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Abgtract

The paper examines how rurd road investment projects should be sdected when the specific
objective is taken to be poverty reduction. After criticaly reviewing past and current practices, an
attempt is made to develop an operationd gpproach that is grounded to a public economics
framework in which efficiency and equity concerns are inseparable, information isincomplete in
important ways, and resources are limited. A key problem addressed is that an important share of
the benefits to the poor from rura roads cannot be measured in monetary terms. The proposed
section formulaams to identify places where poverty is high, economic potentid is high and
accessislow. The method isillustrated using data and project experience for Viet Nam.



1. Introduction

It iswiddly agreed that the economic gppraisa of development projects should help salect
the projects that contribute most to socid welfare. The chosen projects should yield larger gainsin
socid welfare than dternatives. Put in such generd terms, the objectiveis clear enough. Bt its
implementation, and particularly how to measure net benefits, israrely so clear. This paper focuses
exclugvely on the gppraisa and sdlection of investment projectsin the rurd roads sector, where the
specific objective is taken to be poverty reduction. Thisis broadly defined to include relevant non-
income dimensions of welfare. How one might go about choosing between road invesmentsis
discussed in generd terms with some specific illugtrations from current work in Viet Nam.

The proposed gpproach is summarized in Box 1. The proposal recognizes explicitly that an
important problem for some types of public spending, including rurd roads, isthat thereisaszable
share of the benefits that cannot be measured in monetary terms so as to be aggregated consstently
with monetary measures of other benefits and costs. However, research should at least be able to
provide an assessment for afew selected cases, which can provide a benchmark. And there are
participatory methods for tapping locd information to form judgements of the relative importance of
different types of benefits in the specific setting. The proposd in Box 1 triesto use the information
avallable to form a second best gppraisa method, taking account of the informationa congtraints
faced in practice.

In the following sections, the paper argues that a change in the transport sector’s current
approach to rurd road investment selection is warranted along the lines described here, building on
some of the poverty-focused “hybrid” methods found in recent rura road gppraisds at the World

Bank and e sawhere.



Box 1. An appraisal method for rural roadswhen data are incomplete

A minimum monetary rate of return isrequired for rurd road invesmentsasa
whole, though recognizing explicitly thet there are potentially important benefits to which
monetary values cannot be assigned. Research from other settingsisused to set a
benchmark vaue for the share of benefits from a project that is measured in monetary
terms. For example, if research suggests that only two-thirds of the benefits are being
captured in the existing cost-benefit caculations and the overdl minimum reate of return is
12 percent (when al benefits are monetary and observed) then the minimum monetary
rate of return on rurd roadsis 8 percent. The benchmark is given for each project,
though it may be revised in the light of new research.

Aninitid budget is s, though this may have to be revised in the light of the
subsequent gppraisa. The budget isto be alocated between many competing road
investments. An index of the benefits from a given road link investment is decided on asa
weighted mean of various measurable but indicators, with weights reflecting both the
expected benefits and how poor the beneficiariesare. The am isto be comprehensivein
identifying benefits, and not to confine attention solely to pecuniary benefits. A
participatory, focus group, method is used to determine the weights on different
indicators.

All subprojects are then ranked by theratio of the comprehensive benefit index to
their cost. Subprojects are picked with the highest ratios until the initia budget is
exhausted.

To assesswhether the initid budget alocation was too high or too low, the
monetary rate of return calculation comes into play. The narrowly defined monetary
benefits are estimated for arandom sample of the subprojects selected according to their
(comprehendive) benefit-to-cost ratio.

If, given theinitia budget, the set of selected projects achieve the pre-determined
minimum monetary rate of return then that budget isthe final budget. If the monetary
return is above (below) the minimum then the budget is increased (decreased) and
subprojects are added (deleted) according to their comprehensive benefit measure.

For example, if an extra budget alocation to the sector appears warranted then a
fixed increment is set, and one picks the sub-project with the next highest benefit-to-cost
ratio, and so on until the increment is absorbed. If the minimum monetary rate of return is
achieved for asample of the newly selected sub-projects then the process stops; if not it
continues, adding or deleting subprojects as required.




The paper fird criticdly reviews the methods typicaly used for sdecting roads in Bank-
financed projects, both conventiona cost-benefit andyss (section 2) and the more recent hybrid
methods which combine cost-benefit methods for some projects with cost-effectiveness cdculations
for others (section 3). Section 4 discusses efforts at quantifying typicaly excluded benefits. Thisis
followed, in section 5, by an examination of the relevance of the traditiona approach in the context
of apoor rurd economy, using Viet Nam to illustrate the points made. The paper then proposes an
aternative approach. Section 6 sets out the problem to be solved. Section 7 presents the proposed
methodology and section 8 uses Viet Nam survey data to test the gpproach’s underlying

assumption. The paper ends with some concluding comments.

2. Traditional Cost-Benefit Analysis of Roads

There is some research on the importance of infrastructure, and in particular road
infragtructure, to agricultura output, economic growth and poverty reduction (including Antle 1983;
Binswanger et a. 1993; Chhibber 1989; Jdan and Ravallion 1998; Fan et d., 1999). For example,
Jdan and Ravalion (1998) find that road density was one of the sgnificant determinants of
household-level prospects of escaping poverty in rura China. However, it isfar from clear that
existing methods of project gppraisa for rura roads will properly reflect the potential benefits to the
poor.

Codt-benefit andysis methods for appraising investmentsin the road infrastructure sector
were first developed for roads in more urbanized, high-traffic dendty areas, drawing on methods

from a developed country literature on road gppraisal. Traditiondly, road investmentsin World



Bank financed projects have been selected based on benefit indicators derived from consumer
aurplus caculaions of road user savings, comprising both of vehicle operating cost savings and
journey time savings. Forecadts of traffic demand¥a reflecting both normd growth in traffic and that
generated by the project¥ are used to derive willingness to pay estimates to proxy project benefits.
Over time, the gpproach has been implemented at different levels of sophigtication, anywhere from
only consdering benefits accruing to motorized four-whed vehicles to dso including gains to non-
motorized traffic and pedestrians based on reduction of travel time savings. In some cases,
estimates of the value of agriculturd production increases induced by the road investment are dso
included.! The appraisas have generaly not made distinctions between beneficiaries from different
income or other socioeconomic groups.

A number of criticisms have been leveled a this gpproach (Hine 1982, Gannon and Liu
1997). Oneisthat it tends to bias investments towards richer areas since the demand for traffic and
hence, willingnessto pay measures, are higher for the rich. Another isthat it is gppropriate for high,
but not for low traffic areas;, and relatedly, that it fails to capture some important, but hard to
quantify, benefits from road investments. For these reasons, some observers argued that the method
led to under-investment in rurd roads and in particular, rurd roads serving poorer populations.
There are projects that, by conventional cost-benefit analysis, do not have an interna rate of return
greater than the criticd leve (typicaly set a 12 percent), but yet yidd higher socid welfare gains
than the projects that do pass the test.

In the late seventies, anumber of papers insde the World Bank argued for replacing, or

Y Hine (1982) provides agood discussion of the most commonly used methods of estimating benefits.



supplementing, consumer surplus measures with producer surplus benefit measures for roads where
traffic levels are low (see Carnemark et d. 1976, and Beenhakker and Chammari 1979). The case
for a change in focus rested on the induced agriculturd developmenta impacts of roads not
captured by traffic cost savings when traffic islow. Producer surplus estimates aimed to capture
gainsin agriculturd incomes resulting from trangport improvements and concomitantly higher farm-
gate, and lower input, prices. The aim wasto prevent biases caused by sole emphasis on consumer
cost savings in predominantly agricultura areas. Complementary agricultural development programs
were adso emphasized in order to maximize road investment returns (Beenhakker and Chammari
1979).

However, CB andyss as currently practiced in the trangport sector is ill riddled with
problemsin how benefits are measured. Vauing benefits for non-market goods for which prices are
not known and the consumption of which is subject to quantity congraintsis difficult (Cornes
1995). One problem isthat thereislack of agreement on the socid welfare function that one
ultimately bases these va uation judgements on. Conventionad CB andys's does not unambiguoudy
answer the question of how much should be spent on rural roads. A fundamenta source of the
ambiguity has to do with the weights people attach to the multiple objectives of policy. Of course,
the road and transport sectors do not face any peculiar problems here. Theseissues are shared
throughout public finance and public palicy.

The main problemsin conventiond methods rdate to the systematic excluson of certain
benefits, faulty measurement of the included benefits, and failure to recognize that the assumptions
needed to judtify ignoring distributional impacts¥s and so focus soldly on efficiency gainsa do not

hold in practice.



Excluded benefits. Conventiona gppraisal methods, even when combining consumer and
producer surplus, are till likely to result in the under-funding of rurd roads. Some key benefits
such as those accruing to individuas and to society from increased attendance to schools, health
and other facilities rendered accessible by the road investments continue to be omitted.
Accompanying didributiona benefits are aso ignored. Furthermore, there may well be large but
omitted risk insurance benefits from linking isolated poorer populations to nationd transport and
communication networks. Quantification of dl these benefits remains largdly intractable. These
omitted benefits would be of less concerniif it could be argued that they are positively correlated
with the included benefits. However, that is not plausible. Rurd roads may well have high omitted
benefits but low included benefits. Ranking road investment options in terms of observable benefits
may be only weakly corrdated with the ranking in terms of total benefit. It appearsto be unlikely
that conventional methods are ardiable guide to project selection.

Included benefits: Current methods of estimating the included benefits are dso
questionable. Both consumer and producer surplus are problematic as currently measured. Typica
consumer surplus calculations for roads tend to exclude consumer gains from changes occas oned
by the road in non-transport goods prices. Average daily traffic measures frequently used in
forecasting benefits are hard to predict. Smilarly, producer surplus measures tend to be incomplete
and arbitrary in what is included. Why focus soldly on farmers and agriculturd produced surplus?
Impacts on non-farm employment and other income earning opportunities are typically not factored
in. Producer surplus measures also often rely on the same supply response parameters across
regions, on spotty production data and make use of averages across income groups not alowing for

household and geographic specific factors that influence margind benefits (van de Wdle and



Gunewardena 2000).

Distributional weights: The use of distributiona weights to counter biases against poor
areas has tended to be frowned upon within the sector (Gannon and Liu 1997). As Gannon and
Liu state “Economic efficiency iswiddy accepted as the primary objective of transport sector
operations and is used, through cost-benefit andysis, to guide project selection and design” (p. 23).
They argue that ditributiona concerns should be handled at the macro-economic level such as
directly through the tax system and, that income distribution decisons are essentialy a political
respongbility. They aso fed that “use of distributiona weightsis, by and large not gppropriate’
gnce they “are subjective, vulnerable to misinterpretation and open to manipulation” (Gannon and
Liu 1997, p. 26).

The argument that the trangport sector should be geared to maximize efficiency is based on
afirst best modd of the economy: Go for efficiency in production and use redigtributive instruments
such as the tax system and lump sum transfers to achieve the redistribution objective. There are two
problems with thisview. Firg, the objective can be questioned, and second, its implementation in
practice. The key assumption underlying the “ maximize efficiency” view istha there are other
instruments available for meeting the equity objective, so that some sectors such as transport can be
|eft to ded s0lely with efficiency. Given incomplete markets and limitations on insruments, this
assumption failsto hold in practice. 1f one cannot establish that there aready exist the instruments
needed for redistribution, and that markets work well, then the maximize efficiency objective
becomes unsupportable when equity is vaued.

Second, even if we agree that efficiency isthe objective of trangport investments, benefits

must still be measured properly and thoroughly. Otherwisg, it is entirely possible that the efficiency



objectiveisnot in actud fact being met. 1t can be persuasvely argued that benefits are typicaly not
being thoroughly measured. Indeed, as discussed above, the measurement of benefits has tended
to emphasize benefits to the better off and omit those that favor the poor. In the end, the benefits
that one cannot measure gppear to be precisely those that accrue to the poor, so achieving the
partid efficiency objective may wdl bias investments againg the poor.

Hence in both cases, the bias goes againgt projects that might directly favor the poor.

3. Poverty-Focused Hybrid Methods

Trangport sector experts typicaly do not make the decisions about how much of the budget
should be alocated to the sector, or even across broad within sector categories (such as rural
versus urban roads). They are presented with a set budget for investment in rural roads, say, and
must then choose what road projectsto do. This means that there are ways of choosing projects
that alow a more comprehensive assessment of the benefits, but do not claim to measure the socia
rate of return.

A key difference between cost-benefit andysis (CB) and cost-effectiveness calculations
(CE) isthat the latter work in a Situation where total expenditures for a program are fixed. In such
acase, one only needs to decide how to alocate the budget in the best possible way. Thereisno
need to use a consstent metric of benefits that could be the basis for comparisons with other
programs or resource uses. Nor isthere aneed for this benefitsindicator to be expressed in
monetary units or for it to be comparable with other indicators. The only requirement isto obtain
an outcome indicator per amount spent. It isan indicator specific to the particular program and

wouldn't necessarily be of interest to any other program. Thus, athough CB and CE both measure



benefits to cog, the “benefit” units are different. To put the cost-effectiveness indicator in a broader
context would require a measure of the socid vaue of the project outcomesin an opportunity cost
sense.

A number of projectsin the World Bank and elsewhere have turned to cost-effectiveness
calculations to take account of a broader set of benefits¥s such as potentid hedth and education
benefits¥s yet get around the problem of putting a monetary value on them. The method is
sometimes referred to as multi-criteria andyss (Cook and Cook 1990). It has typically been used
when traffic volume istoo low (< 50 vehicles per day) for conventiond consumer surplus measures
to make sense, yet, it is strongly believed that there will be important socid benefits. In generd, a
least-cost gpproach is adopted. A threshold level of costsis arbitrarily designated and project
investments costing less are exempt from a conventiond cost-benefit analyss that ams to maximize
efficiency done? The digibility of sub-projectsis then subject to “socid criteria’ such as poverty
indicators meeting some pre-determined level.® In practice, the “socid criteria’ are often no more
than the number of population in the zone of influence per unit cost. In other cases, potentia
subprojects are ranked according to indices based on a series of variables deemed to identify
needier locations (see, for example, the Zambia project, World Bank 1997).

If one accepts that the project as awhole must reach some minimum interna rate of return
(recognizing that thisis based on a partid measure of benefits) then it is unclear why one would only

measure this for sub-projects above some cost level. There is no reason to suppose that the

2 Recent examplesinclude road projectsin Peru, Zambia, Andhra Pradesh, and China (World Bank 1995, 1997,
1998a and 1996 respectively).

3 For example, eligibility under the social criteriafor aproject in Peru requires that IMRs be over 80, the index of
unmet basic needs above 70 percent and beneficiaries be more than 100 per kilometer (World Bank 1995).



cheaper projects (of which there may be many) would have the same (conventionaly measured)
rate of return. So there could well be a sdlection biasin this method. 1t would be better to estimate
the rate of return to arandom sample of sub-projects.

A further concern about past “hybrid methods’ is with the benefits measure, which tends to
be extremely crude. For example, a priori, there can be no assurance that higher population served
per unit cost will trandate into higher benefits from aroad investment. Given identical numbers of
potentid beneficiaries, it is concelvable that a higher investment cost due to worse terrain could
produce consderably higher benefits, as aresult of resolving aworse access problem.

Furthermore, it is not dways clear why some variable isincluded in the benefit index, and even why
it isweighted pogtively. For example, lower literacy is often trested in thisway. Y et, lower literacy
in an area might instead be taken as a postive indicator of need (in effect, a distributiond weight) or
anegative indicator of benefit, assuming that those among the poor who are literate will have the
highest margind gains from accessto aroad. A sharper conceptual distinction is needed between
the ‘benefits and how they are weighted to reflect concerns about distribution.

A fina concern isthat the process of determining the variables and their weights should
more fully exploit the knowledge of loca experts and of the poor themselves. Transport experts can
help on technica matters, but are unlikely to be the best people to make the decisions about what
information should be included in making a comprehensive assessment of the socid gains, and how

that information should be aggregated.
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4, Assessing the Excluded Benefits from Rural Roads

Recognizing that some potentialy important benefits arising from rura road provison and
rehabilitation do not get included by conventional methods of measuring benefits, there have been
efforts to quantify social gains and add them to transport cost savings.* For example, in atributing
education gains it has been assumed that better road access will increase enrolments by an amount
derived from mean nationd rates; previoudy non-attending children are assumed to complete
school, and their life-time earnings predicted based on a comparison of earnings for educated and
non-educated individuas nationally. Total additional earnings, appropriately reduced to take
account of the costs of education, are then added into the road benefits measure.

Such methods require some strong assumptions. Implicitly, road accessis treated as the
sole condraint to children attending school. Y e, there could be a host of other contributing reasons
that may in turn, partly explain why that particular road has not previoudy been built. Demand for
schooling could be low as aresult of high loca poverty and the opportunity cost of children’stime.
Alternatively, there may be cultura reasons keeping girls away, or the returns to education may be
perceived to be low, or the quality of the school and teaching may be affecting the schooling
decision. Second, the assumption that when these children join the labor market, economic
conditions will be identical and that current earnings differentias will subsst isaso astrong one.

In atempting to account for these difficult to quantify benefits, it is not uncommon for road
project appraisals and impact evaluations to draw on socio-economic indicators across geographic

entities (villages, regions), delineated by whether or not they are serviced by aroad, for evidence of

* A recent exampleis South Asia Region, Regional Work Program Agreement: Socio-economic impact of rural
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such benefits and their magnitude. Thisis part of the approach intended for the research effort
mentioned above within the cost-benefit framework, but this technique is dso used as evidence in
cogt-effectiveness cdculations. Asiswdl known from the evauation literature, however, drawing
policy conclusons from such statistics can be mideading (for example, Rosenzweig et d. 1995).
Box 2 illugtrates the biases that are possible usng asmple modd in which road placement is
endogenous, and based in part on the outcome indicator used for assessng impact. By smply
comparing outcomesin villages with roads versus those without, the evauator can easily conclude
that there are large benefits when in fact there are none.

The generd point hereisthat unless road placement is truly random¥s which seems most
unlikey% smple comparisons of outcome indicators in villages with roads versus without them can
be very deceptive. Using such data as evidence of benefits without accounting for the process by
which the road came to be built in a pecific location may lead to very deceptive policy conclusions
and decisons. (Indeed, there is nothing preventing a hedth project from coming aong and replacing
the *with and without road’ to a‘with and without a hedth intervention,” and attributing the same

income gansto the hedlth policy.)

access improvements, with emphasis on social impact and poverty alleviation: A regional study with Bank-wide
applications’, May 14, 1999.
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Box 2: Deceptive assessments of the gainsfrom rural roads

Table 1: Mean incomes in villages with and without a road ($/day/person)

Without road With road % increase
(n=56) (n=44) (t-test)
Case 1: Road yidds 1.287 2413 87%
20% income gain (2.29)
Case 2: Road yidds 1.287 1.976 54%
no income gain (2.00)

The table shows mean incomes for a group of villages that do not have road
access and a group that does. Mean income is much higher for the villages with
roads. From such statistics the conclusion is sometimes drawn that the roads
generated these large gains¥4 87 percent increase in mean income for one group of
villages and 54 percent for the other in this particular case.

However, these numbers were created by a model in which roads generated an
income gain of only 20 percent for case 1, and no gain for case 2. The model’s pre-
intervention incomes were drawn randomly from log normal distributions. Road
placement was determined endogenoudly, as a function of village income (with 25
percent weight) and a second independent log-normal random variable (75 percent).
The latter could represent population size, ethnicity, likely votes, historical accident, or
any other variable influencing road location by the government. Thus, roads are
distributed across villages in terms of a latent variable z = .25y + 0.75x where 'y islog
income and X is the other determinant of road placement. The model gave aroad only
to villages with pogitive vaues of z.

Of course, the evaluator does not know the true impact of the roadsand is
tempted to base an estimate on the observed differences in mean incomes between
villages with a road and those without. This yields a large over-estimate.

How Relevant isall thisto Poor Rural Developing Countries?

Many of the aforementioned limitations of conventiond rurad road investment gppraisa and

selection gpply directly to poor, largely rurd developing economies. For one, the assumptions
underlying the “maximize efficiency” god are generdly not plausble in such settings. There tend to
be few other re-distributive instruments such as atax system. Indeed, we look to sectors such as

rurd infrastructure and roads to help achieve re-distributive objectives. In addition, it smply cannot

13



be assumed that investments in rurd roads will automaticaly be pro-poor. Failure to consder the
equity objective alongsde the efficiency one will thus bias sectord investments against poorer areas
and poor people.

Consumer and producer surplus as conventionaly measured appear to be inadequate
measures of expected benefits in these settings. For example, in countries such as Viet Nam and
the other Adan trangtion economiesit is particularly difficult to predict how agricultura output will
dter or how traffic levels will develop given how many factors can begin to change dl a once. In
many aress, labor and land markets will be newly developing alongside the road investment. Roads
have been just one of many congraints to development. We know little about how the rehabilitation
of aroad link interacted with the other changes in the economy will eventudly dter traffic flows and
composdition, agricultural and other sectord employment, input and output markets. This may well
aso be true in more static economies¥s such as in Sub-Saharan Africa®s where, due to a series of
other congraints, effects from the road may not be reflected in traffic levels or agricultura
productivity for along time. On the other hand, the argument that there will be substantial pro-poor
gansfrom rurd roads which are difficult to measure and to include in conventiond CB andyssdso
holds for most of these rurd settings. For these reasons, working within the CE framework and
attempting to refine it, gppears to be the most gppropriate, as well as promising, means of tackling
rurd road gppraisd.

In some countries, assuring minimum access to dl may be pro-poor sinceit islikely that the
better-off are well-served by past road investments. Further expansion will thus tend to reach the
poor. However, this may not necessarily be the case in the poorest countries. Viet Namisacasein

point. The country had negligible investment in infrastructure for decades coupled with destructive
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wars. The road stock remains sparse and in severe disrepair. There has clearly been atendency to
concentrate first on rebuilding higher level networks as opposed to insuring basic access to isolated
and poor communes. One would need a very large budget to ensure aleve of *minimum access' to
al and yet, the benefits from any lesser god will tend to be captured by better off areas. Itisdso
necessary to consder that providing road access to isolated, poor communities may be far from a
cost effective use of scarce resources for poverty dleviation. Thus, given an objective of raising
living sandards in a cost-effective way, and given the fixed nature of most rurd transport

projects¥s where the totd dlotted budget for the project isadmost certainly not sufficient for
ensuring some defined minimum access to dl householdsYa a method is till needed for ranking road
projects that takes into account both equity and efficiency.

One response to these problems has been to argue that it isredly of little consequencein
rurd developing economies because inaccessbility is an adequate proxy for poverty. Itisaso
srongly implied that high poverty areas have low economic potentia. Such convictions underlie the
rhetoric and judtification for current poverty focused gppraisal gpproachesto rurd road
projects¥s whereby, typicaly, abudget is set asde for non-economic or ‘socid‘ objectives, not
subjected to ordinary economic analys's, and projects are chosen so as to maximize the population
provided with *basic access for acost deemed acceptably low. Under this perspective, the
gopropriateness of a sdlection formula that aims to identify places where poverty and economic
potentia are high and accessislow, is open to serious doubts.

This paper argues that if one wants to use a transport intervention to reduce poverty, it
seems important to worry about al three factors. Among places where benefits will be high, there

are poor and non-poor places, among poor places there are ones where access is bad and ones
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where accessis dready good. A road will not help the poor if they dready have good access.
Alternatively, in some poor and low access places, the codts far outweigh the potentia benefits from
improved access. Other interventions¥s such as facilitating out-migration¥s are more cost-effective
way's to reduce poverty.

Only data can help resolve these conflicts. For example, data can throw light on the
argument that the poor are concentrated in areas where access is bad and vice versa. If the
empirical evidence supports that view, one variable can be dropped from the formula used to
identify appropriate interventions. A commune level data base covering 200 of Viet Nam's
communes in six provinces alows an investigation of these issues®

To illugtrate the proposed methodology, these data were used to create measures of
poverty, inaccessibility and economic potentiad for each commune. Poverty is represented by an
index that combines the rate of infant mortdity, the rate of manutrition for children under 5, and the
incidence of hungry households in the commune.® Inaccessibility takes into account the existence of
passenger and freight transport services, kilometers of commune roads per area, accessto different
levels of road, railroads, navigable waterways and whether a paved dl-wesather, or paved
sometimes impassable, commune leve road runs through the commune. Economic potentid reflects
population dengty, agricultura potentid (here represented by irrigated agricultura land per capita),
the number of socid and economic facilities, human capitd (percent of children 15 and under who

have completed primary school) and number of other development programs. Each of the index

® See van de Walle 1999 for a descri ption of the data-base¥ the Survey on Impact of Rural Roadsin Viet Nam
(SRRV).

6 Hungry households are defined nationally as those with the income per person equivalent of lessthan 13 kg of
rice per month. Thisisapopular and widely collected statisticin Viet Nam
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components was attributed points reflecting low, medium or high vaues¥s determined by the range
of the data% for amaximum of 100 points for each index. One can cartainly quibble both with the
variablesincluded, as wdl as how they are aggregated. Y €, the generd conclusion was not in the
least dtered by sengtivity tests changing the combination and aggregation of the variables.

The communes were ranked according to each of the three measures. Figure 1 plotsthe
commune rankings by inaccessibility againgt rankings by poverty; figure 2 does the same for
inaccess bility and economic potentia; and figure 3 does so for economic potentid and poverty. As
isreadily seen, there is very little correlation between any of these rankings.

These data clearly show that, in Viet Nam &t least, one cannot Smply reduce the choice to
places with poor access, or high poverty, or economic potentid. It will be important to figure out
how to combine and weight these factors so asto select the places where roads will have the
greatest impact on poverty given the cost. Clearly, there are places where inaccessbility, poverty
and economic potential are dl high, identified by the north-east quadrant in each figure. Project
selection needs to be able to identify the intersection of the three. Thisis where returnsto road
investments will be highest. Of course, even among these places further choices will exist but they

will matter much less.

17



6. The Appraisal Problem Revisited

Let usassumeinitidly that afixed budget is avalable for raisng living sandards through the
rehabilitation of rura road links. How should the budget be dlocated? In answering this question,
one must consder the alocation between regiond entities, such as province, didtrict and commune,
And one must consder geographical coverage within each of these levels. In making these choices
one wants to assure a cost-effective use of resources, given the overall objective of reducing
poverty.

A number of issues arise in addressing this appraisa problem. First, how can we measure
expected benefits? This raisesthe issue of how to account for factors which can be expected to
influence the benefit stream, and aso attaching some vaue on those factors to dlow aranking of al
potential investment projects. Various transport and existing road attributes (e.g., road dendity in
the areq), aswdl as commune and population characterigtics (e.g., human resource development;
presence of development projects and complementary infrastructure) will clearly influence the sociad
returns from an investment. But they are likely to do so in differing degrees.” This suggests that
some kind of weighting scheme must be designed to reflect each factor’s significance. How are
such weights to be determined?

Another distinct issue concerns how distributional god's are to be incorporated. All ese
equd, preference should clearly be given to poorer beneficiaries of the trangport facilities. This
brings up firg the question of how “poverty” should be measured. In practice, data availability and

comparability across the potentid roads zones of influence, islikely to be the decisve factor. A

” Numerous studies have remarked on the key role of complimentary inputs and mediating variablesin explaining
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second issue to be decided relates to what tradeoffs will be accepted between reaching the poor
and other objectives, such astraffic volume.

A find question concerns the ability to centrally appraise dl potentid road links¥a that
could run to tens of thousands¥s individudly. Isit acceptable to rely on alimited number of
“representative’ road link gppraisas and to extrapolate to other areas? Do aternativesto this
common solution exist?

On top of these concerns, there is no guarantee that the initid budget alocation was
optimal. 1stoo much or too little being alocated to the sector as awhole?

The following section proposes one gpproach to resolving these issues, within redistic

information condraints.

7. The Proposed Approach

A totd budget C isavailable for road rehabilitation investments. It is assumed thet there are
many road links that are potential candidates for the project and that C is not sufficient to fund them
al. Thetask of the gppraisd isto provide aranking among these potentid links by defining a
seection formula that identifies places where poverty and economic potentia are high and
bility is poor. Ultimately, we want aranking formulathat can reflect tradeoffs between these
variables and gill be implementable.

It is assumed that each road link has a set of encompassing communities (EC) and that
benefits are confined to those communities. Although thisis unlikely to be the ided way to definea

road’ s zone of influence, it reflects a pragmatic attempt to resolve the data collection problem. The

the gainsfrom arural road investment. For example, see Hine (1982) and Cook and Cook (1990).
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approach takes advantage of the fact that data is often, and/or more easly, collected at the
community level. For data reasons too, inequdity within the EC isignored¥z dl those within agiven
EC aretreated the same way. Road links here refer to any type of road%s whether provincia
(state), district or commune.

The benefit to atypica user of aproposed link is estimated from data on existing physica
infrastructure, human devel opment, economic potentid of the region and other factors that may
influence the margina gains from aroad investment. One could then caculate tota benefit
(multiplying by the number of people in the EC) and hence the benefit to cost ratio for the link.
However, this tregts different usersin different EC’ s the same way, and so does not reflect equity
concerns. Ingtead we want to give higher weight to poor users. Thisis done by attaching a socid
weight to each EC, reflecting how poor resdents are on average. Thus a socidly weighted benefit-
codt rétio is created.

Socid wefare (SW) is defined as SSBIN;, where S isthe socid (equity) vaue attached to a
typicd user of thei’th link, taken to be the average person living inits EC; B; denotes the efficiency
benefit per person for the i’th link; and N; isthe number of peoplein the ECsof thei’thlink. Also
let C; denote the total cost of rehabilitating the i’ th link (cost per unit length times length).

The problem is then to maximize SW subject to SC; = C. To find the best dlocation, dl
potentid road links should first be ranked by the benefit-to-cost ratio: SBN;/C;. (If B = Bfordl i,
then the ranking is Smply done by SNi/C;). Arbitrary thresholds for different types of roads, or for
amounts set aside for the poor, are not required. The same criteria are used for al road links.

If aminimum pecuniary rate of return is o sipulated then thisis afurther congtraint thet

mugt be satisfied. If the minimum rate of return condition is not satisfied then one finds the feasble
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project composition which achieves that rate of return at maximum SW, or one spends less than the
initid budget. If the condraint is satisfied then that suggests a case for expanding the initid budget.
However, it is essentid that the stipulated minimum pecuniary rate of return factorsin the exisence
of non-pecuniary benefits. | will return to this point.

Benefits and equity weights The measure of benefit for the i’ th road link (B;) is derived
from the vaues of a series of variables X; which help determine the average benefit that can be
derived from the road investment within the link’sECs. These include attributes of the road and
attributes of the people served. Some factors may lessen benefits, some may increase the stream of
benefits. Careful thought needs to go into ensuring that relevant variables are accounted for as
much as possible. However, what is considered will ultimately depend on what can be measured at
the encompassing community level. Certain factors will be of more consequence to the road
benefits, aswell asto overdl project objectives, than others. For example, we may want to put a
higher weight on connectivity to the existing network than to the sate of the existing road. Hencea
system of weights (w;) needs to be established which reflects the relative importance of each
variablein X in the determination of eventua benefits. So B = S;w;X; where Sw; = 1. For each
link i, the welghted vaues of the Xs are then added up to get a measure of the total expected
benefit from the road link. This should then be expressed on aper capita basis.

Inagmilar fashion, we can pogtulate that the socid weights S are aweighted sum of the
vaues taken by a vector of measurable variables Z; describing the socio-economic conditionsin the
EC of thei’th road link. The poorer the average person in an EC, the higher thevalueof S. Thus, §
= SwviZix Where vy isthe weight attached to the k' th factor deemed relevant to the overdl socid

weight, where Sv, = 1.
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Animportant issue isthe scding of B and S, since this determines the overdl importance
attached to equity versus efficiency (as measured by the Bs). Thisis avaue judgement. One way
to decide the issueisto fix theratio of the maximum B to the minimum B and smilarly for the Ss. B
can be normalized to vary between zero and 100, sgy. Smilarly the minimum S (for the least poor
EC) can be st to zero. The decision on the maximum S (for the poorest EC) then determinesthe
relaive weght attributed to equity versus efficiency by the formula.

Findly, the resulting measure of benefitsis divided by the esimated codts to give a benefit
to cost ratio. The costswill vary according to the type of road being rehabilitated and the planned
work. The ratios are then used to rank dl road link investment proposas. The firgt disbursement
from the budget goes to the link with the highest benefit-cost ratio. The next disbursement goesto
the next highest ratio, and so on till the budget is exhausted.

Minimum rates of return: Given vauation problems, and snce these are worse for certain
projects, akey implication is that it cannot be optima to ingst that dl projects achieve the same rate
of return as required for a public investment with known (measured) benefits. Under the approach
common in current practices in the sector, aproject must either achieve acertain return or it is
taken completdy outside the norma evauation system. In redlity, for al projects we should be able
to measure some benefits reasonably straightforwardly and some not. Instead of putting certain
projects outside the evauation process, it would be better to explicitly alow for the vauation
problems and ensure that dl investments achieve a certain minimum rate of returnin the
measurables. This gpproach would need to rely on estimates of average non-pecuniary benefits for
abroad class of projects probably drawing on evidence in other settings. Proper, careful evauation

based on the latest evauation best practice, that alows for endogenous placement and, where

22



possible, uses experimentd methods, must be undertaken to arrive a benchmark rates of return for
different classes of projects. Once we have an idea of the magnitude of average non-pecuniary
benefits and hence internd rates of return from the investments, we can set the measurable rate of
return cutoff points. Recognizing our lack of knowledge in this areawill add impetus towards
resolving the issue in a believable way taking proper account of biases such as dueto the
endogeneity of program placement (as discussed above). This means setting up focused and
rigorous research projects that aim to cover enough project types to provide an idea on various
non-pecuniary benefits.

There are a number of judgements that will need to be made to implement the above
gpproach, notably in setting the various weights (including the overdl weight on equity versus
efficiency). The next section will suggest how well-informed judgements, consstent with socia

vauesin each setting, might be formed in practice.

8. Putting the Approach into Practice®

The following gives astep by step example of possible implementation in Viet Nam.
Ohbvioudy, it isimportant to be flexible and dlow for inditutional and other local condraintsin
implementation. The approach needs to be piloted, revised after afirst cycle and dtered in the light
of experience. All players must be willing to accept set-up costs including the time necessary for
data collection and analysis, and for al project proposals to be made.

A fixed budget is available for the rehabilitation of rura road links. All provinces (covered

8 This section elaborates on an actual example from arecent World Bank project. Some points have been
developed further than in the project for expository reasons.
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by the project) compete for this budget. The specific variables and their weights are devised by the
project team in collaboration with the government. The idealis to then decentrdize the formulato
the provinces that will be responsible for making proposas and bid for the money. The Seps are as
follows
Step 1: Availahility of data a the commune/didtrict level and an extensve consultetive
process dlows the Bank and the transport ministry teams to delineate a set of Xs% encompassing
commune and road characteristics¥a that must be taken into account in estimating expected
efficiency benefits® A potentia list of the variables that determine efficiency gains might include the
following:
Road dengity in area; Locd human resource devel opment: as measured, say, by percent of
children completing primary school; Other (complementary) development projectsin areg;
Accesshility to socid service facilities; Accessihility to other forms of  transport (train,
waterways); Agricultura development potentia as measured, say, by unused land with
agriculturd potentia; Current road condition; Linkages with the existing network of roads.
Step 2: Next the scde and key variables determining the imputed socid vaue of the benefits
from alink must be determined. From the point of view of the project objectives, the poverty leve
isan important characterigtic of ECs. Idedly, poverty data by commune would be avaladle
centraly. Data often exist & commune or digtrict level but there is no system to compileit nationdly.
One possihility isto rely on the provinces to come up with an interna poverty ranking of their

communes based on a composite index of variables (Z) influencding S, the content and scale of

which is decided centrdly. For example, this could include IMRS, average incomes, literacy, share

9 A number of variablesthat hel p determine the efficiency gains might also enter the equity weights, possibly
with the opposite sign! For example, thereis evidence of significant complementarities between physical and
human infrastructure investments (for example, van de Walle 2000). Thus, itislikely that the marginal benefits
from aroad project will be higher in areas where education and health status are higher. On the other hand, one
might want to favor ECswith lower human capital, and hence welfare, with ahigher distributional weight.
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of school-age children attending secondary school, under-nutrition, etc. Since such indicators are
typicaly expressed in different units, a different scae must be determined so that the numbers can
be added up (note that this gpplies dso to the Xs). Most communes report such datato the district.
The province authorities should then be able to collect the information from each of thar didtricts.

Step 3: To determine the weights on the variablesin B and S, and the value of the scde for
the poorest EC relaive to the least poor and hence the scaling of equity versus efficiency concerns,
amulti-disciplinary group of Government and non-government Vietnamese experts can be set up to
define the weights by consultative process. The Bank team can design and participate in ameeting
to do this. Possibly separate meetings will be needed for Sand B. By relying on a commission of
local experts, it is expected that the measurement of benefits will adequatdly reflect societal vaues.

Step 4: A technical assistance team should be provided to each province for a certain
amount of time to explain the rules of the game, help make project plans, comment on the shelf of
possible projects, etc. It will aso explain that vaidation checks will be made.

Step 5: All provinces produce proposas. The methodology is applied to dl types of roads.
The provinces mugt carefully weigh the costs of spot repairs, versus renabilitation, versus full
upgrading in making their proposas. Each province draws up alist of benefits and costs for al road
links put forward as potentia sub-projects. The process should alow for proposas that include
more than one road link, and possibly combinations of different levels of road links. For example, a
benefit-to-codt ratio calculation could be based on a network of 2 or more contiguous links where it
is persuasvely argued that the benefits from one link are consderably higher if the other link isaso
rehabilitated. The technica team will be respongble for explaining this and extending assstance to

the provincid teams.
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Step 6: Since the formulais fully decentrdized it would be desirable to introduce incentives
to play according to the rules. VVdidation of the province assessments of numbers can be made on a
random basis. A province that is found to have cheated is punished. Punishment can consist of
being thrown out of the game, or face some appropriate pendty such asatax on its costs.

Step 7: The money is dlocated to provinces according to the ligs. The firgt unit of money
goes to the highest benefit for cost “sub-project”; the second to the next and so on. One potential
issueisthat of the cross-province funding distribution. It is concelvable that the best projects will be
concentrated in afew provinces. If thisis aconcern there are a number of waysto prevent this
eventudity. 1t might be specified that the second pot of money must go to a different province from
thefirgt, and so forth, to avoid dl the money ending up in only afew places. Or it may be decided
that each province originaly sdlected to participate must get a minimum of the totdl, (say /60" in
the case where 30 provinces are participating). Alternatively, aformula could be determined by
which one hdf of the entire budget is dlocated in proportion to province populaion Sze, or
population and a provincid index of inaccessibility and poverty, leaving the rest to be dlocated
according to where the most cost-effective links are proposed. Either way, the money is lill
alocated according to the ligts of rankings. If the minimum alocation has been reached for each
province, we stop. If not, then we will need to go back to the list and go through a process
whereby the last chosen link is dropped and (unlessit is located in the under-funded province)
replaced by the link with the highest cost/benefit ratio from the under-funded province, and so on.

Step 8: For arepresentative project within each of the main road types, a conventiond
internd rate of return caculation is made based on producer and consumer surpluses. Thisisused

to estimate the overdl rate of return to the set of sub-projects selected up to Step 7. A minimum
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return that is adjusted for expected non-pecuniary benefit levelsis determined. If the averagerate
of return is a or above the minimum then one sops. If, however, it is beow the minimum, then one
has to subgtitute projects that had not previoudy been included for somethat had. Thus substitution
should be made so asto assure the least cost in terms of the more comprehensive measure of
benefits used in selecting projects. The project with the lowest benefit-cost ratio in the road type
category with the lowest rate of return should be dropped and replaced by the project with the
highest ratio amonggt those previoudy rgected. This continues until the minimum rate of return is

reached.

9. Concluding Comments

The gpproach proposed here builds on a number of past approaches, observations and
project experience. The am has been to focus the discussion back squarely on the poverty
objective, but doing so within a public economics framework in which efficiency and equity
concerns are insgparable, information is incomplete in important ways, and resources are limited.
The gpproach triesto avoid the tendency to treat budgets for so-called *social objectives outside
the redlm of hard-nosed economic analys's, but aso recognizing the congraints faced in practice in
implementing rigorous gppraisal with limited informeation.

The advantages of proceeding as outlined in this proposa include that it holds the hope of
building capacity, and is participatory; it extracts loca information that may not be reedily available
to the center; and it appears to be feasible through its reliance on the participation of loca
authoritiesin the appraisal of sub-projects. The method promises to assume that the most effective

investments are selected from the point of view of poverty reduction, given both the information and
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resource congtraints.
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