbased ontime
seriesof gate-wisedataon poverty, rura employment, wagesand government expenditure
onspecifiedinfragtructures. By usng as multaneousequation regressvemode!, theauthors
bring out that government expenditure on roads had the highest impact on reduction of
poverty, followed by that onwelfare, health, rural devel opment, education, and soil and
water (Fan, Hazell and Thorat 1998).

Country and Village Studies

Some studies have also tried to find the relationship between infrastructure
devel opment and agricultura growth by using country or villagelevel data.

Theimpact of infrastructura investment onincreasing agricultura productivity and
incomes of farmers, improving their accessto market, and providing more employment
thereby contributing to poverty reduction hasa so been brought out by some country and
villageleve studies. Most of these concentrate on theimpact of the development of rural
transport (in conjunction with other rurd infrastructure) onincreasein agricultural and other
sectoral output and incomesand consequent reductionin poverty.

Evenson (1986) used farm-level datafor the Philippinesfrom 1948 to 1984 to
estimatetheeffect of publicinvesmentinfarmlevel output supply andinput demand. Roads
werefound to have apositive effect on aggregate output per farm, aswell asonfertilizer
use. The output elasticity with respect to roads worked out to be ashigh as 0.31. But
strangely enough, hefound negativedadticity of output with respect to rurd dectrification.

Intheir pioneering study of Bangladesh, Ahmed and Hossain (1990) choseasample
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of 130villagesacrossdl theagro-climatic zonesof thecountry. Thesevillagesweredivided
into two groupsaccording to theaggregateindex of accesshility tovillageof variousservices
like markets, schools, banksand adminigtration. Villageswith better accesswerefoundto
besggnificantly better off inanumber of areasincluding agriculturd production, household
incomes, wageincomes of thelandlesslabour, health, and the participation of womenin
the economy. For example, they found that development of infrastructure had apositive
effect onthemarketing of agricultura produce. The devel opment of infrastructure enabled
cultivatorsto obtainadightly higher pricefor their produce and to buy alarger proportion
of consumption needsfrom the market ascompared with the undevel oped villages. The
land market was also found to betighter in devel oped villageswhere small and margina
farmerswere ableto moveto non-agricultural jobsby selling their tiny plotsof land as
compared with theunderdevel oped villageswhere such farmersstuck to their land for want
of dternative opportunities.

Inlow incomevillages, infrastructure devel opment improved accessto ingtitutional
credit significantly (sevenfold), shifted the allocation of credit from unproductiveto
productive activities, and hastened the growth of mercantile capital in rural areas.
Infrastructura investment did not lead to asignificant improvement inliteracy rates, but it
did haveasignificant impact on health conditionsand on acceptance of family planning
practices. Infrastructure devel opment a so enabled the small and marginal farmers, who
could not leave cultivation, to haveincreased accessto non-farm activities. Theeffect of
infrastructureon diffusion of moderntechnology wasfoundto bequiteextensve. Anindirect
effect wasthat infrastructurea soled to dightly higher savingsthroughitsincome-enhancing

impact.

By far the most important conclusion of their study wasthat contrary to the often
expressed view that development of rural infrastructureislikely to aggravaterura poverty,
such development helped alleviate poverty in Bangladesh by increasing agricultural and
wageincomeof landlessand small landowning househol ds (Ahmed 1987).

The study by Barner and Binswanger (1986) anaysed datafrom 108 Indian villages
for the period 1966-1980 to study the effect of rural e ectrification and infrastructureon
agriculturd productivity andinput use. Populaionwasthemain deciding factor amongvillage
demographic characterigticsfor thelocation of infrastructurelike banks, schools, agriculturd
servicesand transport. Rurd dectrificationwasfound tolead to anincreasein agricultural
productivity by bringing about improvement inirrigation through the use of pump-sets.
Electrification asoled toimprovementsin processing and technology transfer.

The study by Binswanger et al. (1987) used datafrom 85 selected districtsof 13
datesof Indiato examinetheroleof rurd infrastructurelikerura roads, banks, and education
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inagricultural investment and output. The authors used areduced form regression model
with fixed-effectstechniqueto avoid s multaneity and measured theimpact of variousfactors
onagricultura productivity and growth. Their resultsconfirmed the conclusionsarrived at
by many scholarsthat, whereaspricesdid haveapostiveand sgnificant impact onincrease
inaggregateagricultura output, theimpact asmeasured by theelagticity wastoosmal. On
the other hand, theimpact of infrastructural variableslike credit, irrigation and education
wasmuch greeter. Improved road investment enhanced agriculturd output quitesignificantly
(eladticity of aout 0.20). Availability of educationinfrastructureand rura banksplayed an
overwheming rolein determining investment. Availability of bankswasfoundtobeamore
important variablethat determined fertilizer demand and crop output than theinterest rates.
Regulated markets and primary education increased output while el ectricity promoted
investment inirrigation infrastructure. The study also brought out that the availability of
electricity dongwithincreasein agricultura output aso simulated thegrowth of grainmills
inthe countryside (Binswanger 1992). Withitscombination of random and fixed-effects
analysis, the study has contributed to agreater understanding of theinterrel ationships
betweeninfrastructureand agricultura production. However, according to critics, because
itisinaggregate numbers, the study isunableto shed light onindividua farmer decisons
(Ahmed and Donovan 1992).

A study by Levy (1996) examined the socio-economicimpact of improvementsto
rura roadsin Morocco. The study compared conditionsin the areas of the project roads,
5to 10 yearsafter project completion, to the situation prior toimprovements (“ before-
after” theproject), and to the conditionsin comparison to theroadsthat werelocated nearby
andwerenot subject toimprovementsduring theproject period (“with-without” the project).
Thestudy found that the benefitsof paving rura roadsextended considerably beyond the
improvement of road useefficiency intermsof lower cost and higher qudity. Theextended
benefitsincluded major changesin the agricultural economy, including higher output,
transformation of theagricultura output mix from low-vaue cered sto high-va uefruit, and
increased use of modern inputs, especially fertilizers. Moreover, improved accessto
education and health facilitiesincreased enrolment ratesin rural schools, aswell asledto
higher frequency of viditsto hedth care services, and enabled therecruitment of professiond
personnd to aff schoolsand hedthfacilities. Theimpact onwomenwasespecidly beneficid
and girls enrolment in primary schoolsmorethan trebled in the project zoneafew years
after the completion of the project. Again, positivefeedback from higher rural incomes
possibly contributed to reverse causality. The effect on poverty reduction among all
cultivators, including thesmal and margind farmers, wasadso positiveand significant. This
wastheexperiencein Africa, wheretrading marginsare much higher thanin Asia, partly
because of thethinnessof individual surplusand partly because of lack of rural roadsand
transportation.
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Many empirical studies have brought out the contribution of infrastructure to
agricultura transformation and the consequent impact of new agricultura technology widdy
adopted during the 1960sand the 1970s on the growth of income, income distribution and
poverty reductioninthegreenrevolution regionsin many Asian countries. Oneof theearliest
studieswasby Bell, Hazell and Slade on the experience of Malaysian development. The
study brought out that infrastructural development had direct effect onincreasingincome
and alsoled tolargeindirect benefitsthrough the operation of multipliers. Themultiplier
effect, inthecontext of aMaaysanrural area, wasequivaent to 75 centsout of adollar’'s
worth of incremental income that wastheindirect effect of an original investment in
infrastructure (Bell, Hazell and Slade 1982).

Theimpact of thegreenrevolutionin Indiahasbeen intensively studied by various
scholars. Onceagain, al of them have stressed theimportant rolethat irrigation and other
rurd infrastructure played in bringing about technol ogica transformationin many areasin
India. Intheir study, Bhallaet a. brought out that because of sectoral linkagesassociated
withrapid agricultural growth, severd sectorsof the Punjab economy weregenerating high
input, output, and consumption multipliers. For example, inthe case of dairy products, the
vaueof direct, indirect andinduced incomemultiplierswasashigh as16.5 and for textiles
14.2. The authors concluded: * Punjab was able to pioneer the green revol ution and thereby
trandformitsagriculture. Itsrapid agricultural growth wasdueprimarily to thestate’slarge
investmentsin irrigation, power, roads, communications, and other rural and urban
infrastructure’ (Bhalaet al. 1990).

The pogtive correlaion between the levels and growth of agriculturd development
and availability of irrigation has been extensvely noted by scholars. Irrigation promotes
growth first, through increasing intensity of cultivation, second, by leading to yield
increases, and third, through its impact on cropping pattern. The elasticity of area
increase with respect to irrigation was found to be as high as 0.5 by Dhawan (1988)
for the country as a whole. But, most important, assured irrigation was considered a
precondition for the adoption of high-yielding Borlaug seed-fertilizer technology.

In adetailed study of Indian agriculture, Kumar and Rosegrant first computed
the growth of total factor productivity (TFP) and then decomposed the growth of TFP
into severa components like infrastructure, cand irrigation, balanced use of fertilizers,
terms of trade and research and extension (through a regression analysis). Market
infrastructure, research, cana irrigation and balanced use of fertilizers were found to
be the most important sources of growth of TFP. The marginal returns to public
investment in research on various crops like rice were found to be very high, particularly
in the eastern and southern regions (Kumar et al. 1994).
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Barker and Hayami (1967) put forward a hypothesis that improvements in
physicad and inditutiond infrastructure were the best vehicle for achieving sdf-aufficiency
in commodity production in the long run. Since they require large investments and long
gestation periods, subsidies and price support may appear to be attractive dternatives
(Sambrani 1982). Important steps in the prescription of Barker and Hayami for
improving physica and inditutiond infrastructure were technologica improvements, easng
credit condraints in the case of samdl holders and dissemination of scientific knowledge
through research and extension. Some authors pointed out that since irrigation was
essential for the adoption of new technology, it had to be developed through canads
and tubewells. Tubewell irrigation was credited with being less capita intensive than
canas, more flexible, and less wasteful of water (Vohra 1974). But, being costly, to
begin with, only rich farmers could afford to dig tubewells (Kahlon and Grewa 1974,
Bapna 1973; and Frankel 1971).

Vaidyanathan (1991) found that because of extensive use of new technology under
irrigated conditions, productivity was much higher inirrigated tracts ascompared with
unirrigated tracts. According to Rao (1994), between 1970-71to 1989-90, 43milliontons
of additiona foodgrainsoutput could beéttributed toirrigation. Theuneven spread of assured
irrigation acrossregionswas the main reason for large variationsin their agricultural
development (Bhalaand Alagh 1979). That irrigetion leadsto grester Sability isalso brought
out by several scholars. Dhawan found that the coefficient of variation of yield declined
during 1971-1984 for irrigated crops compared with the unirrigated crops (Dhawan 1993).
Rao (1994) also concluded that irrigation per seled to reductionininstability. Itisalso
argued that by generating morebiomass, irrigation contributed to ecologica conservation
and sustainability. On the negative side, excessiveirrigation could lead to submergence of
forests, waterlogging and sdinity. On baance, with appropriateintervention, it waspossble
to reap the benefits of irrigation and bring about higher sustainability (Rao 1994).

Some scholars have also argued that irrigation servestheinterest of equity. For
example, Raofed sthat totheextent irrigation resultsin higher agriculturd growth and more
employment, it leadsto reductionin poverty (Rao et d. 1988; Ahluwdial1978). Rao (1994)
hasda so argued that irrigation from public sourceslike canalsand state tubewelshasbeen
more equitablethanirrigation through private tubewel|swhich are biased towardstherich
farmers.

Further, studiesconductedin several Asian countriesand aresslike Taiwan Province
of China, mainland Chinaand I ndia(Punjab) confirmthat thebest strategy for strengthening
farmand non-farmlinkagesand development of rural non-farm activitiesisinvestmentin
rurd infragtructure, ingeneral, andinrura road networks, in particular (Mdlor 1976; Saith
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1986).

Finally, rura infrastructural development leadsto interaction with the outsideworld
and movement of peoplewhichresultsinthegradua remova of many superstitionsand
taboos. This, in turn, tendsto weaken many of the attitudinal barriersto growth and
modernity (Malenbaum 1962).

Summary and Conclusions

Infrastructure playsacrucia but indirect roleinthe devel opment processthroughits
contribution toincreasing productivity of factors. Itsprimary roleisto promote growth.
But sincegrowth hasan indirect impact on poverty reduction, infrastructurea so helpsto

dleviatepoverty.

Severa empirica studieshavebrought out clearly theimpact of rura infrastructure
onrural growth and reduction in poverty. A review of transport projects showsthat in
Bangladesh, India, and Ghana, the devel opment of transport increased accessibility, widened
markets and promoted growth of rural economy. Simultaneously, the devel opment of
transport benefited therural poor.

Again, variousstudiesin Indiaand Bangladesh have brought out that investmentsin
rural infrastructure wereinstrumental in enabling farmersto adopt new technologiesin
agricultureand promoted thegrowth of theeconomy. This, inturn, not only led toincreases
intheproductivity andincomeof the poor, small and marginal farmers, among others, but
asoresulted in providing more employment to thelandlesslabour both inagricultureand
indlied and non-farm activities. The most important impact of agricultural devel opment
wasthetriggering of growthinthesecondary and tertiary sectorsthroughinput, output and
consumption linkages. Thisaccel erated the growth of the economy and alsoresulted in
raising thedemand for labour, and increasing wages and income of therural labour force.
Besdesother methods, input-output multiplier andys shasbeen used by some scholarsto
captureal theseimpactscomprenensively.

Since most of the benefitsto the poor accrue asaresult of achain of linkages, it
becomesessentia to capturetheselinkages, if the benefitsof infrastructural investment to
the poor areto befully comprehended. Thisisbecausetheincome generated from such
projectsisnot only thedirect payoff that accruesin theprocessof agricultura growth but
asoincludestheindirect effectsof further increaseinincomegenerated from other sectors
intheeconomy inagenera equilibriumframework.

Aswill bediscussed in the next chapter, the conventiona benefit-cost andlysisdoes
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not generally include backward and forward linkages. For example, Littleand Mirrlees
(1977) do not very much favour spending too much timeon measuring backward linkages,
perhapsbecauseof the problemsof ther arbitrary inclus on and measurement. But problems
adsoaisebecauseof difficultiesin computing thetotal chain of benefitsby preparinglaborious
input-output tables. However, there il remainsthe need for an appropriate methodol ogy
for capturing direct and indirect benefitslikely to accrueto the poor asaresult of rural
infrastructural investment. Further, problems al so arise because of trade-offs between
efficiency and equity and unequa distribution of benefits. Thevariousmethodsof dedling
with these and other problemswill bediscussed inthe next chapter.
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A

M easur ement/Enumer ation of
Benefits and Costs

I ntroduction

Themain objectiveof thischapter isto describebriefly themethodol ogiesof measuring
benefitsand costsfrequently used inthe benefit-cost analysis (BCA). A discussion about
measurement of infrastructura benefitsinvolves, firgt, exact definitionsand enumeration of
all benefitsand costsand their classification in appropriate categories and, second, the
valuation of benefitsand costs and the consideration of problemsinvolved therein and,
findly, thequantification of theindirect impactsand effectsof infrastructural interventions.
Inview of thefact that all economic and social benefitsarising out of aproject arenot
eadly amenableto measurement, and further that these have distributional implications, a
great dedl of discussion hasgoneinto finding practical waysof tackling thisproblem. A
systematic way to approach thisproblemistofirst classify benefitsand costsinto various
logical categoriesand thereafter to deal with each type oneby one. A related step would
beto develop aclear understanding of what oneistrying to measurein BCA, including
which benefitsand costsare alowable and which are not. The processthrough which the
impact of infrastructural interventionson therural poor worksout isquite complex and,
therefore, special efforts have to be made to capture the variousimpacts.

An attempt ismadein thischapter to provideacritical review of the methodology
commonly usedinBCA. Inparticular, it will examineif theexisting methodol ogy iscapable
of capturing adequately the* impact effects’ and “ devel opment effects’ of aninfrastructure
project on the poor. An attempt will also be madeto suggest some modificationsto the
existing methodol ogy and aternate methodol ogiesfor attaining thisobjective.

Enumer ation/Classification of Benefitsand Costs
Scholarshaveclassified benefitsand costsinto severa categories. A brief description
of the classfication together with adiscussion of specific measurement issues, asadopted

by Musgrave and Musgrave (1989), isgiven below.

Real or Pecuniary
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Thefirg digtinctionisbetween red (non-pecuniary) and pecuniary benefitsand cods.
Thereal benefitsarethe benefitsderived by thefinal consumersof the public project and
areto bebalanced against thereal cost of resourceswithdrawn from other uses. Onthe
other hand, pecuniary benefitsand costsarise because of changesinreative pricesresulting
from theeconomy’ sadjustment to the provision of project servicesand changesinresource
demand. The pecuniary benefitsand costsareazero sum gameasgansand lossesaccruing
to someindividuasare offset by thelossesand gains of others.

Although most scholarsdo not consider pecuniary benefitsto berelevant for benefit-
cogt cdculaions, keepinginview theneedfor attaching digtributiona weightstotheparticular
gainsand lossesresulting from aproject, it isnot appropriate to ignore them.

Direct and Indirect

All real benefitsand costsarethen divided into two categories, namely, direct and
indirect or primary and secondary. Direct benefits (or costs) arethosewhich arederived
directly from the project, whileindirect benefits arethose which are not directly related
but are by-products of the project. For example, investment in anirrigation project may
haveincreased crop production asanimmediate objectivebut it islikely to haveanimportant
bearing on soil erosion, flood control, beautification of the areaand so on. Tracing such
indirect or secondary benefits may be difficult but these need to beincluded in social
benefit-cost analysis (SBCA).

Social versus Private

Private benefitsrefer totheflow of benefitstoanindividua and socid onesarethose
which accrueto society and, therefore, includeindirect benefitsand costs. For example,
anindividua industrialist may pollute the environment and may not pay for it, but society
hasto bear the entire cost.

Tangible and Intangible (Market and Non-market
and Monetary versus Non-monetary)

Direct and indirect benefitsand costs are then further classified astangiblesand
intangibles. The benefitsand costswhich can bevaued inthe market are called tangible
whereasthose which cannot bethusvaued aretermed “intangible” . Most socid benefits
such asthe beautification of an area, reduced crimerates, enlightenment of society, social
prestige, and costslikeair pollution and environmental degradation, and destruction of
wildlifeare examplesof intangible benefitsand costs.
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Inside versus Outside (Internal versus External)

Thebenefitsand costsof the project that accruewithinthejurisdictioninwhichthe
projectislocated are categorized as‘indde’ or ‘interna’ whereasthose which spill over
or overflow theproject jurisdiction aretermed as‘ outside’ or ‘externa’. For example,
the building of BhakraDam on Sutlgl River in Punjab (India) not only preventsfloods
withinthe Indian territory but a soin the neighbouring Pakistan. Whilebothinsideand
outside benefitsand costs should be taken into account in benefit-cost analysis, interstate,
and, in some cases, intercountry cooperation isneeded for thispurpose.

| ntended versus Unintended

Sometimesadi stinctionismade between ‘intended’ and ‘ unintended’ benefits. For
example, big projectswhich are spread over large areas and lead to major changesin
habitation and land and water use arelikely to haveimportant ecological effectswhich
may not have been foreseen by the planners. It has become quite popular to includethese
asexterndities. However, it issuggested that these be called unintended rather than externa
and further that theseare outs dethered m of economicsuntil their probability isestablished
(Littleand Mirrlees1974).

Theclassfication of benefitsinto varioustypes, asdiscussed above, issummarized
indiagram4.1.

Effectsand Impacts

Sometimes, asubtledistinction isdrawn between user benefitsflowing froman
infrastructural project and the economicimpact over aperiod of time. For example, rura
link roads|ead to economic impact a most from the day construction begins. However,
theroad generatestransportation user benefitsonly after it hasbeen completed. But the
total benefit of building aroad in termsof theimpact on increased mobility and access
takes place only over aperiod of time. As Perera (1990) states: “In other words, the
stream of benefitsflow over timewith theeconomic effect not fully felt intheregion until
production and marketing economiesand costs savingsresulting from theimprovements
areincorporatedinto freight rates, pricing structuresand production levels’.

Thenumerouseffectsof atransport project could be classified into transport user
benefitswhich start flowing after the compl etion of the project, and the economicimpacts
which start occurring dmaost from the day construction begins. Economicimpactsmeasure
thesecondary effectsof capitd expendituresontheregiona economy. Thesearegenerdly
categorized asdirect on-siteimpacts, indirect impactsarising out of off-site economic
activity, and induced impactswhich are multiplier effects of direct and indirect impacts.
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Diagram 4.1. Classification of benefits

Types of
benefits/costs

|
Pecuniary
resulting due to relative
change in price introduced by
\ project investment

External/outside/spill-overs
benefits/costs that overflow or
spill over the boundaries of the
jurisdiction of the project

-

Non-pecuniary

or real

Vs

Internal or inside
benefits/costs which
accrue inside the project

Direct or primary Indirect or secondary
benefits/costs which are closely which occur as by-product
related to the main project of the project investment

objective

Intangibles
benefits/costs that
are indirect and

cannot be

measured by
market

e.g. social
harmony due to

Theeconomicimpactsof, say, building arura road are sometimes subdivi B Srect ng
thefollowing areas busnessandindustry; resdentid; tax revenues; regiond and community
development; and resources.

Intangibles
Tangibles benefits/costs that
cannot be valued

by market
e. g. beautification
of area due to an
irrigation project

Tangibles
benefits/costs

benefits/costs that are indirect

that can be
valued at
market prices

and can be
valued at
market prices

Theeffect on businessgrowthisgenerally positive and soisthe effect on tourism
and recreation, although in thelatter case there may be negative environmental costs.
Amongst thevarious sectors, the effect on agricultureispronounced sincetransport leads
toimproved market bility resultinginincreased profitability; encouragesconverson
of agricultural land to non-agricultural uses; and brings about increasein agricultural
productivity through use of better techniques. The effect ontheresidential sectorisalso
generdly positiveand besidesdirect impact on building of houses, theinduced or secondary
effectsof resdentia condruction arequiteimportant. Thereareimplicationsfor tax revenues
and property taxesa so, snceland va uesgenerdly riseasaresult of trangport devel opment.
Experience showsthat thelevel of development induced by anewly constructed corridor
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isoften greater than anticipated. Over time, changestake placein public servicewhich
lead to changesin net public expenditure on these services and public expenditure on
replacement of displaced publicfacilities. Further, transport projects causeadraft on all
the primary factors of production, namely, land, labour and capital and other scarce
resourceslikeenergy and current inputsthereby determining their all ocation among various
sectors. Transport also facilitates economic development in rural areas and promotes
regiona growth. Finally, the effectsof right of way acquisition could be negative because
of lossof land, loss of jobs and redistribution of jobs (Perera1990). Table4.1 givesa
classification summary of the envisaged economicimpactsof transportationimprovement
and development.

Fundamentalsof Project Evaluation
and Benefit-Cost Analysis

Thefundamental principleof benefit-cost anaysisisto reinforcetheKador-Hicks
criterion by maximizing net socia benefits®. Inthissensg, itisclosdly related to the consumer
and producer surplus.

Consumer and Producer Surplus

Thelinkage between project eva uation and consumer and producer surplusisbrought
out by figure4.1.

Given ademand curvefor acommodity, it isobviousthat the consumersarewilling
to pay arelatively high pricefor thefirst unit. If the pricefalsfrom P, to P,, theoriginal
consumersgain becausethey are ableto obtain thegood whilepaying alower price. The
total gain or consumer surplusismeasured by theareaP, P,BAP,. Consumer surpluscan
be estimated by forecasting the quantity demanded of agood or servicefromitsprice
elasticity of demand, population, and per capitaincome. Accordingto UNIDO (1978),
“in practice, however, it may be safeto ignore consumer surplus, for projectsare often
marginal in that they have aminor impact on total consumption or ontheprice paid”.
Nevertheless, the consumer surplus approach isuseful inthe appraisal of those utilities
which arerationed or whose supply pricesare controlled by the government and al so of
thosegoodsand services, likerura roads, primary education and public health, whichare
supplied free of charge (ADB 1997).

6 The Kaldor-Hicks criterion states, “In any choice situation, select the policy alternative that
produces the greatest net benefit.” (Gramlich 1990).
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In the case of producer surplus, with aprice increase from P, to P,, thegainis
measured by P,P,BCP,. Thedecision rulefor maximizing the net benefits or consumer
surplus depends on whether the situationisone of fixed or flexible budgets, and whether
the expenditureisto beincurred onlumpy or divisible projects. In general, thechoiceis
based on using oneof thethreecriteria, namely, maximizing net benefits(B-C); attaining
the highest B/C ratio and attaining the highest internal rate of return (IRR). For the most
typical case of lumpy projectsand fixed budgets, the recommended ruleisto choosethe

Figure 4.1. Consumer surplus and producer surplus

A. Consumer surplus : price fall B. Producer surplus : price increase
A
P,
y |B
1 C
Q0 Ql Q1 QO

project that maximizes net benefits (Musgrave and Musgrave 1989).
Measurement of Benefits and Costs

After theidentification and classification of projects, thenext stagefor evaluating
the performance of projectsisthe measurement of their benefitsand costs. Since benefits
and costsaccrue over time, thefollowing stepsarerequired:

(@ Vauation of benefitsand costswhen they occur;
(b) Choiceof discount rateto find the present value (PV) of thefuture streams
of benefitsand costs.

Valuation of Benefits and Costs

Intangible Benefits and Costs

Theintangible benefitsand costs associated with aproject may relateto society or
to privateindividuals. Themain problem in valuation isthat while tangible benefitsand
costs can be eva uated by taking their market price, the benefitsand costsin the case of
intangibles cannot be determined by market price. Thisisbecauseintheir case, quite
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often, thereare no market prices. For example, itisdifficult to get amarket valuefor clean
air, thebeautification of anarea, socia prestige, self-reliance of individuasor society, or
preservation of rural society. Similar problemsarise, for example, intheeva uation of the
costs of death or injury resulting from road accidents or the benefits from highway
improvement toanindividual.

Oneway out isto measuretheir value through apolitical process. For example, the
budget alocated for any project, say, beautification of an area, art and culture, environment
preservation, and defence representsthe val ue assigned by society to these activities. In
the case of accidentsor death, indirect valuation methods of incomeforegone may be
adopted and used to approximatethe value of theloss (Musgrave and Musgrave 1989).

Tangible Benefits and Costs

Not many measurement problemsarisein the case of tangible benefitsand costs.
Intheir case, market prices can provide acorrect answer. However, theassumptionis
that the market is perfect and the market prices represent their real transfer pricesor
opportunity costs. Another implied assumptionisthat incomedistributionisnot very skewed
and, hence, themarginal utility of money acrosssocia groupsdoesnot vary substantially.
However, these assumptionsare not generdly fully satisfied and market imperfectionsare
specialy marked in devel oping countries. Consequently, market pricesaredistorted and
do not provide an accurateindicator of costs and benefitsto society inthese countries.
Intheir case, scholars have suggested the use of economic accounting pricesor shadow
pricesfor valuation of foreign exchange, capital and labour, aswell asoutput. Theseare
briefly discussed bel ow.

Developing Economies — Specific Problems

Foreign Exchange. Officia exchange rates in many developing countries are
overvalued. Further, countries adopt varioustypes of trade barriers, such asexport or
import restrictions, export or import taxesand subsidies. Therefore, it issuggested that
border pricesbe used as shadow pricesfor traded inputsand outputs. For large countries,
where demand and supply are not independent of price, marginal revenue or cost to the
country inforeign exchange should be used. Thisrequiresthat suitable methodsbedevised
and conversionfactorsbe carefully worked out for eachitem of traded goods. The prices
of non-tradables could be derived from those of tradablesby using appropriateratios.
Although, for some countries, multiple converson ratioshave been worked out for different
commodities, generally asingle conversion ratio for foreign exchangeisbeing used
extensively inBCA (Littleand Mirrlees1990).

Taxes. Market pricesinclude varioustaxeslikelicencefees, import duties, sales
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tax, excisetaxesand duties. Thetax component of the price representsthefinancial costs
to consumersbut doesnot reflect their socia or economic cost for the country asawhole.
Itis, therefore, argued that taxes should not beincluded in computing project costs.

Wages. Indeve oping countries, thereissurpluslabour and unskilled labour isgenerdly
unemployed or underemployed, particularly intheagricultura sector. Itis, therefore, argued
that in these circumstances market wages do not represent real wages. It isfurther asserted
that theexistence of ingtitutiond factorslikeminimumwagelegidationin agricultura and
non-agricultural sectorsor in urban areastend to push actual wagesgenerally abovetheir
competitivelevels. Therefore, in project valuation, it becomesdesirableto adjust |abour
costs. It has been suggested that shadow pricefor labour should be suchthat it liesin
between thewagesfor unskilled labour in agricultureand for thoseintheindustrial sector.
However, there hasrecently been arethinking inthismatter asit isrecognized that rural
labour marketsare quite activein devel oping countries. Hence, actual wagesprevailing
intherural areasare said to reflect the opportunity cost of labour inrural areasand the
same holdsfor urban areas (Littleand Mirrlees 1990).

Therecommended decisionruleis, therefore, totreat prevailing market wagerates
discounted by aconversion factor estimated from an overal study of theeconomy, asthe
shadow wages or opportunity cost of labour. Furthermore, thisestimation should depend,
in particular, on ajudgement that publicincomeis more valuable at the margin than
private income’ (Little and Mirrlees 1990).

Interest. Ingenerd, capital isundervalued in most devel oping countriesand the cost
of capital intermsof interest isset much bel ow the shadow priceof capitd. Theovervaued
exchangeratemakesfore gn capita much chegper. Smilarly, mogt infragtructurd investments
indevel oping countriesarefinanced either by government or by multilateral aid agencies.
Theinterest rate charged on investment in such casesiscommonly lessthan theeconomic
cost of capital. Furthermore, theadministratively set interest ratesare generally kept low
to encourageinvestment. Accordingto Littleand Mirrlees (1990), “the accounting rate
of interest should be high (or low) enough to be expected to ration investment projects
inthewhole economy to thefundsavailable—aratethat could well vary over time, but

in no case using adiscount rate lessthan therate availablein theinternational capital
market.”

7 Thepresumption that public incomeis moreval uablethan privateincomeis based on the argument
that governments used additional revenues for furthering socially profitable investment to a greater
extent than private income earners; second, that raising tax revenues involves collection costs, and
also creates distortions. These presumptions are sometimes challenged on the ground that public
expenditure could bewasteful and that it ispossibleto devise efficient tax system. On balance, however,
privateincome generally benefitsrelatively therich, while publicincomeislikely to benefit the poor.
Hence, the relative value of private income to public income is correspondingly lower (Little and
Mirrlees1990).
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Distributional Considerations—Equity and Efficiency. In heterogeneous societies,
benefitsand costsinmogt project investments, specificadly infrasiructurerdatedinvestments,
rarely flow equaly acrossdl socid groupsor remain confined to theregion of their location.
Theobviousquestionin such casesiswhether theflow of benefitsand coststo target and
non-target popul ation groupsor regionsshould betreated equdly or inadifferential manner
and whether or not distributional weights should be attached to net benefitsflowingto
different regionsor popul ation groups. Once such differencesarealowed, animmediate
question arisesregarding thesd ection of different socid or incomegroupsand theassgnment
of aproper set of weightsfor each group. Weightsareasimple, clear way of expressing
the distributional bias of adecision maker towards some groups and away from others.

Distributiona weights can be derived from amarginal income utility scheduleor
socid utility rule. Useful cluesabout thewel ghts might a so be obtained by examining the
past project decisionsor the structure of thetax system and differencesin thetax rates
applied to differentincome groups. The prevailing tax-liability distribution canthen be
used to derivethe marginal income utility schedule. One of the proposed methods of
derivingweightsistofirst derivethemarginal tax ratefor each income bracket and then
to divideit by theoverall averageincome® (Haveman 1965).

Inpractice, itisdifficult to deriveasocid income utility function. However, it may
be desirablefor the government to state explicitly theweightsit wantsto use. Thiswould
impart consistency inthe use of weightsfor BCA. A suggested weighting diagramis
contained inthefollowing tablewherefamiliesbel ow poverty line (anincomeof about Rs
15,000 per annumin India) aregivenfar higher weightsthan familieswith higher income.

Table 4.2. Suggested weights for benefit-cost analysis

Income (per annum) Marginal social weights
Under Rs 15,000 10
Rs 15,000 - Rs 40,000 5
Rs 40,000 - Rs 100,000 2
Over Rs 100,000 1

8 Theformulais:

Marginal tax rate = changes in the income tax paid per return in consecutive tax bracket/change in
average adjusted gross income per return.

Weightage factor = Marginal tax rate/overall average income.
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Smilarly, asgnificantly lower interna rateof return (IRR) may beused for choosing
arural road project that connectsatown with aremotetribal villagethanisto be used
for selection of other road projects.

Alternatively, the decision maker can usehisownintuition based on hisknowledge
about other countriesand common senseto devisedecisonrules. For example, thedecision
rule ' 1 money-gainsby thepoor-ascompared with
the non-poor groups. Caution is, however,|needed asto the selection of weightgsince
distributional welghts by their very nature are subjective and open to manipulation. [These
limitations notwithstanding, assigning of distributional weightsinfavour of the paor has
been generally advocated by scholars (UNIDO 1978; Littleand Mirrlees 1974)

plyingthe
that |S,

Net benefits= 3y wi A Yi

A smpleillustration (table 4.3) iswhere defined groups of rural poor peopleare
weighted 1.2 and everyoneelseisweighted 1.0. Thismight bethe casefor new benefits
fromarura road or social forestry project. Asaconsequence, thetwo alternatives may
be ranked oneway on the basis of efficiency alone and in the reverse order when the
distributiona weightsareadded totheanalysis.

Table 4.3. Net present value (NPV) from two projects with and
without weightsfor distributional goals

Project 1 Project 2
Unweighted
efficiency 200x1 =200 175x1 =175
Weighted

efficiency (190x1) + (10x1.2) =202  (25x1) + (150 x 1.2) = 205

Project 1 isskewed towards middle and upper classbeneficiaries, whileproject 2
isskewed towardsthe poor. Despite being considerably lessefficient in net present value
(NPV) terms, project 2 appearsmodestly superior intermsof welghted net benefits (Kerr
et a. 1997).

It is sometimes suggested that weights are inappropriate for project appraisal as
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the biggest drawback to weightsisthat consstency isunlikely acrossthearray of public
projectsin complex societieslike India. Weightsaso arevery volatileif set by an open
politi i T ; i ing the
distributiona outcomesof project aternativestogether with devel oping efficient priojects
that benefitTow incomegroups (Kerr et a. 1997). Another suggestion givenisthal amore
effectiveway of realizing thiskind of transfer toywardsthe poor isby using graduated
incometaxesrather than establishing welghtsfor each project in society (Gramlich 1990).

But thesecriticiamsdo not takeinto a:countthqaground redlity indevel oping countries.
First, mademocracy, fina decisonsabout distributional weightshaveto betakeby the
political authority and thereisno reason to believethat itsjudgement in this matter would
be poorer than that of abureaucrat or an expert. Second, itisvery difficult to introduce
an optimum tax subsidy regimeand, besides, any such mechanism alsointroducesitsown
distortions. Quite often, projectslikethe provision of rural road connectionsto tribal
villagescan only becomeviableif distributiona weightsareassigned tothem. Similarly,
appropriateweightshaveto beassgned to other high priority programmesliketheprovison
of drinking water to rural areas, public distribution of foodgrainsto remote areas, etc.

Social Benefit-Cost Analysis

Social benefit-cost analysis (SBCA) is a methodol ogy for evaluating projects
specifically designed for thewelfare of either the entire community or nation or asection
thereof. Theincreasing application of benefit-cost analysis(BCA) in publicinvestment,
especidly ininfrastructure and public utilities, arisesfrom thefact that because of serious
distortionsin market prices, the usua financial benefit-cost approach doesnot reflect the
truesocid vauation of benefitsand codts. (It may be pointed out that asagaingt thefinancia
andysis, theeconomic BCA doestakeinto account socia valuation and, hence, sometimes
socid benefit-cost analysisisaso called theeconomic BCA). More specifically, theneed
for socia benefit-cost analysisin preferenceto market val uation arisesmainly dueto the

9 Another way of looking at weightsisto estimate Okun’s (1975) leaky bucket ratio, 1/(1-c), where
the weights are selected to make the weighted net benefits just equal to the unweighted or most
efficient net benefits.

That is, if

0=NB=wpAYp+AYp, or AYp=-AYp/wp, then

AYp=-(1-C)AYp, or wp*=1/1-C)

The weight, wp* is required to make a redistribution equal to the most efficient project without

weights. This allows project alternatives to be evaluated so that projects that are not justified on
either efficiency or distributional grounds are eliminated.
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following reasons.

(@ Riskanduncertainty

(b) Marketimperfections

(0 Exteandities

(d  Concernfor savingsand investment

(¢ Concernfor redistribution

(f)  Concernfor merit and demerit goods

(@  Concernfor environment and environment impact assessment (EIA)

(& Risk and Uncertainty

Inmost projectinvestments, therearerisksand the outcomes arenot certain. Scholars
sometimes distinguish between risk and uncertainty. In the case of risk, both thepossible
outcomes and the probability of each outcomeisknown and, therefore, the expected
outcomes can aso be calculated. One of the simplemethodsisto adjust the discount rate
for uncertainty and raiseit by asuitablemargin.

Itismoredifficult to handle uncertainty. Thisisbecausein the case of uncertainty
while possible outcomes are known, their probability of occurrence is not known.
Sometimes, gametheory isused to understand uncertainty in competitive markets.

Historically, risk and uncertainty wererelatively neglectedin BCA, and according
to somescholars, thisneglect encouraged large-scal e projects. It issometimesargued that
the preferencegiventolargeirrigation projects(like Aswan Dam) hasled to environmental
damage and abiastowardstherich and neglect of small holders(Kerr et d. 1997). Many
other scholars (e.g., Rao 1994) have argued the other way. But this controversy
notwithstanding, thediscount rate hasto be adjusted for risk and uncertainty, although the
adjustment should not be excessive. Littleand Mirrlees (1990), for example, arguefor
alowing for uncertainty only to theextent that the profitability of the project wasexpected
to be correlated with the general state of theeconomy”. Thereisno singlerateof interest,
and uncertainty and risk reflect themselvesin the differencesin the short- and long-term
ratesof interest.

(b) Market Imperfections

Under theimperfect market conditionsprevailing in most devel oping countries, actua
pricesrarely reflect socia values, hence, some other priceshaveto beused. Distortions
could dso arisebecause of excessvegovernment interventionin factor and product markets.
Somefrequently cited examplesare:
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Minimum wagelawsresulting in higher wages, mainly for industrial workers, than
would prevail inacompetitive market;

Agricultura pricesupport programmes,

Administered price mechanism for agricultural and industrial inputsand outputs,
licensing, and control on movement of commodities;

Public distribution of essential goodsand services,

Overvaued currency and regulation of foreign exchangeoftenresultinginapremium
onunofficia transactions,

Domestic market protection—Import and export quotas, tariffs, canalization of
imports/exports, etc. resulting in awide divergence between domestic and world
prices of factorsand products,

Capital market imperfectionsresulting in large gaps between market rates of interest
and the maximum rate of interest chargeable by financial ingtitutions.

The suggested solutionin most of the above casesisto use shadow pricesin place
of the prevailing market prices.

() Externalities

Someprojects, especidly invesmentsininfrastructurelikeroads, transport, irrigation
and public hedlth, createexternditiesfor whichtheproject itself isnot likely to receiveany
benefitsor income, but the benefits generated by it and accruing to society may bevery
large. A conventiona BCA that undertakes only amonetary va uation of project benefits
ignoresindirect benefitsonthe pleathat theremay not beany boundariestotheseexterndities
and al so because quite often they areintangible and difficult to measure. Thiscould
significantly reducethe assessment of the benefitsof infrastructural projectsfor therural
poor and, thus, render them unviable. Similarly, quite often the negative externditieslike
effluentsdischarged by achemica plant inariver polluting downstream flow of water, or
air pollution by athermal plant leading to increased incidence of diseasewhich are not
taken into account by financial BCA arevery much included in the social benefit-cost
analysis(SBCA).

(d) Concern for Savings and Investment

Two projectshaving thesamenet profit may yie d different consumption and savings
effects. It hasbeen argued that from asocia point of view, in most devel oping countries
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which are capital-scarce, projectsyielding more savings should get priority, asit would
enabl e these countriesto undertake higher investment and hence higher consumption (and
savings) in future compared with projectswhich yield higher current consumption. Such
concernsfor thedistribution of benefits between the present (consumption) and future
(savings) canwell betaken care of by SBCA by giving higher valuesto projectsyielding
higher future benefits by using alower discount rate. Simultaneously, publicincomeis
given morevauethan privateincome or private consumption astheformer isexpected
to beused for furthering socialy profitableinvestmentsto agreater extent than private
income,

(e Concern for Income Distribution

Inthefinancia analysisof projects, it rarely matters how the project benefitsare
distributed among different sectionsof the society. However, fromthe socid point of view,
equity considerationsmay haveto be deliberately built into the project evaluation. This
impliesthat arupee benefit going to the poor ismoreval uable compared to arupee benefit
totherich. Concernfor such interpersona incomedistribution assumes added importance
inrespect of investment in the projectsaimed at poverty eradication currently undertaken
in most devel oping countries. SBCA incorporates such societal concernsby placing a
higher value on benefits shared by poor people and/or poor regions.

(f) Concern for Merit and Demerit Goods

Similar tothe concernfor incomedistribution, SBCA makesan adjustment for merit
goods by attaching apremium to the valuation of merit goodslike education, artsand
culture, beautification of an areaand nutrition. Similarly, goodscommanding lesssocid
vauethanthefinancia vaue, likeintoxicants, pollutant industries, etc. requiredownward
adjustment invauation.

(9 Concern for Environment and
Environment Impact Assessment (EIA)

Sugtainabledevel opment isdeve opment that lasts. Environmenta degradation makes
future generationsworse off through natural resource degradation and, therefore, current
generations should take the responsibility of compensating for these losses. The
environmenta benefitsand costsmay not bemeasurableindl cases; therefore, itisdifficult
to place an economic va uation on their outcomes. But the costs should be madeasexplicit
and transparent as possibleto enable the policy makersto makeinformed judgements.
Thisisparticularly important for mgor projectswhereenvironmentd effectsarelikely to
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belarge.

Three conceptud problemswhich ariseinthe environment impact assessment are;
first, the choice of an appropriatetechnique; second, the definition of theboundary of the
anayss, sncemost impactsincludeexterndities; and third, defining atimehorizon. Asin
other valuations, society’ stime preference, which isbound to be lower than amarket-
based discount, ispreferable.

Some of the methods which are commonly empl oyed to value environmental costs
and benefits are market prices, costs of replacement, surrogate markets and surveys.
Another method used istransference modeling, that is, inferring costsand benefitsfrom
other placesand transferring theseto the given situation. In all cases, thefinancial values
calculated aretrand ated into economic va uesusing the samenumeraire.

In caseslikeland degradation, or air pollution, the market method valuestheloss
inproductivity of land, theimpact on health measured interms of loss of earningsor the
cost of medicines. But these measures are partial sincethey depend solely onincome
losses. Smilarly, theexpenditureincurred on compensating for environmenta degradation
could betakenasaproxy for costsof replacement. Alternatively, environmenta degradation
could be valued through its effect on the market, say, on property values and wages
(surrogate markets). But, if thereareimperfectionsin the market or other constraints, this
method may not give correct results. Surveyscould help in quantifying the environmental
damage.

Thecd culation through benefit trandferenceinvol vesfirg, the selection of gppropriate
literaturefor emulation; second, the adjustment of vauesca culatedintheliteraturetoloca
conditions; and third, setting these valuesin the context of afinancial, rather than an
economic, analysisframework using the same numeraireasused for other projects. Direct
guestions can be asked asto what val uation people place on environmental degradation
or beautification of an areawhere markets do not exist. Such surveyscan be employed
to determinethe amenity value of speciesor land marketsand to determinewillingness
to pay for better accessto clean water and improved sanitation. Governmentscould usefully
interndizethebenefit-cost of environmenta outcomesthrough aproper tax-subsidy regime
(ADB 1997).

Choice of Discount Rate
Indl projects, benefitsand costsaccrueover time. In order to makethem comparable,

itisnecessary tofindtheir present value, that is, thefutureflows haveto be convertedinto
their present equiva ents by applying an appropriate discount rate. Theoretically, future
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annuities or incrementsto benefitsand costs ought to be discounted by the opportunity
cost of capital. The government may proceed by taking adiscount rate equal tothetime
preference of private consumption or it may chooseto haveasocial discount rate of its
own. The privatetime preferencefor consumption isoften used asit reflects consumer
choice between present and future consumption. Further, given perfect markets, thismarket
rate of interest isefficient asit also equal sthe marginal efficiency of capital.

Both these methods have been suggested by experts. For example, according to the
UNIDO method, the discount rateisthe declinein the value of consumption over time,
i.e. theconsumptionrate of interest. According to the Little-Mirrleesmethod, however,
thediscount rateisthefdl inthevaueof investment and, therefore, themargina productivity
of capital should bethe accounting rate of interest.

If disthediscount rate by which futurevalue Vtintheyear t isto be discounted,
thenthepresent valueVois:

Vo= SVt/ (1+d)t

A mgor problemwith the privaterate of discount isthat, in devel oping countries,
because of the prevalence of market imperfections, the market rate of interest does not
indicate the scarcity price of capital correctly. Thereisno single rate of interest and
uncertainty and risk reflect themsalvesin thedifferencesin the short- and long-term rates
of interest. An average of different ratesis sometimes suggested.

But therearemoreimportant criticismsof the privaterate of discount and hencethe
socid rateof interest isoften suggested. Itispointed out, for example, thet privateindividuds
aremyopic and underestimate theimportance of saving, and they do not care about future
generations. Itisargued that for futureincomesto belarger, the saving rate should be set
such that theequilibrium path of theeconomy producesthe maximum|evel of consumption
for all generations. Hence, the socia rate should bebelow theprivaterate of interest with
aview to encouraging investment.

Ontheother hand, it ispointed out that apart from the question of appropriaterate
of discount, for every public sector investment, thereisthe question of opportunity cost
of withdrawal of resourcesfrom private use. The social cost equalsthelossfor current
or future consumption. Besides, resourceswithdrawn also result in reduced resourcesfor
privateinvestment and thismay also involve some costs. These cong derationspoint to the
desirability of assigning dightly higher valuesto the cost of capital and not setting too low
avalueto the discount rate if the choiceisto adopt asocial instead of private rate of
discount (Littleand Mirrlees1974).
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Tosumup, BCA amsat maximizing net benefitsfromaproject. For this, it undertakes
acareful enumeration of benefit flowsover timeand caculatestheir valueeither at market
or preferably at shadow prices. Thesocid benefit-cost analyssa so takesinto consideration
the concernsabout incomedi stribution. Despite problemsin the vauation of socia benefits,
SBCA doestry toassgndigtributiond weightsaswell asweightsfor merit goods. However,
assigning vauesto externalitiesor giving weightsto distributional programmesisavery
complex exerciseand may involveva uejudgementsby political authorities. Preparation
of some clear guidelineswould hel p the policy makersto make amoreinformed choice,
thereby reducing the degree of arbitrariness. But despitetheir recognition, inactua practice,
quite often the social aspectsaresimply ignoredin BCA.

Another serious problemthat arisesisthat of ignoring the* devel opment effects’ and
“impact effects’” of aninfrastructureinvestment. A rural infrastructureinvestment not only
resultsinincreased efficiency in one sector, but also generaly setsinto motion economic
activity inother sectorsof therura economy through direct, indirect and induced linkages.
For evaluating infrastructure projectsthat areaimed at poverty reduction, theseeffectsare
sometimes considered the most important.

Contingent Valuation M ethod

Unlikethe case of traded commoditieswherepricesindicatethebuyers andsdlers
preferences, no such pardld evauation mechanismisavailablefor theevauation of public
“goodsand bads’. Nevertheless, several different practical methodsare available and
used to overcomethis problem. The contingent valuation method (CV M) isone of the
empirical andwidely used methods. Thisisessentially asurvey method inwhichresponses
to val uation questions are contingent upon the existence of aparticular hypothetical market
detailed to the respondents by the investigators. CVM collects potential preference
information from potential beneficiariesor affected househol dsregarding their maximum
willingnessto pay (WTP) for the provision of project goodsor servicesor theminimum
compensation thehousehold requiresif the project isnot implemented. Aniterativebidding
goproachisgeneraly followed tofind out maximumwillingnessto pay or required minimum
compensations. For example, apotential beneficiary from awater supply projectina
locality may be asked to pay Re 1 per gallon of water supply. If herefusesto pay, the
bidisloweredtosay Re0.5 per gallon. If heaccepts, then thebid israised further. The
highest rate acceptable to the respondent ishisWTP or contingent valuation (CV). This
method was employed to get information on the value of health infrastructurein some
villagesin Solan (Himachd Pradesh) inIndia Thecontingent vauequoted for health services
wasquite high.
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There areanumber of problems associated with this method. The well-known
problemisthefreerider problemwhereby the respondents conced their truewillingness
to pay inorder to pay low prices. They generally overstatetheir true WTPto securea
large supply of public goodsif they perceivethat they can still manoeuvre and continue
to pay lesscharges. Biasesintroduced by implied val ues contained in the questionnaire
or shown by theinterviewer givethe respondent cluesasto the answers he should get.
Again, the mis-specification of outcomesby theinterviewers posesadditional problems
and promptstherespondentsto give biased answers (Mitchell and Carson 1989). However,
such biases can be minimized by trained and skilled investigators.

M easuring Benefits of Transport Development

The benefits accruing from transport devel opment have been studied by many
scholars. Thetraditional methodsfor capturing these benefitsareasfollows:

(@&  Thenationa incomebenefitscriterion;
(b) Costsaving approach;

(o  Shipper’ssaving approach;

(d  Rentsorland value approach.

(& National Income Approach

Conceptualy, itisthewell-being of thecitizens of the country both at present and
inthefuturethat should constitute the overall criterion for measuring the benefitsof a
project. Accordingly, it istheincreasein the country’s per capitaincomeattributed to, say,
atransport project and to complementary investmentswhich isthe primary measure of
that investment. The problem with theincomecriterionisthat it ignoresgenuinewelfare
and does not account for free goods|like leisureand air. There may be somelegitimate
socia objectiveslikepoalitical unity, incomeredistribution, saving and investment which are
not captured by the national income method and which require somevaluejudgements.
Itisbecauseof itsinability to takeinto account the non-economic or intangible benefits
that increasein national income (or per capitaincome) cannot provideacriterion for
making acomparison among projects. In spite of theselimitations, it has been suggested
that theanalyst should () make every attempt to quantify the benefitsin money or physica
unitswherethey exit; (b) determinethe cost of aternative meansof achieving thesame
objectives; and (c) describein as specific termsas possible theintangible benefitswhich
are not measurable (Harral 1968).

(b) The Cost Saving Approach
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The cost saving approach triesto measure the savingsthat accrueto producersas
aresult of transport devel opment and reductionin transport costs. Thiswould includethe
savingsaccruing dueto the present traffic aswell asto traffic which would have devel oped
without transport improvement, both near the transport facility and elsewherein the
economy.

(0 Shipper’s Saving Approach

Thismeasurestheincreased profitsaccruing to transporterslocated near thefacility
and al so e sewherewho ship over the given facility, because of the saving in expenditure
on maintenance and wear and tear.

(d) Rentsor Land Value Approach

Therentsrefer to theincreased profitsof transporters. Thedevel opment of transport
isal so expected to increase income accruing asrent to ownersof land and other realty
near thetransport facility (Harral 1968).

Measuring Transport Benefits — Recent Developments

Recently, there has been an attempt to broaden the analysis by capturing all the
benefits of road construction in adevel opment context. Two caseshave been considered.
Inthefirst case(case 1), theroadisbuiltinanareawheretheexisting trafficishigh. In
theother case(casell), theroad isbuilt in anareawhichisunderdevel oped and very little
traffic originatesfromthere.

Case 1. Benefits of Road Construction in an Area
with High Traffic — User Cost Estimates

User cost saving isoneof the popular traditional methods of measuring benefits.
What ismeasured isthe cost reduction of usersasaresult of transport development. This
might includetime saving aso. Itisargued that the user cost method isthe correct method
inagtuation wherethelevd of activity isa ready substantia or expected to be substantia
because of ongoing and planned rural development. Inthiscase, thedemand for traffic
(“without” project traffic) judtifiesthisactivity and the benefitsarelargely road user savings
on normal traffic and the magnitude of benefitsiscomparatively small.1°

Figure 4.2 gives both the benefits of normal profitsaswell asthose accruing on
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account of devel opment. Thissituation isanal ogousto the consumer surplus approach.

Casell. Benefits of Road Construction in an Area with
Very Low Traffic and Economic Activity

A morerdevant Stuationinthe context of rural road devel opment istheonewhere
theroadisto bebuiltinanareahaving inadequatetraffic and low levelsof activity inthe
areaof influence. Insuch asituation, itispreferableto focusdirectly on basic economic
changesrather than to look for possible changesin traffic volume. Theargument isas
follows. Road devel opment |eadsto cost savingson the part of thefarmers, thelargest
producersin backward areas. The enhanced accessto marketsfor inputs and outputs
resultsin cost savingsfor the producersand increasestheir surplus. The benefitsdueto
cost savings are represented by the shaded rectangleinfigure4.3a.

Transport development al so bringsthe benefits of accessto more markets. (Devres
1980). Farmincomeincreasesa so lead to additional activity inthe manufacturing and
services sectorsand trade and commerce are particul arly benefited. Hence, inthiscase,
thedevel opment effectsare crucia and should be captured. Thesizeof the devel opmental
benefitsto agricultureisillustrated infigure 4.3aby thetriangle under thedemand curve.

Figure4.3b showsidentical benefitsin an aternative manner intermsof increased
priceredized by thefarmer and hisincreased welfare. Inthe Agricultura Supply Curve,
Q, isthewithout project output and P, thefarm gate price. Thefarmersget savingsfrom
thereductionintransport costsand thereal farm gate pricerisesto P,. Thisleadsto an
increase in production from Q, to Q,. In this case again, while the shaded rectangle
represents cost savingsto thefarmerson normal output, the shaded triangle capturesthe
gainson newly generated output.

It issignificant to note that benefits cal culated through transport demand and
agricultural supply curveareidentical. Hence, thetwo benefitsmust not be added together,
but may be used to cross-check each other. Thisalso brings out the equivalence of the
two methodsfor measuring benefits of transport devel opment.

Economic Analysis—Producer Surplus
Approachin Transport BCA

10The World Bank roads project discussed by King (1967) uses user cost saving to measure benefits.
The time saved and saving in vehicle operating costs are the other methods used (see Van der Tak
and J. de Weille 1969; Cobb et a. 1984). Mexican road project which calculated the total savings of
time and vehicle maintenance savings gave an economic rate of return (ERR) of 11 to 18 per cent
(King 1967). Unquantified other benefits would raise ERR to 20 per cent.
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A more redlistic case is the one where road development in conjunction with
agricultura growthinabackward areatriggersaspurt in economic activitiesinthearea
Inthiscase, thetransport cost reduction may lead to adownward shiftinthe supply curve
inagriculturefromMC, to MC, (figure4.4) thusincreasing the producer surplus. Atthe
new price P,, output would increase from Q, to Q,. With two effectstogether, output
increasefrom Q, to Q, and the producer surplusor farmlevel benefits are represented
by the shaded areainfigure4.4.

Figure 4.2. Transport demand function for case |

Transport
cost (C,-C)(Q;-Q) = benefits in normal traffic
C
1/2(C,-C,)(Q,-Q,) =benefits on generated
traffic
C; A /: development benefits
C, B
Demand for transport
Q Q Q Transport volume

Transport demand

It may be noted that there could beless surplusif all the benefits of transport cost
reduction are not passed on to agriculture and areretained by transportersor traders.

A few empirical studiesbring out that the benefitsfrom producer surpluscould be
substantial. For example, the benefit-cost ratio for an El Salvador project wasfoundto
be 3:1 because of theincreasein shrimp marketing and cotton production. Sometimes,
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Figure 4.3a. Transport demand for case Il

C = Agricultural transport cost, $/ton
V = Agricultural volume transported, tons

\A V,

user cost saving and producer surplus were combined to obtain a benefit-cost ratio
(Chanmari and Beehakker 1984). It was acknowledged that thismight involve double
counting.

Equivalenceof National Income, Producer Surplus,
Consumer SurplusApproaches

Figure 4.3b. Agricultural supply for case Il

P = Ex-farm price, $/ton

Q = Agricultural volume produced, tons MC

Ql QZ
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Inatransport project, the general methods used for measurement are the national
income approach, the cost saving approach, the shipper saving approach and therents
or land value gpproach. Conceptudly, the cost saving gpproachisthe sameasthe consumer
surplus approach, and the shipper saving approach isthe same asthe producer surplus
approach.

It hasbeen shown by severa scholarsthat thethree gpproaches, namely, the national
income approach, the user cost approach and the producer surplus approach areactually
equivalent (Harral 1968; World Bank Staff working papers Nos. 241 and 362). In a
trangport project, it issometimesmore convenient to empl oy the user cost saving or shipper
saving approachinstead of determining thenationa incomeor va ueadded. Theequivaence
of consumer surplus (user savings) and the producer surplusapproacheshasa ready been
brought out infigure4.3aand figure 4.3b. Thepoint isthat one should avoid duplication
and double counting and be careful in using either one or the other approach. Different
approaches may, however, be used for cross-checking theresults.

Figure 4.4. Production of maize in year N

Maize price, $/ton

MC,
Benefit due to higher MC
farm gate prices L
P,
Benefit due to
combined
effect
Pl P= Maize ex-
farm price, $/
ton
Q= Maize output,
tons/ha
Benefit due to lower input
prices
0 Q Q, Q, Output, tons

I ntegrated Economic Analysis

Itisgenerally recognized that overall rural devel opment, including devel opment of
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agriculture, non-farm manufacturing and servicesin rurd aress, takesplaceasaresult of
theintegrated and simultaneous devel opment of power, irrigation, rura roads, regulated
marketsand scientific research and extension. Inthisstuation, theimpact issynergisticin
nature, where the contribution ismade by each factor in combination with other factors.
Itis, therefore, difficult toisolatetheimpact of asinglefactor. For example, inarurd area,
agricultural growth could perhapsbeamoreimportant contributor to the growth of traffic
than eventhereductioninthe cost of transport and accessibility provided by therura road
anaysisapproach. Integrated economic anaysisisespecially useful for the appraisal of
infrastructure projects providing goodsand servicesthat aredirectly utilized for production
(World Bank 1976).

Project Evaluations—The Current Practice

Ahmed and Hossain (1990) have undertaken aninventory of thetypesof analysis
used in45 gppraisasand evauationsof rura infrastructure projects. Theinventory shows
that theeva uatorshave not followed any uniform methodol ogy for undertaking thenumerous
evauationsof projects. Of the45 projects, 29 weretransport projects, 10 electrification,
3integrated rural development, 1 irrigation and 2 communication projects.

Table4.4, whichliststhe various methods used for project eval uation, brings out
someinteresting facts. Itisclear that the user cost savings (user surplus) or producer
consumer surplusgeneration arethe most commonly used methodsfor project anaysis.
In addition to quantitative methods, qualitative methods are also being used generaly by
the United States Agency for Internationa Devel opment (USAID) and someother donors.

Table 4.4. Types of analysis used in project appraisals and evaluations

Analysis World Bank USAID Other Total
Consumer (user) surplus 8 0 1 9
Producer surplus 1 3 0 4
Producer-consumer surplus 7 3 0 10
Fnancid 3 0 0 3
Quditaive 0 6 2 8
Other 3 3 1 7
Totd 22 15 4 41

Source : Ahmed and Donovan 1992
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Summary and Conclusions

Benefit-cost anaysi sdeal swith measuring the stream of benefits (costs) of apublic
project and appropriately discounting theseto obtaintheir present value. That thereexist
some serious and unresolved problemsin the measurement of benefitsand costsinthe
conventional BCA has been clearly brought out in the above analysis. Most of the
measurement problemsrelateto the evaluation of indirect benefitsand intangibles. The
evauation of the benefitsof infrastructurd investmentsfor the eradication of poverty poses
similar and perhaps more serious problems. Thereare several reasonsfor this. First, the
benefitsare generally indirect and, quite often, they areintangible. Second, theimpact
reflectsthejoint outcome of severd infrastructural investmentsand, assuch, isolating the
individua benefitsbecomesdifficult. Third, thedistribution acrosssocid groupsisnot easy
tomeasureandtheassgning of distributiona weightsraisestheusud problemsof subjectivity,
vauejudgementsand biases. Findly, many infragtructureinvesmentshaveimportant growth
effectsthat expressthemselvesin “economicimpact” and “devel opment impact”. These
arenot captured by BCA. Quiteoften, even SBCA failsto take account of impactswhich
might congtitute the main contribution of infrastructura projectsto devel opment. Another
measurement problem arisesbecause the benefitsarenot only indirect and intangible, they
emergethrough acomplex process and are generated jointly by acombination of rura
infrastructurd projectsover aperiod of time, and areinterdependent on growth of agriculture
and emergence of surpluses, growth of secondary and tertiary employment and benefits
from socia services. Itisvery difficult to find acomprehensive method of measuring
separately the specific contribution made by each infrastructure like transport, rural
electrification, irrigation and rural markets.

All infrastructura projectsliketransport, irrigation, power and credit affect different
incomegroupsdifferently. Intransport devel opment, projectsthat areintended to promote
genera mobility may result in very different outcomesintermsof which groupsreceive
(andretain) the net benefits. Similarly, the benefitsof publicirrigation or rurd ingtitutiona
credit may be monopolized by therich and the powerful. Understanding the distributive
impactsof aproject isimportant if the project’s successismeasured by its contribution
to poverty reduction. Thereisaneed to keep the distributiveimpact of projectsinmind.
Choices should be based on socio-palitical valuejudgementsof what isinacommunity’s
or society’ sbest interest. According to Gannon and Liu (1997), “ Generdly, thiscallsfor
presentation of key information onthesetrade-offsto policy makersinaformthat facilitates
decison-making.”

Scholarshave suggested the use of the producer surplusapproach for determining



72 Evaluation of Infrastructural Interventions for Rural Poverty Alleviation

the benefitsof rural transport projectsin areaswhere, to begin with, thetraffic volumeis
not very large. The benefitsof the shiftinthe supply curve brought about by transport and
enhanced efficiency inagricultural productionissaid to be captured by that methodina
satisfactory manner. But, to be ableto capture the producer’ssurplus, dataare required
for deriving the supply curve beforeand after the project. Further, ashasbeen discussed
earlier, there could sometimesbeaduplication in the enumeration of benefits because of
the equivalence of theincome method, the consumer surplus method and the producer
surplusmethod. Some scholarshave argued that theinput-output multiplier method could
be employed usefully for measuring the economicimpact and the devel opment impact.
But, aswill bediscussedinthenext chapter, in order to truly capturetheseimpacts, three
preconditions haveto be satisfied. Theseare (a) the specificinvestment would not have
happened inthe absence of the pecific project investment being cons dered:; (b) the specific
investment usesresourcesthat otherwise would have remained unemployed; and (c) the
specificinvestment does not displace economic activity that would have otherwisetaken
place. Obvioudy, thesearefairly stringent preconditions.

Keepingin view theabove problems, one has perhapsto | ook beyond conventional
BCA to beabletofind asatisfactory method of measurement with theaim of apprising
the policy maker of various trade-offs among projects. Constructing indicators of
development isone such tool that can provide useful additional informationto thepolicy
makersfor making achoicefromamong aset of infrastructural projectsaimed at poverty
reductioninrural areas. Thesewill be discussed in the next chapter.
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5

| ndicator s of Benefits of
| nfrastructural I nterventions

I ntroduction

The previouschapter highlighted themain limitationsof conventional BCA. It was
brought out that, despiteitsrobustness, it failed to capturedl theindirect and intangible
benefitsand theexternditiesthat emergein the process of interaction among various sectors
consequent toinfrastructureinterventionin rurd areas. Oneof the supplementary methods
that have been suggested by the scholarsisthe devel opment of independent indicatorsthat
try to capturethe multidimensiona impact of rural infrastructureinvestment. To beuseful,
theindicatorsdesigned for capturing the numerousbenefits should be clear, unambiguous,
quantifiable and easily measurable. Further, theindicators should be monotonic, that is,
apoditivechangeintheseshould imply aconsistently positive or negative changeinwhat
isintended to be measured. Some scholarswould also likethese to be monetizabl e, but,
perhaps, that condition could bevery restrictive (I1lam 1982).

A rurd infrastructure project generates severa direct andindirect devel opmental
impacts. For example, arura road project when completed resultsinincreased accessibility,
devel opment of secondary andtertiary activities, and adeclinein theincidence of poverty.
Again, theinitiation of specia programmesfor margind and small farmersin countrieslike
India, Bangladesh, Nepa and the Philippinesyieldsnumerousdirect and indirect benefits
intheform of improved farming practices; better repayment performance; and increased
income, employment, self-reliance and family welfare. Specific indicators have been
suggested for measuring the degree of achievement in each of theseareas (India1981;
Isam 1982).

Theindicatorsof devel opment or of poverty reduction could bedirect or indirect.
For example, increasein accessibility dueto road construction could be measured by the
reduction in cost of transportation. Economic devel opment could bemeasured directly by
increasein per capitaincome. Theindirect indicators of development could beincrease
inlifeexpectancy, increaseintheleve of living and self-reliance.

In many countries, the debate on poverty has generated avast literature on the
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appropriate definition of poverty, development of measures of incidence of poverty and
development of indicators capabl e of capturing theimpact of any programmeon poverty
reduction. Thedirect indicators of theincidence of poverty are based on the minimum
threshold level of living (known asthe poverty line) defined intermsof the ability of a
household to meet minimum per capitacal orierequirement or the equivaent intermsof
minimum per capitaincomeor per capitaexpenditure per day. Among thedirect indicators,
“head count ratio”, defined asthe proportion of popul ation bel ow the poverty lineisthe
most commonly employed indicator of poverty. Theother direct indicatorsarethe“ Sen
index”, “ poverty ggpindex”, “ squared poverty gap”, and“ per capitaincomeor expenditure’,
which capturethe depth and severity of poverty among the poor and their level of living.
On the other hand, the indirect indicators of poverty reduction include increase in
employment, improved production practicesand increased self-reliance. Theimpact of
rura infrastructureinvestment on poverty reduction can betraced through both direct and
indirect indicatorsof poverty by comparing the changestherein beforeand after or with
and without the project situations. Theindicatorsof devel opment or of poverty reduction
could, therefore, provide extremely useful information for supplementing benefit-cost
andyss.

Monitoring and Evaluation of
Anti-poverty Programmes

In most devel oping countrieslarge resources are being devoted to anti-poverty
programmes, and there has emerged in some of these countries an elaborate system for
evauating many of these programmes. Thetwo most important indicatorsfrequently used
aretheextent of financid and phydcd achievement. Financid achievement isoften measured
by looking at the expenditureincurred as apercentage of total allocation madefor the
programme. The physical performance givesmuch better ideaabout the benefitsflowing
from infrastructural investment. For example, in an employment scheme, the total
employment generated isan important indicator giving the extent of benefitsfromthe
scheme. Similarly, the additional employment generated and the number of employees
bel onging to economicaly and socidly backward sectionsof the population (like Scheduled
Castes and Scheduled Tribes (SC/ST) in India) and the number of women employees,
aretheother relevant indicators. Theinfrastructural servicesgenerated in physical terms,
such askWh of electricity generated, irrigation potential, number of rooms constructed
inaschool or bedsin ahospital, also giveameasure of the project’s benefits.

Detailed eval uation procedures have been laid down for the two most important
anti-poverty programmes, namely, theIntegrated Rura Development Programme (IRDP)
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and the Jawahar Rozgar Yojana(JRY) operatinginIndia. TheIRDPisone of the oldest
anti-poverty programmesinitiated in 1980 with the obj ective of providing credit based
productiveassetslikemilch animals, irrigation equipment, carts, handloom, shops, €tc. to
theidentified poor inrural areasin order to enable them to augment their income and,
thereby, riseabovethe poverty line. Inthe case of IRDP, there could be several financia
and physica targets. Themoreimportant among thelatter arethe number of beneficiaries
crossing the poverty linethrough theincremental income generated, therecovery rate of
theloansadvanced by the banks, and the subsidy credit ratio which measuresthe extent
to which these programmes are becoming dependent on credit rather than on subsidy. The
negative benefits could be measured by the percentage of the defaultsin debt repayment.

The second programme, namely, Jawahar Rozgar Yojana(JRY ), isan employment-
generating programmeinitiated in 1989 by combining severa earlier such programmes.
Themain objectiveisto providewage employment to therural poor and unemployed for
creetion of community assatslikeroads, tanks, irrigation bundsand watershed devel opment.
Recently, theMillion WelIsProgrammeandthendiraAwaas Y ojana(Hous ng Programme)
have become the most important components of JRY. Inthefirst round, the number of
wellsdug under the Million Wells Programme and the total houses built for the poorer
sectionsunder thelndiraAwaas Yojanaare useful indicatorsof direct benefits. Inthe case
of infrastructura investments, indirect benefits should a so be cal cul ated from additional
agricultura output obtained from digging out awell and theimputed val ue of rent generated
asaconsequence of building ahouse. Similarly, the benefits of minor irrigation works
created through an employment programmelike the Watershed Devel opment Programme
could also be measured by |ooking at increased agricultural output dueto theavailability
of irrigation. Watershed development al so has an impact on the improvement of the
environment, prevention of soil degradation and afforestation. Suitableindicatorsfor each
of these outcomeswoul d need to bedevised for cd culating theoverdl impact of awatershed
development project.

The experiencein many countries brings out theimportance of abroader approach
for monitoring infrastructure projectsinrura aress. For example, inIndia, the Ministry of
Rural Development has evolved acomprehensive system of monitoring and concurrent
evauation of mgjor rural development programmeslikethe Integrated Rural Devel opment
Programme, Jawahar Rozgar Yojana, Employment Assurance Scheme, Land Reforms
and Rurd Drinking Water Supply Programme. Concurrent eval uation studiesare contracted
out to independent researchersto assesstheimpact of poverty alleviation programmes.
TheMinistry undertakesthefollowing typesof monitoring:
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Progress reports. These consist of monthly indicator sheets and six-monthly
comprehensive progressreports.

Release procedure. Thisconsistsof recel pts of matching grantsfrom the states,
utilization reportsand audit reports before rel ease of the next instalment.

Intensive inspections. These consist of inspections by senior level state and
implementing agency officers.

Review and monitoring. Thisisdoneby committeesand groupsof highlevel officers
at the stateand central levels.

Review meetings. These take place at the headquarters.
Concurrent evaluation reports.

Standing committees and consultative committees of the Parliament.

Some of the procedures mentioned above are used extensively for evaluation and
monitoring of project performance (India1995).

Impact M onitoring and Performancelndicator s

Some scholars have devel oped impact monitoring and performanceindicatorsfor
eva uating theimpact of transport infrastructurewhich offersnumerousbenefitstotherura
poor. These methods can al so be used for measuring the benefits of other infrastructural
investmentsfor poverty reductioninrural areas. Two general approachesarethe cost
surrogate method, and the behavioural approach. The cost surrogate method isquite
smpleandiswidedy used. But to useit, one ought to know theincomedistribution among
the affected persons before the project and d sothelevel of useof road and infrastructure
serviceby each group. Thebenefit desired by eachincomegroupisestimated by multiplying
theaveragelevel of useby the particular income group and the unit cost of providing the
service. Thisbenefit isthen compared with pre-project incomelevel asanindicator of
wefareimprovement among thevariousincomegroups (Meerman 1979; Sdlowsky 1979).

Thebehavioura approachesresulting from the project could be measured withina
genera equilibrium framework. However, for this, the data requirements are very
demanding. Thisisparticularly trueinthe case of transport which hasvery widelinkages
intheflow of benefitsto variousclasses, including the poor. Because of their huge data
demands, both theimpact monitoring and performanceindicator methodsare not very
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cost-effective.

Anadternative suggestionisto useasmall set of performancemonitoring indicators
which cangiveinformation at low cost. Threecategoriesof indicatorsare suggested: (a)
input i ndicatorsthat measure the means by which the project isimplemented; (b) process
indicatorsthat measure the extent to which the project isdelivering what it isintended to
deliver; and (c) impact indicatorsthat measurethe project’ simpact upontheliving standards
of the project beneficiaries. For most transport projects, theindicatorsthat measurethe
poverty impact fall into thethird category.

Thesdlection of aset of indicatorswill differ from one project to the other depending
ontheir objectives. Ingenerd, itisawaysbetter to haveafew key indicatorsfor evauating
the performance of a project. For arural road transport project that aimsto improve
access bility to basic socid services, akey indicator would betheaveragetravel timeand
cost of travel to facilities, such asmarkets, schools, health carefacilities, and primary
transport networks(rail station, long-distance bus station) for different tripsby different
modes. Another measure would be the reduction in the number of days per year when
travel isnot possible, say, dueto floods or bad weather. For atransport project designed
for poverty reductioninrurd areas, thefollowing indicators have been suggested (Gannon
and Liu 1997):

Average household income
Total household expenditure
Household transport expenditure

Journey to work Frequently used mode(s); motorized and non-
motorized

Number of round trips per day
Out-of -pocket cost
Average travel time per round trip

Other trips Frequently used mode(s)
Number of round trips per day
Out-of-pocket cost
Average travel time per round trip
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Percentage of population
affected by project

Project impacts Increased service availability
Reduced impassable days (p.a.)
Increased speeds
Shorter distance
Lower out-of-pocket cost
Higher leve of comfort
Worsened environmentd quality

I ndependent Indicators Approach

An infrastructura investment in rurd areas generdly results in promoting growth
through increasing factor productivity and in providing basic services like education and
hedlth to the rural population. Its impact on poverty reduction depends on the extent
to which it is able to provide productive employment and higher income to poor
households and raise their living standards. While investment in physica infrastructure
like irrigation directly augments earnings of the poor farmers and landless |abourers by
increasing land productivity, investment in socia infrastructure, like rural schooling,
indirectly helps the poor in augmenting their earning capakiilities and hence enabling them
to rise above the poverty threshold in the long run. Therefore, the poverty amdiorating
impact of rurd infragtructure can be examined by measuring the changes brought about
by it through various household specific socio-economic indicators particularly designed
for the poor households. The main indicators for cgpturing poverty reduction and income
augmentation impact of infrastructure investment areindicated bel ow.

Direct Indicators Comments

Reduction in Poverty

Head count index Captures the changes in incidence of poverty defined as
(H index) proportion of poor households who crossed the minimum level
of living, i.e. the poverty line, defined dternatively as minimum
caorie requirement per cagpita per day or its equivaent amount
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of income or expenditure per capita per day, necessary to
meet minimum energy requirements.

Poverty gap index Captures the depth of poverty, i.e. the
(P.G. index) average shortfdl of income or expenditure of the poor to cross

the poverty line.
PG.=Sum (per capitaincome-poverty line)x100/poverty line)

Squared poverty gap Captures the severity of poverty among
index (SPG index) the poor. It is square of the index individual poverty gaps.

Sen's index In addition to capturing the incidence of poverty (H index)
and depth of poverty (poverty gep i.e. PG.), Sen'sindex tries
to capture the distribution of income (Gini Coefficient, G)
amongst the poor.

Sen'sindex = H[P.G. + (1-P.G.) x G]

Per capita income Accounts for estimated increase in income or level of
consumption or expenditure.

Theaboveindicatorsare particularly relevant for thoseinfrastructural investments
that directly affect the earnings, incomesand consumption levelsof householdslivingin
their areaof influence. Theseindicatorscould hel pintheeva uation of the poverty reduction
impact of projectslikeirrigation works, watershed devel opment, rural transport, rural
credit, eectricity and investment in agricultura research and devel opment. However, in
order to do so, there is a need to undertake a comprehensive survey of earnings and
consumption patternsof householdsinthe project areabefore and after or with and without
project investment. However, should either of thetwo yearsbe an abnormal agricultural
year, an evaluation of project investment based on the datafor two pointsof timewould
giveamideadingimpression of thepoverty reductionimpact of project investment. This
problem occursmainly inincome approach based indicators. In such cases, income based
indices ought to be supplemented by consumption based indices of poverty.

Indirect Indicators

Thedirect measuresof poverty discussed above have been criticized for introducing
amechanistic approach to poverty alleviation. It hasa so been argued that theincome,
consumption, and nutrition approach failsto capture the changesin the access of the poor
to serviceslikeeducation, health, safe drinking water and sanitation or other qualitative
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changes, such asperceived well-being and self-reliance of therural poor, introduced by
the project investment. An alternative measure of poverty isthelack of ability toattaina
minimum standard of living (World Bank 1990). Thisbroader approach supplements
income- or consumption-based poverty measureswith other indirect indicators of well-
being such aslife expectancy, mortality rates (both infant and under 5) and other health
related indicators, and school enrolment rates (World Bank 1990; and Dreze and Sen
1996).

Inapaper presented at an ESCA P Workshop, |dam presented agroup of indicators
that could be used to measure the benefitsof therurd scheme, Smdl Farmers Devel opment
Agency (SFDA), in Bangladesh. Theseindicatorsrelated to income, employment, self-
reliance, family wefare, peopl€ sparticipation, repayment performance, self improvement,
improved production practices, command over fixed production assets, impact on other
agenciesand involvement of women.

Theimportance of the broader gpproach hasbeen demonstrated by severd studies.
For example, aresurvey of two villages of the state of Rgasthan in Indiabrought out that
eventhough rea per capitaincomeintheterminal year declined, therewere significant
improvementsin other indicators of economic well-being, such asexpanding economic
opportunities, increased consumption of goodswith highincomedadticity, investmentin
lumpy consumer durables and reduced reliance on patrons (Jodha 1986).

The supplementary indirect indicators, other than those based on income or
consumption, that can beincluded inthebroader approach to eva uatethe poverty reduction
impact of project investment, are:

Employment. Direct employment benefitsare (a) additiona employment generated
by the project; and (b) its positive effect (if any) on rural wagerates.

Direct employment benefit indicators are employed for concurrent eval uation of
employment generation programmes (such as Jawahar Rozgar Yojana) for therura poor
inlndia(Indial1994).

Indirect or secondary employment benefitsof infrastructural investment that flow in
thelong runinclude (a) occupationd diversification from primary towards secondary and
tertiary sector jobs, (b) increasein thewagesof rura workersdueto labour migration to
urban and sometimes prosperousrural areas, (€) increased femaewaork participation, (d)
decreased mae-femaewagedifferentias, etc.
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Theseindirect benefitsare specidly relevant for infrastructurd investment likerural
transport, rural schoolsand trainingingtitutions.

Improvement in agricultural production practices. Indicatorsof improvement
inagricultura production practicesinclude (8) increased proportion of cultivated areaunder
high-yielding seeds, (b) increased per hectare chemical fertilizers, pesticides, weedicides,
etc., (¢) increased areaunder irrigation, (d) increased use of machinery, (€) increased
areaunder high valuecommercial crops, and (f) growthin total factor productivity.

Improvement in non-agricultural production practices. Increased use of
machinesand other el ementsof new technology by villageartisansand rura industries.

Theindicatorsfor agricultura and non-agricultural production practicesare useful
for evaluating project investment undertaken to improve the well-being of the rural
producers, such asvillageartisansand smdl and margind farmerswho congtituteasignificant
proportion of the rura poor in developing countries. For example, Small Farmers
Development Agency (SFDA) and Marginal Farmersand LandlessLabour Development
Agency (MFALA), whichwereset upinIndiatoimprove conditionsof thesetarget groups,
yielded positiveresultsinimproving the productivity of assetsbelonging to therura poor.

Sf-Reliance. The main indicators of self-reliance are (a) acquisition of fixed
production assetslikeland, milch animals, poultry birds, agricultural machinery, and
implementsliketubewells, tractorsand other implements by agricultural householdsand
productive assets by village artisans, (b) release of mortgaged land or other assets, (c)
increased proportion of household expenditureasa so of productiveinvestment met from
own resources, (d) decreasein interlocking of factor and product markets, e.g. adecrease
in the degree of bondedness of labour and advance sale of crops, (€) increased access
toingtitutional credit, and () timely repayment performance of advancesor loans.

Theseindicatorscan beutilized to eva uatethe benefitsfrominfragtructura invesment.
Infact, self-rdianceof thepoor isavery robust indicator of thelong-term poverty reduction
impact of any infrastructurein general and of rura creditin particular.

Improved housing. Shelter being one of the three basi ¢ needs of humans (the other
two being employment for food security and minimum clothing), improvement in housing
conditionsisasure sign of theimproved well-being of the poor. The mainindicators of
improved housing are(a) increased ownership of dwellings, (b) improvement inthestructure
of thedweling house, e.g. frommud-wallsto bricked or semi-bricked or wooden structures
with proper ventilation and natural light arrangements, (c) use of electricity for lighting
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purposes, and (d) additional per capitacovered area.

Theimproved housing conditions capture the benefitsfrom almost all projectsbut
assumeadded significancein housing related infrastructurd investment. IndiraAwaas Yojana
(provisionof housing to poor househol ds bel onging to the schedul ed castesand schedul ed
tribes) isone of theimportant investmentsunder the anti-poverty employment generation
programmein India.

Drinking water and sanitation. Themainindicatorsare (@) increased access of
the poor to sources of safe drinking water, (b) improvement of rural sanitary conditions
for the poor (measured through improved water drainage, sanitary latrines, etc.), and
(c) increased availability of public curative measures such as anti-malariadrive and
immunizetion.

Health and family planning. Themainindicatorsthat can be usefully employed to
captureincreased well-being of the poor in thisregard are (a) increased accessibility to
health and family welfare services (resulting in time saving and, hence, reduced delivery
cost of thelineagency services), (b) declinein bothinfant and under-fivemortality rates,
(c) declinein morbidity rate among the poor (measured asnumber of days saved dueto
reduced sicknessaswell as savings on account of lesser expenditureon curative medical
treatment), (d) increased longevity (or life expectancy), and () declinein birth ratesdue
to adoption of family planning practices by thefertile age group couples.

Theseindicatorsarespeciadly rdlevant for infrastructural investment in public health
and family planning projects. However, someof theseindicatorslikereductionin morbidity
and mortality ratesare also related to increased availability of safedrinking water and
improvement in sanitary conditions.

Nutrition. Apart fromthedirectindicatorsof overal nutrition deficiency (proportion
of population below minimum level of nutritional requirements), theindirect indicators of
nutritiona deficiency, specialy among the children and pregnant mothers, ared so closaly
related with the prevalence of poverty. Some of theseindicatorsare (@) declineinthe
proportion of underweight children (measured dternatively asweight-for-height, weight-
for-age), (b) declineinthe proportion of population suffering from anaemia(specially
pregnant mothers), and (c) declinein the proportion of low weight by birth babies (an
indicator of materna malnutrition).

Thesepoverty related indicatorsof manutrition arespecialy relevant for evaluating
theprojectsaimed a improving thenutrition leve of thepoor, in generd, and of thechildren
and pregnant mothers, in particular.
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Human capital indicators. Themain human capital indicatorsrelated to increased
well-being of the poor are (a) increased net enrolment ratesamong the primary and the
secondary school age group children of poor households, (b) declinein the school drop-
out rates, (¢) increaseintheliteracy rate specially of the secondary and abovelevel of
education, and (d) increasein the proportion of technically trained personnel.

Theaboveindicatorsare specialy important for evaluating project investment in
education and training infrastructure. It may, however, be noted that besidesinvestment
ineducation, etc, theseindicators al so reflect the secondary impact of dmost al income
augmenting infrastructural investmentslikeirrigation, rural credit, and rura transport. In
fact, thehuman capita index isone of thethreeindicatorsused to calculatethe composite
index of well-being, likethe* human development index” (UNDP 1995) and“ publicquality
of lifeindex” (Morris1979).

People's participation or empowerment. () Increased representation and
participation of the poor (especially women) in the decision-making processinrural
democraticingtitutions, (b) increased rightsof accessibility to the poor (especidly women)
to village common property resourceslike collection of firewood, grassesfor the cattle
and cattlegrazing rightson common grazing lands, (c) increased invol vement of the poor
inproject planning, implementation and management, ingenerd, andin poverty eradication
projects, in particular.

Theseindicatorsare specialy relevant for eval uating the poverty reductionimpact
of projectsrelated to the devel opment of common property resourceslikeintegrated
watershed devel opment projectsin India

Environment. (a) Increased area under forest and other common lands, and (b)
declined degradation of soil, forests, water and biological resources.

Thisisnot anexhaudtivelist of indicatorsthat try to capturethe poverty ameliorating
impact of project investment. Thelist isamenableto modification with the addition of
somearea-specific or project-specificindicators. Smilarly, dl theseindicatorsmay not be
rdevant for dl therurd infrastructura projects. The choiceof indicatorsfor evduatingthe
poverty reductionimpact dependsontheavailability of dataandtheir rdevanceinaparticular
gtuation.

CombiningIndicators

Theindividua indicatorssuch asanincreasein per capitaincome and employment
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provideauseful measureof impact of project investment for reducing poverty fromdifferent
angles. However, to providean overal index of poverty reduction, thesearerequired to
be combined into asimple compositeindex capturing the overall effectivenessof project
investment on numerousvariables. But formulation of such acompositeindex isnot so
easy. Combining of variousindependent indicatorsinvol vestwo problems. Thefirgt problem
isrelated to the scal e of measurement asdifferent indicators are measured in different
units/scales. The second problemisrelated to theassgning of weightsto different indicators
informulaing acompogteindex. The problem of scaleeffect can beremoved by converson
of the chosen variable to adiscrete scale or by standardization or by converting it to
normal scalewith zero mean and unit variance or normalizing it with respect to mean.
Oncethebiasin measurement isremoved, thecrucia problemisof assigning weightsto
eachindicator inthecompositionto reflect itsrelativeimportance. Onesimplesolutionto
theweightage problemisto assign equal weightsto all indicatorsashasbeen donein
computing the Human Devel opment Index (UNDP 1995) and Public Quality Lifelndex
(Morris1979).

However, an equal weightage scheme could lead to misleading conclusionsand
ambiguous policy decisions. For example, giving equal weightsto primary education,
reductionin child mortality and provision of safedrinking water involvesstrong value
judgement which may bedifficult to defend in agiven socio-economic context. Itismore
gopropriateto derivewe ghtson thebasisof degree of association (corrdation) of indicators
with the phenomenon under consideration. The* principal component analysis’ isone of
the gpproachesthat can beusefully gpplied in determining theweights. Thismethod enables
ananayst to determineavector (known asthefirst principal component) that islinearly
dependent on constituent variablesand has maximum squared correlation with variables.
It can be shown that this vector explains the maximum possible variance among the
condituentindicators. Thecompositeindex can, therefore, beobtained by linearly combining
the standardized (freefrom scale bias) variable valueswith weights given by theeigen
vector associated with the largest elgen val ue of the correlation matrix (Kundu 1978).

Themain advantage of acompositeindex isthat it providesan easy decisionrule
for thepolicy makers. However, being aggregated, it failsto giveinformation onitsvarious
componentswhich may be quiterevealing and important.

Summary and Conclusions

Aninfrastructureinvestment aimed at poverty reductioninrural areasgenerates
numerous et benefitswhich arelikdy to accruetoal sectionsof therural society, including
the poor. Benefit-cost analysisisauseful techniquethat attemptsto measure systematicaly
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not only all thetangible benefits but also the externalities and theintangibl e effectsthat
emergeout of the project. Theoreticaly, BCA isaso expected to account for ditributional
considerationsaswell as concernsfor measuring merit and demerit goods. However,
despiteitsrobustness, in practice, BCA generdly doesnot fully captureal theexternalities
and intangible benefits, particularly the devel opment impactsthat emerge asaresult of
rurd infragtructureinvestment.

One of the supplementary methods suggested by the scholarsisthe devel opment
of independent indicatorsthet try to capturethemultidimensiond impact of rurd infragtructure
investment. To be useful, theindicators designed for capturing the numerous benefits of
suchinvestment should be clear, unambiguous, quantifiable and easily measurable.

Some of thefrequently used indicatorsarethe onesthat try to measuretheimpact
of arurd infrastructure project on the devel opment of theregion and on raising theincomes
and welfare of the population, including the poor living initsareaof influence. Thedirect
measuresof poverty, likethe poverty ratio and Sen’sindex, can provideinformation on
the extent to which theincidence of poverty has been reduced asaresult of the project
investment. A preconditionisthat information must be availablefor both the*with” and
“without” situations. A broader approach to eval uation of the poverty reduction impact
of rura infrastructureincludesindicatorsrelated to employment and unemployment,
improvement in production practices, self-reliance, housi ng, drinking water and sanitation,
health and family planning, nutrition, human capital formation, peopl€'sparticipation or
empowerment, and the environment. Choi cefrom among theseindi catorsdependsupon
thetypeof projectinvestment, theavailability of dataand the ultimateaim of theinvestment.
Theseindicators can be employed asindependent evaluatorsaswell asasupplement to
direct indicatorsof poverty reduction or of risein per capitaincome.

There are some limitations associated with indicators. First, alarge number of
indicatorscould bedesgned for capturing theeffectsof, say, arurd infrastructureinvestment,
and sometimes these tend to become quite general and descriptive. Second, in many
ingtances, theindicatorsfor, say, devel opment may not moveinthesamedirection. Keeping
inview theselimitations, variousindependent indicators are sometimes combined into a
compositeindicator. Designing such compositeindicatorsisacomplicated task. Themain
problem liesin assigning weightsto different indicatorsin the composite scheme. Theway
out iseither to assign equa weightsthat can sometimes|ead to seriouspolicy implications
or toassgn politically determined wel ghtsthat again suffer from subjectivity bias. Anidedl
situation would beto derive such indicators asare freefrom subjectivity bias. However,
itisnot possibleto do so although indicators can be designed in such away that these
arenot incons stent with the basi ¢ assumptions. The principa component analysisisone
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of theuseful statistical techniquesthat are extensively employed to derive weightsfor
different independent indicators.

Despiteitsobviousattraction, asingle combined and aggregated index of benefits
has certain seriouslimitations. A policy maker aways prefersdetailed briefing regarding
the benefitsthat arelikely to accrue to aparticular constituency (preferably hisown
congtituency) of any infrastructura investment likerura roads, irrigation projects, building
of aschool or hospital. Hewould liketo know, for example, theincreasein connectivity
and saving intime, the physical capacity of admitting studentsinaschool, the number of
bedsinaprimary health facility and so on. Heisnot impressed by rather sophisticated
indiceslike®human development index” or other smilar compositeindices. Hence, itis
preferablethat, despite duplication and repetitiveness, detailed indicators of the benefits
and impactsof rural infrastructure investment on development and on poverty reduction
should be prepared and furnished to the policy makers.

To sum up, themain rationale of theindicator approach arisesfrom the assumption
that it recognizestheimportance of externdlitieslikethe development impactsof aproject
on the poor and triesto describe these in a systematic manner. It has, however, to be
appreciated that indicatorsare not asubgtitutefor BCA; theseonly provide supplementary
informationto BCA. Thischapter examined theimportance of theindicators approach for
measuring benefits (costs) of aninfrastructure project; thefollowing chapter isdevoted to
abrief discusson of thetechniquesfor evaluation of infrastructural interventions.
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6

Techniquesfor Evaluation of
Infrastructural Interventions

I ntroduction

Thereare several standard techniquesfor measuring the benefitsand costs of a
project. Thesearebriefly discussed below. First wetakethe conventional techniques of
benefit-cost analysis (BCA) asdeveloped by Littleand Mirrleesand by UNIDO. This
isfollowed by several other methods recently suggested by scholars.

Benefit-Cost Analysis— An Attempt at
Capturing Social Benefitsand Costs

The benefitsfrom aproject investment flow over aperiod of time. Smilarly, while
alargeproportion of fixed costsmay beincurred over aperiod of afew years, many other
costsof aninvestment for aproject in operation ared soincurred over time. Once projected
annuitiesof cost and benefit flowsfrom project investment are estimated, these haveto
be discounted appropriately with aview to determining their present value. Thisisbecause
dueto timediscount by consumers, futureincome streamsdo not havethe samevalueas
the current ones. Finding present value of annual streamsis, therefore, an essential step
for privateor public authoritiesfor enabling themto evd uatewhether any project investment
isworthwhile or for ranking the aternativeinvestment projectsfor making investment
choices.

Among thevariousappraisa criteria, thethree most commonly used methodsfor
comparative evaluation of projectsare, calculating (a) net benefitsthrough discounted
cash flow (DCF), (b) internal rate of return (IRR), and (c) benefit-cost ratio. These
alternativesarebriefly discussed below.

Discounted Cash Flow (DCF) and Net Present Value

Thediscounted cash flow method triesto find the present value (PV) of thefuture
stream of income and codts. Thefirgt stepisto determine quantitatively, theannual stream
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of benefitsintermsof goodsor serviceslikely to flow to thereci pientsfrom aproject over
itsentirelife period. The second step isto discount the future cash flows back to the
present. Therationalefor discounting future earningsto the present occurs because of the
timevaueof money, i.e. present consumption isva ued morethan future consumption and
similarly for the capital investment. Thisdiscounting isindependent of inflation. If itis
possibleto forecast therate of inflation accurately, this should be added to the discount
rate. However, it isnot possible to predict the annual streams of income after taking
inflation into account and, therefore, all future predictionsare donein terms of current
prices.

Asdiscussed earlier, inthe devel oping countries, the prevailing market rate of interest
may not truly reflect the opportunity cost of capital; hence, the use of the shadow price
of capital should be more appropriate. Thisissuewill, however, be discussed | ater.

Giventhat thediscount rateisr, the net present valueis:

(Rn—-Cn)

NPV = Z (1+ r)”

Where (Rn) isthe expected revenuein year n; (Cn) isthe expected financial cost
incurred by the project in year n; nisthe expected life of the project; and r isthe cost
of capital or rate of discount.

In caseswhere profit maximization isthemain objective of investment, projectswith
positive NPV are accepted. NPV is also expressed as B — C where B and C are the
present value of benefitsand costs, respectively.

Though conceptually sound, thismethod of measurement suffersfrom two main
limitations. First, NPV of aninvestment streamisvery sensitiveto the choiceof discount
rate. Assuch, theranking of different investment streams undergoesachange with any
smdl changein discount rates. Hence, the need for choosing an appropriate discount rate
isquiteessential for acorrect estimation of NPV. Second, NPV being an absolute measure
doesnot indicate anything regarding therate of return or efficiency of investment. Onthe
other hand, with agiven amount of availableresourcesto beallocated to public projects,
NPV can congtitute auseful criterion for choosing acombination that makesthe best
possibleallocation of these resources (Musgrave and Musgrave 1989).

Internal Rate of Return
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Theinterna rate of return (IRR) isthat rate of discount which equatesthe present
value of the annual stream of benefitsto the supply price of the project (or the present
value of annual stream of costs). Itis, therefore, the built-inyield or profitability of a
project and ismeasured through discounted cash flow method.

Let B, B,, B,... Bnbethenet cash flow stream over aperiod nwhere B, B,...Bn
>=0. ThenIRRI.e. risthat discount rate which satisfiesthefollowing equation:

B, + B, +..+ B

1+1) (1+0)? @1+

IRR providesussful informationto entrepreneursinjudging their yieldsoninvestmen.
Therefore, investors can take decisonsby comparing |RR with any target returnthey may
have set in advanceto accept or reject projects. Furthermore, it also helpsinvestorsin
choosing from among many different investment projects by comparing their IRRS.

n j—
B, +

Therearesomeproblemswith IRR. Firg, IRR canbeanirrelevant criterionin some
caseswhereeither the net returnsfluctuate or theseturn out to be negativein any oneyear.
Second, in many cases, onecould obtain multiplevaluesof IRR. Moreover, IRRisonly
arate and doesnot give any indication of total net benefits of aninvestment in absolute
termswhich may be morerelevant for the entrepreneurs. Third, ranking by IRR could
differ from theranking obtained through market priceand thiscould give confusing sgnas
totheinvestor. Itisprimarily for thesereasonsthat | RR approach isnot commonly used.

Benefit-Cost Ratio

Another criterionfor salection of projectsisbenefit-cost ratio (B/C), which measures
theratio of present value of benefitsto that of the present value of costs. A choiceismade
provided :

B/IC>=1

SinceB/Cisaratio, it doesnot givean ideaof absolute net benefitsthat areexpected
toaccruefromaproject. Hence, for choosing acombination of projects, sometimesabsolute
net benefits, that is, B — C criterionispreferred to B/C.

Methodsof Project Appraisal

UNIDO Method

TheUNIDO guiddinesprovideacomprehensiveframework for appraisa of projects

11 A n degree equation could yield n sol utions, somewith complex roots.
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and examinetheir degrability and merit by using different yardsticksin astep-wise manner.
Thedesirability isexamined from various angles, such astheimpact on (a) financial
profitability of utilization of domestic resources, (b) savingsand consumption pattern, (c)
incomedistribution, and (d) production of merit and demerit goods.

These different aspectsare examined in five stages, each stageleading towardsa
social benefit-cost of the project. Stage one measuresfinancia profitability from detailed
integrated standard analytical tablesenumerating various costsand benefits at the market
priceand examines profit viability frominvestors' point of view. Stagetwo adjuststhe
financia costsand benefitsto variousdistortionsintroduced by market imperfectionsby
valuing costsand benefitsor net benefitsintermsof economic efficiency or shadow prices.
For shadow prices, it categorizesproject inputsand outputsinto “traded”, “ tradable’ and
“non-traded” . For traded and tradable, the guidelines use the border prices(f.o.b/c.i.f)
astherelevant shadow prices, whereas non-traded inputs and outputs are broken down
into their components and each tradabl e subcomponent isvalued at border prices, and
so on. The residua non-traded components of commaodities are valued at domestic
willingnessto pay criterion and thelabour isvalued at shadow wagerate. Stagethreeis
designed to examinetheimpact of projectson savingsand consumptionwhich areof vital
condderationinthechoiceof dternativeinvesmentsinlabour-intendveand capitd -intensve
projects. If saving isassigned great importance, as should bethe casein capital-scarce
countries, thisstage recommendstheratefor adjustment for savingsby whichthesocial
vaueof arupee/dollar investment exceedsitsconsumption vaue. Stagefour isimportant
for those countriesthat regard income redistribution in favour of weaker sectionsand
backward regions as desirable objectives. The guidelines suggest weighting net benefits
to variousincomegroupsor regionsthet reflect thejudgement of politiciansor theplanners.
Findly, ingagefive, the UNIDO analys ssuggestsamethodol ogy for necessary adjustment
of thedeviationsin economic and social vauesand difference between theefficiency and
social value of project output, say, between good and bad or merit and demerit goods.

It hasbeen claimed that the analysis of merit and demerit goodsisnot designed for
“puristsin economicswho think that economicsshould bedevoid of political or subjective
judgements’ (UNIDO 1978).

Little - Mirrlees Method

The semina work of Littleand Mirrleeson benefit-cost analysis systematically
deveopsatheoretical basisfor theanaysisand itsunderlying assumptionsand laysdown
step-wise procedure for undertaking benefit-cost studies of public projects. The
mathematical formulationisidentical to the UNIDO method except for differencesin
assigning va ueto discount ratesand accounting for imperfectionsand other market failures
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and social considerations.

LikeUNIDO guiddines, theL ittle-Mirrleesmethod a so suggestsva uation of project
investment at opportunity cost (shadow prices) of resourcesto correct distortionsdueto
market imperfections. Both methods make use of border pricesto correct distortions but
withamgor difference. WhileLLittleand Mirrleesexpressthenumerairein termsof border
pricesinforeign currencies, the guidelinesrecommend that foreign exchange valuesbe
calculated interms of domestic currency. Littleand Mirrlees have also suggested an
elaborate methodology for cal culating shadow pricesof non-tradables. Use of detailed
input-output tablesis suggested with aview to tracing down the chain of all non-traded
and traded inputsthat go into their production. However, inthe case of non-availability
of detailed input/output tables, aconversion factor based on theratio of domestic costs
of representativeitemsto world pricesof theseitems could be used for approximation of
shadow pricesof non-traded resources. Littleand Mirrleesbelievethat inal lessdevel oped
countries, one of the major criteriafor the choice of aproject should beitsability to
generate savingsand, hence, the Little-Mirrlees method suggeststhe use of “accounting
rateof interests’ to cal culate present worth of futureannuitiesof savingsand consumption.
Guiddlines, onthe other hand, do not make any adjustment for consumption and saving
impact of project investment. Unlikethefive stagesof UNIDO, theLittleand Mirrlees
procedureisrelatively more practical, although, unlike guidelines, it does not provide
aufficient insightsby examining project investment from different angles.

Domestic Resource Cost (DRC)
or Bruno's Method

Thismethod of project gppraisa proposed by Michadl Brunoisbased on determining
thedomestic cost of resources used in the production of foreign exchangein the benefit-
cost analysisof the project. By using input/output method, annual costsaredivided into
two parts, vaueof dl inputs (including capitd) into foreign exchange equivaent and |abour
cost. A rateof interest on capital isassumed to estimatedirect capita cost (capital input
inproject) and indirect capital cost (dueto additional investment in other sectorsto meet
input demand of the project). Output isvalued in terms of foreign exchange.

L abour cost of foreign exchangeis (O —K* r)/W where O isthe value of output
inforeignexchange; K isdirect and indirect useof capital inforeign exchange(itincludes
both working andinvested capital); risassumed rate of interest on capital; and W isdirect
andindirect wagenbill.
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According to thismethod, project ranking, selection or rgjection should bedoneon
the basi sof acomparison of [abour cost of forelgn exchange among various projectswith
their shadow exchange rates as cal culated by the above method.

Project appraisa by Bruno’smethod has severa advantages. First, it isashort-cut
method becauseit considerssingleyear full capacity operation of the project. Second, it
isconcerned with projectsproducing fully or near fully traded outputs. Third, itignores
any disequilibriumin labour and capital (savings) markets. Finally, itisconcerned mainly
with correcting distortions arising from tariff, import restrictionsand exchangerates.

Effective Rate of Protection (ERP)

Like Bruno'smethod, thismethod of project appraisal isalso ashort-cut method
and dealswith trade distortions, that is, it measures the extent to which any projectis
protected against internationa competition. The percent rate of effectiverate of protection
(ERP) by thismethodis:

ERP = [value added at domestic prices/value added at world prices-1] X 100

Here, value added i sthe difference between the selling priceininternational market
and input costsincluding payment to labour and capital by the projects. To estimatevalue
added at world prices, inputsare divided into tradable and non-tradabl e inputs. While
tradablesare valued at world (c.i.f.) prices, the non-tradables are valued at domestic
pricesonly. Thesalling pricesareworld pricesand areat c.i.f for importsand f.o.b for
exports. A highvalue of ERPindicates high protection whereasanegativeand low value
of ERPimpliesthat the project does not enjoy any protection.

Thismethod, like Bruno’smethod, attemptsto reveal distortionsinthe domestic
factor market. Howevey, itignoresdistortions prevailing in theinternational market due
to bothimperfectionsand high degree of ingtability. Furthermore, themethod only measures
thetrade distortionswhileit ignoresthe efficiency of resource utilization by the project.

Aggregate Approach — Measuring Infrastructural
I mpact on Poverty Reduction

This approach is based on calculating the share that accrues to the poor in total
net economic benefits of the project as a whole. The analysis begins by calculating
both financid as well as economic benefits and costs that accrue to dl the beneficiary
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groups. The main groups in the case of rura infrastructural investments are : farmers,
other saf-employed (in non-agriculture activities), labour, consumers, project managers,
government and private suppliers of project inputs and credit. Then the group wise
difference between net economic benefits and financid benefits is added to each group’s
net financial benefits to obtain distribution of net economic benefits by groups. The
sum of the net benefits of dl individua groups condtitutes the total net benefits generated
by the project. From the share of each individual group, net benefits that accrue to
the poor are assumed to be in their proportion in the group. The project’s effectiveness,
i.e. the poverty impact ratio of project investment is estimated as the share of the poor
in the total net economic benefits of the project. The poverty impact ratio is quite
useful in forecasting project effectiveness, especialy at the selection stage and for
projects supplying quantifiable outputs. However, it does not provide much information
regarding mechanism and qualitative nature of the impact, i.e. in terms of changesin
socio-economic aspects of poor population, especially on projects like health and
educational investment (ADB 1997).

Table 6.1 brings out detailed methodology of measuring the poverty reduction
impact of awater supply project in rura areas. Thefirst step isto work out the expected
financia returns at market prices. The second step is to work out economic returns at
shadow or accounting prices. The differences between net economic benefits (NEB) and
net financid benefits (NFB) is then distributed by group among consumers, government/
economy and labour. The potential benefit of the poor in the net economic returns
(benefits) is cdculated by using certain predetermined assumptions.

Table 6.1. Poverty impact ratio for water supply project (PVs at 12 per cent)

(Rs million)

A Didribution of Finendal Eoonaic Difference Comumer Coernment/ Labour

project effects reurns reurns Econany

Output 1000 1800 800 800

Capital costs 650 600 50 150-100

Electricity 30 220 80 0

Labour 80 56 24 24

Totd 60 A s3] 800 130 2
B. Poverty Consumers Government / Labour Total

impact ratio Economy

Beneficiaries
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NEB—-NFB 800 130 24 e 37!
Financid returns -60 -60
Benefits 800 70 24 A
Proportion of the poor 025 050 0333

Benefitsto the poor 200 <) 8 243

Povertyimpact ratio : 243/894=0.271 or 27 per cent

Source: ADB 1997

Thetableissalf-explanatory. The difference of Rs 954 mn between economic and
financid returnsisgivenincolumn4. Thisconsstsof : (i) consumer surplusof Rs800 mn
(the difference between the “without project” cost of water and the “with project”
expenditure on piped water (plusthe value of water consumed and not paid for); (ii)
government tax revenuesfrom capital importsof Rs150 mnminuslossinthe economy
tothegovernment of Rs 100 mn through overvauation of theexchangerate (net Rs 50 mn);
(ii1) government tax revenue from el ectricity production of Rs 80 mn; (iv) benefitsto
labour of Rs 24 mn (wages of Rs80 mn less opportunity cost of Rs56 mn). Thetotal
net benefitsof Rs894 mn are divided among the consumers (Rs800 mn); government/
economy (Rs50 mn+Rs80 mn—Rs60 mn losson account of financial returnsas per
column 2=Rs70mn); and labour (Rs 24 mn).

Finally, theshareof thepoor in NEB of Rs894 mnisdetermined asper thefollowing
assumptions: 25 per cent share of the consumer surplus (benefit); 50 per cent share of
thereturn to government/economy; and 33 per cent of the share of surplusfor labour.

Multiplier Input-Output (I-O) Models

Thisapproach essentially traces out themultiplier effect of investment projectson
output of dl interrelated industriesor interrel ated sub-sectorsof theeconomy. Theeconomy
isdivided into various sub-sectors or industriesand amatrix containing inter-industry
inputsand outputsis constructed. Themultiplierstry to capturetheimpact of both direct
and indirect changesin thefinal demand of any singleindustry on the output of each
industry through the use of Leontief inverse. A closing of the matrix with respect to
consumption enablesthe cal cul ation of impact of increased consumption (induced impact)
inaddition to direct and indirect impact asaresult of increasein final demand. I nput-
output analysisisapowerful tool for impact studiesasit can comprehensively capture
direct, indirect and induced linkages of any investment.

But, thereareafew problems. First, input-output tablesare very cumbersometo
construct. Second, unlessdetail ed tables exist, aggregation of sectors poses problems.
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Third, the model assumesfixed input coefficientsfor each sector employing auniform
technology of production. Fourth, input-output modelsare static in natureandfail totake
into account dynamic effects of aninvestment. On the other hand, the dynamic input-
output modelsdepend on very rigid assumptionsabout capital coefficients. Finally, tobe
ableto capturethemultiplier benefits, themode must satisfy three strict conditions: one,
the specificinvestment should not have happened in the absence of the specific project
investment being considered; two, the specificinvestment usesresourcesthat otherwise
would have remained unemployed; and three, the specificinvestment doesnot displace
economic activity that would have otherwisetaken place.

General Equilibrium Analysis (GEA)

GEA isconcerned with the study of theimpact of any changein the context of the
interdependence of al economic unitsand al sectorsof the economy, withinthe genera
equilibrium framework. GEA isakinto ripple effect caused by any disturbanceinthe
water of apond and its consequencefor water redistribution. Themainrationalefor GEA
isthat because of interrel ationshipsamong al sectorsof theeconomy, apolicy changein
one sector would disturb all other sectors which, in turn, would lead to a state of
disequilibrium. Generd equilibriumisfinaly achievedwhenal economic unitsof thevarious
sectorssettledown and smultaneoudy find anew leve of equilibrium. GEA triestoanalyse
economic system asawhole and studiesthe second, third, and higher order effectsof any
event or economic change.

For example, arural road project would, inthefirst instance, result in direct or
generd traffic benefitsto road usersflowing from reduced trangportation costs. Reduced
trangport costsbenefit dl sectorsof theeconomy and promotetheir growth. Again, sectord
growthlikethegrowth of agriculturewould further generate multi ple effectsthroughinput,
output and consumption linkages. GEA isnot, however, suitablefor appraisal of small
projectsinwhichthe supply effectisnot very strong and isincapable of creating notable
disequilibriumin other related sectorsor economic units. | nput-output analysisisone of
theexamplesof genera equilibriumanaysis.

Econometric Approach

Thisapproachisessentialy anex-post appraisa of aproject. Based ontheempirical
crosssection and/or time seriesdata, it estimates partial effect, say, of infrastructureon
agricultural output whilekeeping al other factors constant. One hasto haveahypothesis
on causal relationships. Thiscan betested through an appropriate regression model by
using theavailabledata. Econometric approachisspecialy useful for sudying the nature
and significance of an independent factor or even a dependent event and also the
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quantification of partia relationshipsbetween thetwo (Binswanger et d. 1993). However,
thisapproachisof limited usefrom theinvestor’spoint of view, sinceit doesnot address
the basic question of thelikely project benefitsor returns on investable resources.

Least Total Cost Analysis

Thegoal of least total cost (LTC) analysisisto minimizethetotal societal cost of
meeting specific service needs. Thisapproach focuses on the salection of least cost project
from mutudly exclusive projectssupplying output whichisidentica inquantity and qudlity.
Giventhe same quantum of benefits, theaim of LTC analysisisto minimizethe present
vaueof tota societd cost for meeting the service needsthat areeither provided by mutually
exclusiveprojects investmentsor by alternative optionsfor the projectsthat differ in
design, size, technol ogy, time phasing and location, etc.

For example, choos ng between geotherma and coa -fired plantssupplying thesame
quantity of electricity, and aso betweenirrigation aternativesthrough surface water and
underground water projectsor construction of powerhouses generating same amount of
electricity at different locationson ariver. Thetotal societal cost should be based on
economic pricesand should included l costsassociated with the construction and operation
of aproject over itsentirelife, including environmentd effects. However, in case benefits
from mutually exclusive projectsdiffer in quantity and/or quality, project estimatesare
required to be normalized for comparison.

Theleast tota cost andysisaccountsfor thefull cost of each dternative. Thesocietal
costsincludeall costs associated with constructing and operating aresource over itslife
time, including environmental effects, and comprisesall the money spent by producers,
consumersand other partiesincluding taxpayers. Benefitsare smply treated asnegative
costsand dis-benefitsare considered positive costs. LTC calculationsrefer to thetrade-
offsthat individua sand soci etiesmake between users of resourcesor “ benefitsforegone’.
For example, time spent isacost intermsof benefitsforegone; thereisno separate measure
of cost that isdistinct from evaluation of benefits (Litman 1997).

Inthe case of atransport project, theaimisto measureaccessand, for this purpose,
some measure of quantity of accesshasto beformulated. InLTC, valuing the scarcity
sourcesthat would beinvolvedin bringing peopl etogether for economic activity doesthis.
Inthiscontext, aternativeslikerel ocation of servicesor populations, or communications
likevirtual accessbecomeimportant. The costs are normated through anormalization
processlike cost per access. LTC isbecoming almost obligatory inthe United States of
Americawith several amendmentsrelating to clean air and minimum pollution (Howe
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1997). Still, thisapproach haslimited utility for anumber of reasons. First, it isconfined
only to selecting the lowest cost project without going into the feasibility of project
investment, sinceeventheleast total cost does not alwaysmean that costs cannot exceed
benefits. Second, thisapproachisnot useful whereoutput from projectscannot be quantified
and also wherethe outputs are non-homogeneousin quaity. Thisappliestoinfrastructural
projects dealing with health and education (ADB 1997). Third, although it is a
comprehensvemethod that triesto capturetheeffectsof externditieslikenoiseand pollution,
theevauation of the positive and negative effectsof aproject (like new road connection)
depends on the valuejudgement of local authorities.

Multiple Criteria Analysis

Multiplecriteriaanalysisisanother technique of project appraisal that takesinto
cons deration morethan onecriterion at atimewhile selecting or evaluating aternative
investment projects. Thismethodol ogy ismore suitablefor tackling decision problems
whereimpact cannot be measured on acardina system, i.e., where qualitative aspects
have cometo thefore. In such cases, this approach need not make stringent assumptions
related to amarket oriented (price based) evaluation. Usually, multiple criteriaapproach
requirestwo types of datasets, viz., impact matrix P(i*}) of i-rank alternativesinto j-
criteriaand aset of W(1*j) of political weightsattached to j-criterion effects. However,
the main problem with thistechniqueis subjective judgement in the choice of political
welghtsbecause, in many choicestuations, W isnot unique. Different criteriacarry different
subjectivity weightsor political considerationsfor variousinterest groupslikedecision-
making agencies, consumers, and multipleinterest groups, in expressing explicit trade-offs
(Hinloopen et a. 1983).

Data Envelopment Analysis

Dataenvelopment analysis(DEA), which hasitsbasein efficient frontier concept,
developedin portfolio theory during the 1950sisnow beingincreasingly used asatool
for general productivity analysisin diversefieldslike army recruitment centres, public
hedlth care, and infrastructure projects. DEA providesaframework both for formulation
and interpretation of compound measuresthat comprehend the multiple performance
messuresassociated with multidimensionda nature of infrastructure performanceand linking
these back to the budgeting process. Recognizing the interconnectivity of planning
performance measuresand efficiency anadys's, DEA makesuseof historicd dataon benefits
and cogtsfor efficiency anaysistoidentify the best benchmark performers(that havethe
highest compositeefficiency) whilemaking useof efficiency optimization techniques, such
aslinear programming. Thethree main specific features of DEA are () it avoidstotal
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subjectivity inweighting of variousinputsand outputs(e.g. weighting of incomedigtribution
and adjustment for merit goodsand bads), (b) it usesinput datain original or natura units
(avoidsconversion problem of inputsand outputsinto monetary equivalents), and (c) it
includesexterna cons derations (uncontrollablefactorsaffecting performance). DEA aso
quantifies potentia resourcesand productionimprovementsfor therest and identifiesthe
peer group, i.e. thosethat perform near efficiency frontier. DEA can aso beused asmullti-
criteriaapproach, asit combines both efficiency analysisbased on historical dataand
alternative sel ection decisions based on projected estimates from sel ection decisions
(Hagquist 1996).

Summary and Conclusions

The main objective of benefit-cost analysis (BCA) is to provide a satisfactory
method of evaluating the economic and social benefits and costs of projects in
deveoping countries (UNIDO 1978). The standard technique consists of obtaining the
present vaue of annud streams of benefits and costs by using the market rate of interest
and to either calculate the benefit-cost ratio (B/C) or, dternatively, by finding the net
present value (NPV or B-C). Another method employed for comparison isto caculate
that rate of discount (caled the interna rate of interest, IRR) which makes the present
vaue of net benefits equa to zero. One of the difficulties with IRR is that it can have
multiple vaues under certain circumstances. Despite certain subtle differences in thelr
interpretation, B/C, NPV and IRR ratios could be considered essentially as being
different ways of addressing the same problem. Although numerous techniques exist for
the evduation of public projects, the basic framework suggested by Little and Mirrlees
(1974) and by UNIDO guiddines (1972) congtitutes the main bads for measuring socid
benefits and costs.

The standard BCA techniquesliketheLittleand Mirrlees (1974) and the UNIDO
guidelines(1972), proceed systematically to deal with various measurement problems.
The measurement of direct benefits and costs does not pose any major problems. But
developing countriesare characterized by numerous market imperfections. Intheir case,
the use of shadow pricesor accounting pricesissuggested to find theright value of benefits.
Theindirect benefitsand externalitiesarising out of aproject pose more serious problems.
Equally serious problemsarise when the project benefits are sought to be adjusted both
for redistribution of incomein favour of the poor and, further, for the production of merit
or demerit goods. Although these problemswere recognized inthevery beginninginthe
Littleand Mirrleesmanual (1968) and by scholarslike Jamesand Lee(1971), themain
contribution of the UNIDO method isthat it has extended the analysisfurther by going
through afive-step gpproach sarting with afinancia gppraisal and suggesting distributiona
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weightsinfavour of the poor and ending in making adjustmentsfor merit and demerit
goods.

Most of the rura infrastructure investments designed for poverty reduction are
characterized by large indirect benefits and externdities, and often the development
impacts of an infrastructura project may be quite important. Moreover, in many cases,
the didribution of their benefits to the poor is the avowed objective of rurd infrastructure
projects. Appropriate techniques of measurement ought to address the problem of
measurement of indirect benefits, externalities and development effects of an
infragtructure. The UNIDO guidelines went quite far in dedling with the redistribution of
income and the measurement of merit and demerit goods, but did not deal with the
problem of capturing the development impact of a rural infrastructure project and
measuring the benefits that accrue to the poor.

The aggregate approach deal swith the problem of distribution of benefitsto the
poor. It extendsthe BCA analysisalittlefurther by making auseful distinction between
economic and financial benefits or returns and by suggesting amethodology for the
distribution of benefitsamong various categories, including the poor, according to certain
predetermined assumptions.

However, the questions of externalities and the development impact of rural
infrastructure project arenot fully resolved. Themain objective of numerousother methods
isto capturethe overall impact of any infrastructural intervention ontherural poor. The
genera equilibrium framework and the multiplier input-output model strace out thefull
impact of aproject onincome and employment by studying theinterlinkages between
various sectors and working out the effects of input, output and consumption linkages.
Another criticism of input-output impact modelsisthat these models, instead of taking
only theincrementd effects, ascribethe entire stream of benefitsto the new project. Other
methodsliketheleast cost analysis, the multiple criteriaanalysis and data envel opment
andyssasotry to usedternative methodol ogies mainly concentrating on the achievement
of given objectiveswith minimum cost or maximum efficiency. All benefits(negative costs)
and cogtsincluding environmental costsaremonetized by using certain (subjective) vauetions
decided by thelocal authorities.

All of thesemethods havetheir own meritsand limitations. TheLittleand Mirrlees
and UNIDO guidelines provide the basi ¢ techniquesfor determination of benefitsand
costs. Therecognition of social benefits and costs because of imperfections, attention
given to externalities, and the weighting suggested for income redistribution and for
measurement of merit/demerit goodsand concern for thefutureand for environmentisa
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major advance on purefinancial analysis. These devel opments also mark amajor step
towardsrecognizing the need for extending theanaysisfurther and wideningit to beable
to capturethe benefitsaccruing fromrurd infrastructurd projectslikerura roads, irrigation,
credit, etc. But, perhaps, these method do not go far enough. It appearsthat the GEA
and the multiplier input-output method go much farther in capturing thetotal impact of
infrastructureinvestment onincome and employment and are, therefore, consdered very
useful methodol ogiesby somescholars. But these do have very massivedatareguirements
and are tediousto construct. These methods have also been criticized asthey do not
concentrate on the effects of asingle project but go wide afield by trying to capturethe
impact of al interrelated infrastructure and could thereby overestimate the benefitsof a
giveninvestment.

Thepolicy makers, inaddition to making use of thesetechniques, would liketo have
aset of smplerulesof thumb that should enable them to choose from among competing
rural infrastructure projects. For arura infrastructure project, detailslike the expected
generation of additional employment, thelikely increaseinland productivity and income,
the expected impact on reduction of poverty, thelikely pattern of incomedistribution, and
the expected impact on environment, readily attract the attention of policy makersand
also enablethem to take appropriate decisions.

Tosumup, the standard BCA techniquesareimportant sincethesebringtolight the
relaiveimportanceof benefitsand costsof infrastructure projects. Numeroussupplementary
techniquesprovide methodol ogiesfor capturing theeffectsof externditiesand devel opment
inapartial or general equilibrium framework. It needsto be emphasi zed that thereareno
perfect and s mple solutionsto capture thefull impact of externalitiesand devel opment.
The pendulum can swing widely elther by capturingtoo littleor by capturing too much by
attributing all the conceivable benefitsof theinterrel ated projectsto the giveninvestment.
Ultimately, thepolitical authority hasto useitsjudgement, keepinginview thelikely benefits
and costs of infrastructure projectsto the economy.
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Conclusions

Growth with equity has become the policy paradigm in most of the developing
countries. It isgeneraly recognized that rapid economic growth is the most dependable
and potent method of dleviating poverty and raising the living sandards of the population.
However, kegping in view the large-scale prevaence of poverty, illiteracy and ill hedth
in these countries, policy makers aong with pursuing the growth objective, aso undertake
direct programmes which are expected to make a dent on poverty, unemployment,
illiteracy and morbidity, both in rural and urban areas. In many cases, investmentsin
infrastructura projects are used as an effective instrument to Smultaneoudy subserve the
twin objectives of promoting growth and equity. And investmentsin rural infrastructure
likerurd roads, irrigation, power, credit, markets, education, primary hedlth, aong with
promoting growth, are specifically aimed at reducing poverty and increasing the social
welfare of the rura people through the provision of merit goods.

Given scarce resources, the decision as to how many such projects ought to be
chosen for investment is primarily arrived at through the budgetary process. But, there
aremany crucid questions regarding the choice from among the various socidly desirable
projects. Fird, given certain resources, there is a question of choosing between primarily
growth oriented infrastructurad projects and projects that have equity and poverty removal
astheir main aim. It becomes a difficult choice because most of the growth oriented
programmes also lead to poverty reduction with atimelag. It is also discovered that the
impact of growth on poverty reduction is generally more sustainable. Further, some of
the poverty focused programmes could also lead to building of productive assets and
sometimes creating infrastructure. Second, and more importantly, choice has dso to be
made from among various anti-poverty projects, say, between arural transport project,
irrigation, rura eectrification, or building of aschool or primary health centre, public
distribution of essentid items of consumption and direct distribution of dolesto the poor.
The question then arises as to how to choose between various anti-poverty programmes
and how to sub-allocate funds budgeted for anti-poverty programmes into the various
components. In afedera set-up, decisions have a0 to be taken asto theregiona pattern
of location of these projects and the distribution of selected projects among various
layers of government, namely, the federd government, the state governments and thelocd
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bodies.

Benefit-cost analysis(BCA) isapowerful tool that enables policy makersto make
achoicefrom among competing projectsthrough the comparable va uation of their benefits
and costs. The comparison ismade either by calcul ating the net present value of each
project or by determiningitsyield (or internd rateof return). Thisisfairly smpleingtuations
wherebenefitsand costsare measurablein acompetitivemarket. However, measurement
of benefits posesdifficult problemsin most developing countrieswhich are generally
characterized by variousimperfectionsand numerousdistortionsintheir factor and product
marketsdueto protection, controlsand other government interventions. Hence, market
pricesfal toreflect thetrue opportunity costs. Problemsal so arise because social benefits
and costsdiffer from financial benefitsdueto the existence of externalities, concernfor
savings, concern for income redistribution, and concern for merit and demerit goods.

Market pricedistortions are often sought to be corrected through the use of shadow
or accounting prices. Ingenera, border pricesmeasured either inforeign currency (Little
and Mirrlees 1974) or in domestic currency (UNIDO 1972), are taken asthe shadow
pricesof tradables. In the case of non-tradables, conversionratiosare derived by using
detailed input-output tables. Further, rulesof thumb have been devel oped by several
scholarsand other multilateral organizationswhich havetried towork out multipleratios
of domestic to border prices of alarge number of commoditiesfor many developing
countries. But, in practice, asingle conversion ratio isoften employed in most countries
BCAs(Littleand Mirrlees1990). Attempts are al so madeto measuretheintangiblesand
theexterndities, athough, inthiscase, thegpproachisgenerdly quiteconservative. UNIDO
(1972) also advocatesthe use of distributiona welghtsto addressthe concernfor income
distribution and valuation of merit and demerit goods.

But despitedll thetheoretical nicetiesof BCA, inactua practice, serious problems
arisewith respect to the valuation of infrastructure projectsthat are aimed at poverty
reductioninrura aress. Thisisbecauseof severd reasons. Firgt, dthough aninfrastructure
project may lead to poverty reductiondirectly, say, by providing employment to unemployed
poor |abour during thecongtruction stage, itsmgjor contributionisindirect throughincreasing
thefactor productivity of resourcesintheeconomy. For example, arura transport project
increases access bility, brings down production cost by reducing transport chargesfor
movement of raw materialsand finished products and al so increases the access of the
poor to socid serviceslikeeducation and health. Second, bes desnumerousvisiblebenefits,
themost important contribution that infrastructure makesisthroughitsdevel opment impacts
ontherura economy and theseimpactsare not generally captured by the benefit-cost
andysis. Third, theeffectivenessof rura infrastructureincreasessgnificantly whenit works
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inconjunctionwith other infrastructure projects. For example, arura road does contribute
toincreasesin accessibility by itself, but when rura link roads are built along with the
development of irrigation, which, inturn, leadsto significant increasein agricultura output
and incomes, itscontribution to increasein resourcemobility andintersectoral linkagesis
very high. The synergistic effect of infrastructure projectsismuch higher than their own
contribution. Hence, inmost cases, rurd infrastructure projects producejoint goods and
caculation of asingleproject’ sbenefitsbecomes quite difficult. Fourth, theimpact of any
project onincreaseinincome, employment and poverty reduction permeatestheentire
economy over aperiod of timethrough acomplex process of intersectoral, input-output
and consumption linkages.

Finally, although, to beginwith, thedistributional impact of arural infrastructure
project istilted towardstherich, who own amajor share of productive assetsinarural
Setting, yet, over time, the poor, small and marginal farmersand landless|abour also start
benefiting agreat ded dueto theavailability of moreproductiveemployment. Therefore,
theincomedistribution impact can be quite complex. Somerurd infrastructure projects,
likerural credit, can be specifically designed to subservetheinterests of therural poor.
But, inactud practice, indtitutiond credit, that ismadeavailable, isshared by dl thegroups,
although the poor farmers are often charged subsidized interest rates.

Benefit-cost analys sdoessuggest assigning of distributiona weightsto take care of
incomedistribution. Further, some positive adjustments have to be made in the market
valuesin the case of merit goodswherethe social val ue exceedsthe economic valueand
viceversain the case of demerit goods (flooding of afarmer’sfield by ahydroelectric
project, in which case he hasto join the urban labour force). In these circumstances,
assigning of weightsto merit goodsis often suggested. In actual practice, ashasbeen
brought out by severd reviews, andystsgenerdly undertakeacareful economic and socid
evaluation and only pay lip-serviceto equity and merit or demerit goods.

One of the mgjor problems with assigning the weightsis that these are based on
the value judgements of the executive in charge of the project or the political decision
maker, and this could lead to serious bias. In ademocracy, thereis no question that the
ultimate decision regarding weights has to be taken by the political authority. But, the
guestion remains: can the policy makers be provided with some additional information
that would help them in making this choice. It isin this context that numerous dternative
and supplementary methods have been suggested for vauation of infrastructure projects
aimed at poverty reduction in rural aress.

Bruno’'s DRC, and the determination of the effective protection rate are devices
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that deal with the problem of divergence between domestic and border prices of
commoditiesand can betrested asapart of theconventional BCA. Thecontingent vauation
method that triesto capture the respondents’ valuation of aproject’sbenefitsof, say, a
rural road project or healthinfrastructure, isan attempt to avoid subjective val uation of
benefitsto the poor by trying to get their own perceptionsabout the likely benefits of a
prospective project. Another method that claims to avoid subjectivity is the data
envelopment analysis. Thismethod consistsof identifying the best yield pointsmaking an
envelopeby using techniqueslikethelinear programming model. Hence, thedecisonrule
isto choose pointson theenvel ope, sinceall the pointsthat lieinsdeareinferior tothose
ontheenvelope. Althoughitisclaimed that linear programming method does not permit
valuejudgements, yet even thismethod would need somevaluejudgement in setting up
the objectivefunction or inintroducing the constraints.

Some other methods that try to capture comprehensively the impact of an
infrastructurd project arethegenera equilibrium methodsand, particularly, theinput-output
andyss. Theinput-output impact anayssisauseful tool which capturescomprehensively
theimpact of infrastructure development onincome and employment. But themethod is
quitelaboriousasitsdatademandsarevery heavy andit involvesthe congtruction of large
input-output tablesand their frequent upgrading. Further, unlesscareistakento measure
theimpact of incrementd investments, theinput-output model could exaggeratethebenefits,
sinceit makes certain strong assumptionsregarding the attribution of the entire stream of
benefitsto anew project.

Anattempt issometimesmadeto look at theimpact of infrastructura investment on
the poor by building suitableindicators of socio-economic development. Ingenerd, these
are performanceindicatorsthat could provide the policy makers someideaabout the
usefulnessof aprogrammeand any benefitsthat arelikely toflow fromit. Theseindicators
could bedivided into different categorieslike economicindicatorsand socia indicators.
Among theeconomicindicators, theimportant onesare: income, employment, self-rdiance,
command over assets, production practicesin agriculture and non-agriculture activities,
and theincidence of poverty. Themoreimportant socia indicatorsare: minimum needs
and family welfarewhichinclude housing, drinking water, health, education, people’s
participation, involvement of women and environment.

Having delineated variousindicators, the next step isto find out some ways of
combining them. Severa methods have been suggested. The smplest method isused by
the Human Devel opment Report where threeindicators of human development, namely,
longevity, literacy and income arefirst standardized to a0-1 scale and then averaged
without assigning any weightsto them. But amore systematic method of combining
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indicatorsisby using principal component analysis. Principal component analysistries,
inthefirgingance, tomakead | indicatorssca efreeby sandardizing themandthen assigning
them appropriate wel ghts by using asquare correl ation matrix.

However, despiteitsobviousattraction, asingle combined and aggregated index of
numerous benefits has some seriouslimitations. A policy maker dways prefersdetailed
briefing regarding the benefitsthat arelikely to accruefrom aninfrastructurd investment.
Sophisticated indiceslike the human devel opment index or other smilar compositeindices
do not serve hispurpose. Hence, it ispreferablethat detailed indicators of development
are prepared and furnished to the policy makers.

Another important devel opment that could improve the execution and eva uation of
rurd infrastructure projectsisdevol ution of politica and economic powerstoloca bodies,
provided these are not biased towardstherich. Duly elected local functionaries at the
village level with due representation from the poor and women arelikely to be more
sensitive to the needs and demands of the poor. These functionaries could be helped
through the dissemination of relevant information on thelikely distributional implications
of agiven project. Finaly, and most importantly, the project selection can become pro-
poor only if thepoor get organized and are ableto assert their rights. Howsoever benevolent
astatemay be, itisultimately the prevailing power structureintherural and urban areas
that playsadecisiverolein the decision-making process. It isin this context that the
organizations of poor peasants, therural workers' unionsand other NGOscan play a
useful part in organizing the poor and empowering them. In ademocracy, thereare no
short-cutsto decentralization and devolution of political and financial powersto local
governments. Building strong movementsof the poor and involving theminthe decision-
making processthrough their active participation, could contribute significantly to the
objective of giving apro-poor content to the planning process.

Tosumup, onewould liketofind anided solution for measuring thebenefitsof rural
infrastructure projectsfor poverty eradication. However, there do not appear to be any
perfect answersin thisregard. But some of the suggestions made can be recapitul ated.
Thefirst step in any evaluation exercise should be to undertake a careful benefit-cost
andyds. Thisshouldindudebothfinancia aswell aseconomicand socid evauation bringing
out clearly al theassumptionsmadefor measuring intangiblesand externdities. Thisshould
also clearly bring out separately thetotal financial and socia costslikely to beincurred
ontheproject. The second stepisto assign distributional weightsfor thelikely benefits
of the project. In thisconnection, thereisaclear need to recogni ze the supremacy of the
politica authority inthedecison-making processrel ating to theassgnment of distributiona
weightsamong the poor and the non-poor while sl ecting and evaluating arurd infrastructure
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project. Thethird step isto build careful indicators of numerous benefits/coststhat are
likely toflow fromarurd infrastructureinvestment. Thepolicy maker should beapprised
of thelikely impact of infrastructureinvestment, both intermsof benefit-cost analysisas
well asin terms of detailed indicators that try to capture the various facets of socio-
economic development, including poverty reductionintheregion. Thisshouldhelphimin
making aninformed judgement regarding the selection of aninfrastructure project aimed
at poverty reduction. Findly, adevol ution of palitica and economic powersto locd bodies
could considerably improvethe selection, execution and evaluation of rural infrastructure
projects aimed at poverty reduction in rural areas. Community participation in the
devel opment process at thelocal level changesthefocus of development towardslocal
problemsand thelocal poor.





