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PREFACE
 

U NDER the terms of reference for the Decentralization: Finance and Management (DFM) Project, 
one early output of the Project is the preparation of a background or "state of the art" report. The 

challenge presented to the authors of this report was to answer the question: How can the likelihood 
of maintaining rural infrastructure be increased in developing countries so that rural infrastructure 
facilities are sustained over time rather than allowed to deteriorate long before their expected useful 
lives are completed? This volume represents our effort to meet that challenge. 

As envisioned in the original project design, DFM brings three, heretofore poorly integrated branches 
of literature to bear on the problem of sustaining rural infrastructure: the new institutional economics, 
public finance economics, and institutional analysis. In this volume we demonstrate how theory derived 
from these bodies of literature can be woven together to improve our understanding of the difficulties 
many developed and developing countries experience in sustaining rural infrastructure facilities. 
Because this integration has not been attempted previously, many of the arguments contained here are 
unique to this document. 

The focus of our discussion is the institutional arrangements (the structures of rules) within which rural 
infrastructure facilities are financed, designed, constructed, operated, maintained, and used. These 
arrangements, as they operate with regard to a specific type of facility in a particular physical and social 
environment, shape the incentives of individuals responsible for sustaining that facility. If the sus
tainability of infrastructure investments is to increase, institutional changes must be made that substan
tially alter incentives. 

Examples of successfully sustained rural infrastructure cited in this volume indicate that considerable 
improvement in this difficult area is possible. 

Several case studies drawn from the authors' own experiences, from those of various donor agencies, 
and from the academic literature are presented to provide both successful and unsuccessful real-world 
examples of infrastructure sustenance efforts. As the relationship between theoretical concepts and the 
practical problems of infrastructure sustenance is not always obvious, these case studies serve to 
illustrate the concepts we discuss. 

As decentralization has not been entirely successful as a strategy to alter incentives, we propose an 
alternative approach to the problem of designing institutional arrangements that are capable of 
sustaining rural infrastructure. First, we illustrate how the principles of the new institutional economics 
are related to problems of infrastructure sustenance, presenting the following specific arguments: 

" Commonly, a large number of individuals with different personal preferences, interests, and 
resources participate in infrastructure development decisions. 

" It is reasonable to expect that individuals will behave in opportunistic ways so as to further 
their own self-interests. 
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- In order to overcome opportunistic behavior, significant transaction costs must be incurred in 
negotiating, concluding, implementing, and monitoring the numerous agreements that are 
necessary if infrastructure facilities are to be sustained. 

. A blend of both scientific and -dime and place information is necessary for the successful or
ganization of infrastructure development efforts. 

. When information is held in different degrees (asymmetrically) by the actors involved in 
decision making, additional occasions for opportunistic behavior in the form of adverse selec
tion, moral hazard, shirking, and corruption arise. 

. Institutions that can counteract these tendencies to engage in opportunistic behavior are neces
sary if the incentives that lead to undesirable outcomes are to be overcome. The heavy reliance 
on kinship networks in developing countries can be explained by the absence of effective 
counteracting institutions other than the family. 

Certain attributes of rural infrastructure facilities themselves can undermine infrastructure development
efforts. Two principle features of most rural infrastructure facilities are: (1)they can be used jointly by 
many individuals simultaneously; and (2) it is difficult to exclude users even if they do not contribute 
to the development and maintenance of the facilities. These attributes have often meant that these 
facilities are provided by public enterprises rather than by private enterprises. 

It is important to distinguish between the production and provision of public services. Production, which 
entails the combining of inputs to produce outputs, can be carried out by private enterprises for many
public services. Provision activities involve decision making regarding the quantity and quality of 
services to be provided and about how and for whom these services are to be made available. Often the 
public sector must be involved in provision because such activities are not profitable if undertaken by 
entrepreneurs on a private basis. 

Public provision of services raises additional problems concerning the measurability of the quality of 
construction and the flow of services and creates opportunities for rent-seeking I activity, often by the 
most powerful persons in a society. In addition, economies of scale in production have often been cited 
in support of organizing production through a centralized national governing unit. Numerous small 
provision units can take advantage of these economies, however, if they are free to contract for 
production with larger jurisdictions or with specialized private contractors. 

The attributes of the services yielded by rural infrastructures incombination with the incentives facing
the multiple actors who are involved in the development of these facilities create an especially
challenging set of problems. Our analysis systematically reviews five institutional arrangements with 

A rent is a return over and above one's opportunity cost. Rent seeking, then, is an effort to capture a profit greater than that which
would be generated by competitive market forces. This extraordiaary profit is often made possible by acts of government rather than
by directing money, time, and other resources to productive activity. The resources expended by rent-seeking firms or individuals 
are wasted from society's viewpoint because they add nothing to social product. Noncompetitive bidding procedures are an example 
of rent seeking. 
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regard to how effectively they can be expected to overcome these problems. The institutions considered 
are a simple market, a differentiated market, a user group organization, and centralized and decentralized 
government hierarchies. We conclude from this analysis that: 

" No single institutional arrangement is likely to overcome the varied transaction costs that char
acterize the provision and production of infrastructure facilities. These transaction costs include 
the costs of coordination, and information search, in addition to the strategic costs associated 
with shirking, adverse selection, moral hazard, free riding, rent seeking, and corruption. 

" When this entire array of transaction costs is considered, one must recognize that tradeoffs are 
likely under alternative institutional arrangements. That is, a highly centralized arrangement 
may be able to overcome free riding and take advantage of highly technical information and 
economies of scale in production, but it may be able to do so only with the loss of time and 
place information. Furthermore, it can create additional opportunities for shirking, rent seeking, 
and corruption. 

" Efforts to decentralize administration essentially involve changes in the production side of 
centralized structures. The career track of the personnel involved remains unchanged as does 
the array of incentives they face. 

" In certain instances, user group organizations are able to overcome some of the transaction 
costs associated with infrastructure development. Where such groups rely solely on their own 
efforts, however, the costs of obtaining good technical information may be great, and, when 
such groups do not have the power to sanction rule breakers, free riding and shirking may 
abound. 

" Donor organizations play critical roles in most major infrastracture development efforts in 
developing countries. Actors within these organizations also face incentives (i.e., rewards for
"moving" large amounts of money) that can lead to adverse outcomes. 

The design, construction, operation, and maintenance of rural infrastructure facilities and efforts to 
reduce transaction costs all require resources. Resource mobilization and allocation themselves often 
constitute a crucial impediment to sustained infrastructure development efforts. With respect to resource 
mobilization, we conclude the following: 

" Desirable resource mobilization instruments must meet a variety of often competing criteria. 
These include revenue adequacy and growth, equity, efficiency, administrative feasibility, and 
political feasibility. 

" The appropriateness of each of the various general resource mobilization instruments available 
largely depends on the nature of the service being financed and the objectives sought. 

" The nature of the resource mobilization instruments employed also greatly affects the incen
tives to sustain the infrastructures being financed. For example, in-kind contributions by users 
may be considerably more effective than monetary contributions !tovercoming tendencies of 
authorities to shirk or steal, because in-kind contributions are more visible; on the other hand, 
grant financing may create rather weak incentives for officials to invest in maintenance. 
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The mere existence of resources is insufficient to ensure that they are used for infrastructure 
sustenance; the funds must be budgeted for that purpose. However, there are powerful incen
tives that can work against such budget allocations for maintenance. Institutional arrangements 
that provide for the creation of special-pv-pose organizations or the earmarking of funds may 
help to overcome these tendencies. 

The search for ways to overcome the strong and diverse incentives that work against infrastructure 
sustenance has commonly focused on only two or three of the issues raised in our analysis. In our 
estimation, this search has been based on a truncated analysis of institutional arrangemerts that only 
emphasized the importance of utilizing scientific information, forestalling free riding, and capturing 
economies of scale. Our approach expands this list to account for additional transaction costs, 
particularly those associated with aggregating time and place information and reducing shirking, rent 
seeking, and corruption. In addition, we suggest that polycentric governance arrangements generate
incentives that improve the sustainability of rural infrastructure development. Specifically, we argue 
that: 

Polycentric institutional arrangements generate greater opportunities for competition, which in 
turn creates incentives that lead to improved outcomes. Although coordination costs can rise 
under such arrangements, these higher costs must be evaluated with respect to the increased 
benefits produced. With greater numbers of competing organizations involved, gains can be 
realized by reducing the costs of opportunism, allowing contracting between a variety of or
ganizations, and by permitting greater use of time and place information. 

In fact, polycentric arrangements are not unheard of in the developing world. Long-lasting in
digenous organizations are commonly arranged polycentrically, suggesting that the benefits of 
such arrangements have been recognized by those most directly affected by the arrangements. 

Under any institutional arrangement, conflicts between the multiple actors are certain to arise. 
However, the effective operation of polycentric systems requires explicit investment in effec
tive conflict resolution mechanisms because more independent decision-making authorities 
exist and because of the competitive nature of polycentric arrangements. 

" Polycentric arrangements also enhance the likelihood that greater use can be made of the 
private sector in the production of rural infrastructures. In fact, public-private industry struc
tures constitute a reasonable arrangement that can take advantage of scientific information and 
economies of scale inaddition to constraining the opportunistic actions that impair successful 
infrastructure development. 

" The problems of designing institutions for infrastructure development are entirely too complex 
to allow any blueprint approach to institutional change to succeed. Instead, the design prin
ciples must be considered in any design effort. 

We conclude our analysis by specifically identifying the principles that should guide the designing of 
institutions for infrastructure development and maintenance. These principles vary according to what 
type of facility is involved. For those facilities used by an identifiable, localized group of individuals 
who obtain highly salient and substantial benefits from the provision of a facility, such as smaller-scale 
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irrigation systems, we suggest that donors invest in projects only when firm evidence exists that the 

facility's beneficiaries: 

" are aware of the potential benefits they will receive; 

" recognize that these benefits will not fully materialize unless the facility is maintained; 

" have made a firm commitment to maintain the facility over time; and 

" do not expect to receive resources for rehabilitating the facility if they fail to maintain it. 

This can be accomplished by investing in infrastructure projects in which: 

" The direct beneficiaries are willing to invest some of their own resources up front. 

" The direct beneficiaries are willing to pay back a substantial portion of the capital costs (at low 
interest and over a long time, if necessary) and to undzrtake maintenance.
 

" The direct beneficiaries are assured that they can:
 
1. 	participate in designing the project; 
2. 	 monitor the quality of the construction work performed; 
3. 	 examine the accounts that form the basis for their financial responsibilities; 
4. 	 protect established rights in land, water, etc.; and 
5. 	 hold contractors accountable for inferior workmanship that 

is discovered after the system is in operation.
 
" The granting agency is assured that:
 

1. 	beneficiaries' commitments to repay costs will be enforced by appropriate legal action, if necessary; 
and 

2. 	beneficiaries have an effective organization with demonstrated capabilities to mobilize resources, 
allocate benefits and duties, and resolve local conflicts. 

* All donors and the host government are firmly committed to the above principles and will not 
provide funds to bail out those beneficiaries who fail to meet their responsibilities. 

The task of producing and sustaining facilities such as roads, which serve less easily identifiable 
beneficiaries scattered over a larger spatial area, is much more difficult. Donors should fund projects 
that meet the following criteria: 

" The nature of rural road services, for example, is such that charges directly linking payments 
with benefits received are likely to be impossible to implement. Instead, broader public 
resource mobilization instruments are necessary. 

" This places greater responsibility on the institutions that are responsible for aggregating
preferences. The creation of multiple provision units for different types of roads, e.g., localized 
-nits for minor collector roads, larger units for roads connecting market centers, and even 
larger units for regional highways permits more efficient preference aggregation. 
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" Decisions regarding infrastructure investment should be contingent on up-front investments by 
user communities, which are also required to repay at least some portion of the capital costs. 

" The requirement to repay loans implies, as well, that the provision units must have some 
general revenue-raising powers of their own. Revenues can be mobilized locally through local 
fees and taxes that reflect the benefits received from passable roads, e.g., property-based levies 
or local marketing fees. Larger jurisdictions may rely on indirect taxes on vehicle inputs, such 
as petroleum and tires, or on vehicle licenses. 

" Where indirect taxes are already being collected by central governments, tax sharing based 
simply on use-level differences may be most appropriate. 

" If revenue sharing or grant/loan funds for the purpose of maintaining roads are to be made 
available to local jurisdictions, national governments must be able to hold local units account
able for their use of these funds. Likewise, local units must be able to insist that revenues to 
which they are entitled are transferred to them by national government authorities. 

" In addition to the organization of diverse provision units, however, those who are using and 
paying for infrastructure must have the opportunity to communicate their preferences to 
provision authorities and to hold these authorities to account for their decisions about in
frastructure investment. This requires efforts directed toward creating an open and competitive 
political process. 

" Because road construction and maintenance tasks can, and often do, involve complex contract
ing relationships between public authorities and between public authorities and private firms, 
the realization of high quality work depends crucially on the operation of a public judiciary or 
other conflict resolution mechanism that is independent of administrative authorities. 

The principles contained herein and the suggested mode of analysis provide a general analytical 
approach to the problems involved in successfully developing sustainable rural infrastructure. Although 
this approach is not proposed as the answer to overcoming these problems, we feel that it is more likely 
to be successful than the cursory quick-fix analyses that commonly characterize efforts at improving 
this extremely difficult state of affairs. 
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CHAPTER 1 

Introduction 

S USTAINING investments in public infrastructure Improvements to local water supply facilities can
through proper maintenance and use is a problem lower the costs of obtaining drinking water and can 

facing rural and urban areas in both developing and also have important positive effects on health by
developed countries. Cities and states within the decreasing the incidence of waterborne d;seases. 
United States increasingly face depletion of their 
public capital infrastructures due to insufficient main- Beyond these direct impacts of rural infrastructurerpai. oretenace nd elaedPoblms ae een investments on the incomes of facility users are potentenan ce an d delayed repair. Problem s are even moreti l nd r c i m a s on o al e p y e t a d i 
pronounced in developing countries where infrastruc- tial indirect impacts on local employment and in
ture maintenance has been foregone in urban and rural comes. Consideralle evidenceuearea sigoalke,seereresorceconsraits, suggests that 
areas alike, due to severe resource nificant additional multiplier effects on rural nonfarmconstraints, emly ntadic earsdutoheikgsnumerous competing needs, and inappropriate incen- employment and income arise due to the linkages

numeouscometig inen-nedsandinapropiat between rural farm and nonfarm activities (see Mellor
tives for those responsible for maintenance. Drainage and nofarm actii (se me 
systems in many large cities of developing countries and Johnston, 1984). As farm production and income 
are not properly maintained, resulting in dramatic rise, perhaps in response to improved infrastructure,are ot roprlymainaind,esutingin ramtic increased demand is created for locally produced
floods that destroy considerable amounts of property, incra s demd imreatand sometimes lives, during the rainy season. Inrural d rc pucedgoods, such as farm equipment, and services, such asandlies,omeimeurig te riny easn, n rral those provided by transporters and blacksmiths. The 
areas of the developing world, capital infrastructure pro id ey traso s and smis Th 
deteriorates rapidly as maintenance is foregone or as pio o s o tese and ser ice isfaciitis arTh miusedreult n ech cse s a likely to be labor-intensive and, therefore, create adfacilities are misused. The result in each case is a ionlporutesfroclmlyet.Fth
decrease in service flows from infrastructure and, donasopruites fo lo emlomet Fer
hence, a decrease in the efficiency of capital invest- more, as emphasized by Melor (1976), Mellor and 
ment. Lele (1973), and Hazell and Roell (1983), middle

income farmers also purchase locally produced con-
Successful infrastructure investments result in a sumer goods and services, which are also produced

flow of benefits that exceed the costs of constructing, witi labor-intensive technologies. Arecent paper by
operating, and maintaining facilities and, therefore, Haggblade, Hazell, and Brown (1989) cites studies 
create additional income and stimulate production. showing that for each additional unit of agricultural
Improved rural roads lower the costs of transporting income generated, from 0.5 to 0.8 additional units of 
agricultural inputs and outputs which, in turn, can local nonfarm incomes are produced. One infrastruc
raise farmgate prices of agricultural products and ture-related reason forthesmallermultipliereffects in 
stimulate production. Irrigation facilities can increase Africa (1.5) than in Asia (1.8) advanced by Haggblade
the productive output of land by increasing crop yields et al. (1989:1185) is the limited possibility for irriga
andbymakingdoubleoreventriplecroppingfeasible. tion in Africa, which in turn limits the demand for 
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locally produced pumps and other irrigation equip-
ment. 

Public infrast,ucture facilities are obviously not 
the sole cause of increased farm incomes in the rural 
areas of developing countries, but they constitute an 
importantaaogcomponentSof the bwtheypcessten inem yortacmetofthegrowth process even in 
extremely low-inc4, me countries. The implication of 
this is that increasing the long-term productivity of 

capital infrastructure in rural areas can promote 
regional economic development and help to create 

les. 2 tocreas-local off-farn employment opportunities. Increas-
ing the availability of productive rural infrastructures 
and ensuring that they are sustained is, therefore, a 
sensible objective. 

Despite large potential benefits from public in-
frastructure facilities and their sustenance, the evi-
dence also shows that in many countries throughout 
the world today, capital infrastructure investment is 
not sustained. Instead,forcapital facilities peiodof areimewitoutbuilt andreatielyshot 
operat4 for a relatively short period of time without 
adequate maintenance. They then deteriorate and fall 
into disuse. Failure tosustain infrastructure facilities 
is obviously wasteful in terms of the foregone re-
sources originally invested in the facilities that could 
have been used for other purposes. We are, of course, 
not alone in recognizing this. Indeed, considerable 
attention has already been given to the issue of sus-
tainability parti' ularly by international lending and 
donor institutions. Because it is a concept we rely 
upon heavily throughout this volume, it is important 
to clarify what we mean by sustainability 

Various lendig and donor institutions define sus-
tainability differently, but they all use the term to 
evaluate projects that have received external financial 
support. Hence, the concern of these institutions is 
whether, once external support has ended, the sup-
ported activity continues through to the end of the 

expected useful life of the project. For example, a 
recent review of the United States Agency for Inter
national Development's (USAID's) interventions in 
health programs defines sustainability as "a 
program's continuing to deliver services or sustain 
benefits after the donor's technical, managerial, andfinancial support has ended" (Buzzard, 1987:2). This 
definition does not consider the size of the benefits 
relative to the costs of sustaining them, although it 

reaietthcosofutingtemaloght 
might be presumed that if actors were willing to incur 
the costs necessary to keep benefits flowing, such 
incremental benefits would exceed the incrementalcosts. Nevertheless, decision makers who concern 
themselves only with the continuation of a project are 
at risk of forgetting that the creation of net positive 

benefits is the principal objective of any investment 
in development. 

The World Bank avoids this risk by defining sus

tainabilit y in eg to oietments. Itevaluates sustainability in regard to wheher 
the economic rate of return of a project is at least equal 
to, if not greater than, the opportunity cost of capital 
(Cemea, 1987:3). This conceptualization is coin
patible with the objective of maxizing net social 
wab te e f i netth objectwelfare because it requires a project to yield net 

benefiz hat exceed the total costs of the undertaking. 
Total costs include capital as well as operation and 
maintenance costs. Under this more stringent defini
tion, there may be projects that continue to operate 

after a donor has left the scene but are not sustainable 
under this definition because the project has faile. to
yield benefits in excess of total costs. 

We use the World Bank definition of ss
tainability in this volume because it focuses attention 
o t 

o h ncplojcieo nrsrcuedvlpment: the creation of benefits through the utilizationof scarce resources. 3 This definition has the added 

For example. Ahmed and Hossain (1988) found significantly higher levels of local economic activity in Bangladesh communities 
that had better-developed rural infrastructure facilities than in localities where such facilities were either nonexistent or had 
deteriorated. 1heir findings also suggested that the poor shared in these benefits primarily because of the increased demand for !abor 
services. 

2 This is not only the case in developing countries; for example, Eberts (1989) shows how public infrastructure and economic 
development are positively related across regions in the United States. 

3 	The concept of "sustainable development" has also been given considerable attention recently. A much broader concept than 
infrastructure sustainability, it refers to the quality of present development projects that safeguard the opportunities that future 
generations will have to continue making productive use of environmental resources (see World Commission on Environment and 
Development, 1987). 
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advantage of applying equally well to infrastructure 
activities that are undertaken without the support of 
externally supplied funds. 

Under this definition of sustainability it is also 
possible that an infrastructure investment may not be 
sustainable under one set of circumstances but could 
be under another set. Consider, for example, the con-
structionofa road embankmentx kilometers in length. 
Inthe midst of this embankment is an unbridged gapthat makes the road impassable during several months 
of monsoon floods. Such an investment would likely
be undertaken only if ex ante estimates suggest that 

the road will yield positive net benefits during nine 
months of dry-season use. It could easily be the case, 
however, that ex post evaluations show that the road 
is not maintained simply because nine months of 
usage is inadequate to yield benefits in excess of the 
costs of carrying out the required maintenance. How-
ever, it is also possible that building a bridge that 
would allow the road to be used throughout the year 
would result in benefits that far outweigh the costs of 
the bridge, thereby achieving the objective of sus-
tainability. In fact, an evaluation of sustainability 
should ignore the original costs of building the road 
because, once incurred, they are sunk costs and ought 
to play no role in subsequent decisions as to whether 
or not to invest in the bridge. Interestingly, in an 
instance such as this, it may well be the case that the 
incremental investment in the bridge, which is sus-
tainable under otur definition, can also result iii expost 
evaluations that the entire investment of the road plus 
the bridge was'sustaaable. 

It isalso quite possible that afacility's benefits are 
considerably larger than the recurrent costs of operat-
ing and maintaining it, but the facility is still not 
maintained. If an appropriate set of institutional ar-
rangements are not in place-including methods of 
mobilizing resources from beneficiaries-a facility 
that should generate net Ienefits is allowed to 
deteriorate, leading to nonsustainability even though 
the infrastructure facility is potentially sustainable, 

aWe argue throughout this volume that there are 
variety of complex reasons, including inadequate 
maintenance, for the nonsustainability of many in-
frastruct,. - undertakings in the developing world. In 
the next vo sections of this chapter, we review the 
magnitude of maintenance problems in developing 

countries today, then proceed to explain how decision 
making at all stages of infrastructure development
during design, construction, operation, and use-may 

affect the sustainability of the resulting facilities. We 
then preview the argument developed in the remainder 
of this volume by addressing briefly what we see as 
the priacipal determinant of nonsustainable in
frastructure investments: the inappropriate incentives 
faced by the actors who participate in the design,
construction, operation, maintenance, use, and financ
ing of the facilities. That section is followed by a 
discussion of the primary evaluative criterion appliedin this analysis--that of economic efficiency-and itsreltionship to such criteria as equity and account

ability. We end the chapter with an overview of the 
chapters to follow. 

fina ial se 
of the Capital Sustenance Issue 
Investments in infrastructure facilities such as roads 
and bridges, irrigation systems, and water systems 
have played a major role in efforts to develop rural 
areas. A recent review of the World Bank's invest
ments in rural development concluded that "Overall, 
expenditures on infrastructure account for nearly half 
the project costs for all RD [rural deveiopment] 
projects" (World Bank, 1988: 18). These investments 
have necessarily generated substantial operation and 
maintenance costs that maist be met if the infrastruc
ture facilities are to be sustained. 

During the late 1970s and early 1980s, develop
ment analysts addressing the problem of infrastruc

ture sustenance devoted considerable attention 
specifically to the problem of finance, a problem that 
has yet to be resolved. Heller (1974: 251) was one of 
the first to consider the finance problem. In his 
analysis of the recurrent cost problem in Kenya, he 
argues that efforts to undertake large-scale public 
inve, .. ,ent programs in many developing countries 
have a "myopic quality" due to the assumption that 
projects will "actually realize their full productivity."
He asserts that: 

This loss in productivity arises from a neglect 
of the dynamic fiscal commitments engendered 
by public investments within the overall 
budgetary constraints in the public sector. It is 
perhaps obvious that, in order for any invest
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ment project to be fully productive, there must 
be future expenditure outlays for operations and 
maintenance. Yet unlike private investments 
there is no guarantee that a public sector 
project's social productivity will be reflected in 
its operating revenues (ibid). 

An important contribution of Heller's work in 
Kenya and elsewhere has been the estimation of ratios 
that reflect net recurrent expenditure requirements 
relative to initial investment expenditures. These so-
called "r" coefficients, when multiplied by the initial 
capital investment, estimate the flow of resources that 
must be forthcoming for an investment to reach its full 
productivity, i.e., be sustained. Heller (1979), for ex-
ample, finds that r coefficients for feeder roads range 
from 6 to 14 percent, and those for trunk roads vary 
from 3to 7 percent. This implies that for feeder roads, 
for example, an investment of one million dollars in 
construction will require an annual investment of 
$60,000 to $140,000 over the life of the roads for the 
upkeep and repair that will enable users to realize the 
maximum possible benefits. Ramakrishnan (1985: 
118) found that r coefficients for water development 
activities in Kenya ranged from 16 to 44 percent 
during the period of 1976 to 1983. Thus, construction 
ofnew infrastructure facility brings with it continuing 
resource requirements for operation and maintenance 
that must somehow be met if infrastructure invest
ments are to be sustained. 

Where insufficient resources are available to 
operate and maintain infrastructure facilities, they 
deteriorate over time. Because the initial investments 
are not sustained, the facilities gradually fall into 
disuse. Summary evaluations by USAID of irrigation 
and road projects have all reached similar conclusions 
regarding the significance of inadequate maintenance, 
In a 1983 comprehensive evaluation of irrigation 
projects, the authors concluded: 

The effective productive life of irrigation in
frastructure is limited-often by more than the 
internal rates of return in project papers might 
indicate- but the deterioration and ultimate 
death of such systems can be hastened through 
poor design, environmental degradation, a lack 
of operational skills and inadequate preventive 
maintenance. Thus, gross inefficiencies in the 
system result, and transfiguration through 
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rehabilitation is required if production or in
come targets are to be met (USAID, 1983: 83). 
Similarly, the authors of a summary rport on 

eimilato ofrs a summay rin
 
eight evaluations of rural roads undertaken during
 
1979 and 1980 concluded:
 

Except in a few countries, maintenance of roads 
has been woefully neglected, as confirmed by 
six of the eight rnral road impact evaluations. 
The deterioration of a road results in high politi
cal, social, economic, and environmental costs 
and may result in a complete loss of the original 
investment (Anderson and Vandervoort, 1982: 
46). 
The problem is, of course, not unique to USAID

funded projects. A recent review of the "road main
tenance crisis" by the World Bank concluded that:
 

More than one-quarter of paved and one-third 
of the unpaved roads in 85 countries receiving 
roadway assistance from the World Bank al
ready are in such poor shape as to require par
tial or complete reconstruction. 
Over 40 percent of currently passable paved 
roads are at the critical stage where strengthen
ing is necessary to prevent structural failure 
which would necessitate reconstruction. 

An additional US$4-5 billion is estimated to be 
necessary every year to slow future deteriora
tion in the roads and highways of developing 
countries (Harral, 1987: 1). 

Most sobering is the recognition that a principal 
cause of today's road maintenance crisis is the failure 
to maintain these roads in the past. If about $12 billion 
had been spent on preventive road maintenance inthe 
85 countries, the $40 to $45 billion costs now required 
to reconstruct deteriorated roads could have been 
avoided (Harral, 1987: 1). 

Insufficient finances are a major cause of hade
quate levels of maintenance, but are by no means the 
only cause. Sustenance problems are more complex 
than simply fineng the resources needed to cover 
operation and maintenance costs, as a recent study of 
the performance of largs-scale, government-owned 
irrigation systems in five Asian countries illustrates. 
Scholars from the International Irrigation Manage



ment Institute (IIMI) found that irrigation fees paid by 
farmers varied substantially from a low inThailand of 
$8.00 per hectare (ha) to a high in Korea of $192.00 
per ha. As shown in Table 1.1, the costs of operations 
and maintenance (O&M) also varied substantially 
from alow in the Philippines of$14.00 perha to a high 
in Korea of $210.00 per ha. Only in the Philippines 
did the farmers contribute sufficient revenue to cover 
annual costs of maintaining these large-scale irriga-
tion works. 

Table 1.1 Revenue Collected,O&M Costs, andEstimatedBenefits 

(1) (2) (3) (4) (5) 

Revenue 
from 

Farmers 

Revenue 
0&M as a% 
Costs of O&M 

Benefits asa Percentageof: 
Capital

0&M plus 0&M 
Indonesia $ 26 $33 79% 370-1000% 32-78% 

Korea 192 210 91 278-370 38-71 

Nepal 9 16 56 1000 82 

Philippines 17 14 121 1428 102 

NOTES: 

The entries in columns I and 2 are in $USlhectare 
converted from local prices at official exchange rates in 
June, 1985. 

The entries in column 3 represent column I asa per
centage of column 2. 

The entriesin column 4 areestimatedbenefits ofirriga-
tionasapercentageofcolumn2.These estimatesarebased 
on internalpricesof rice, which are heldfarabove world 
prices. If calculated on the basis of world prices, the 
estimated benefits of irrigationwould be a much smaller 
fraction of cost. (The rangesfor Indonesia andKorea are 
basedon low and high estimatesforbenefits.) 

The entriesin column 5 areestimatedbenefitsof irriga- 
tion asa percentage ofestimatedcapitalcosts. (The ranges 
for Indonesia and Korea are based on low and high es-
timatesforbenefits andfor costs.) 

When IIMI scholars examined the estimated 
benefits to be derived from these projects, they found 

that they were disappointingly low, given the capital 
and recurrent costs associated with the projects. Only 
inthe Philippines isitclearthat farmers could actually 
have afforded to pay for the full capital and operating 
costs of these projects without being worse off than 
they were before the projects were constructed. 4 

These findings are unfortunately not at all unusual. 
Recent studies in Mexico, Bangladesh, and Pakistan 
have also found that recurrent costs are not met by 
irrigation fees and that estimated benefits from recent
ly constructed, large-scale irrigation projects are notsufficiently high that farmers could afford to pay for 
the full costs of these projects from increas2d income 

(Repetto, 1986). 

Consequently, the problem of sustainability in
volves issues that transcend the problem of main
tenance and may involve problems at any and all 
stages of the infrastructure development process. We 
view the development of an infrastructure facility as 
a process that involves combining inputs (at various 
stages in the process) to produce desired effects. 
Rather than concentrating solely on maintenance ac
tivities, most of our analysis encompasses five integral stages in this process: design, construction, 

operation, maintenance, and use.5 Finance is impor
tant to each of these stages because each requires the 
utilization of scarce resources. 

Phases of Infrastructure Development 

Our principal objective in this volume is explaining 
why it is so difficult to sustain rural infrastructure. We 
consider maintenance (and its financing) to be a key 
determinant of sustenance, but maintenance cannot be 
adequately considered apart from the other activities 
involved in infrastructure development. The type and 
level of maintenance required is intmately related to 
how a project is designed, financed, constructed, 
operated, and used (see Uphoff, 1986b: 63-70). 

The design stage of infrastructure development is 
frequently thought of as occurring prior to construc
tion and as being undertaken by technically trained 
engineers. This is an accurate image for many new, 

4 	Data, rounded off, are from Small, et al. (1986: 35 and 37), as cited in Repetto (1986: 5 and 8). 
5 	Uphoff (1986b) identified the first four of these stages of infrastructure development. We add "use" to this list because, as will 

become apparent in the discussion to follow, alternative use modes can significantly affect the speed at which acapital asse!t 
deteriorates. 
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large-scale infrastructure projects, but not all. This 
image implies that the design of an infrastructure 
facility is based almost entirely on scientific and tech-
nical knowledge. In fact, effective design involves 
both technical knowledge as well as highly localized 
information. The importance of technical knowledge 
to the construction ofa facility varies from one project 
to the next. Localized, or time and place information, 
however, is always needed to design sustainable in-
frastructure facilities because it ensures that the 
facilities will be well-fitted to the problems a specific 
group of people face at a particular time and place. 

Design activities that are based exclusively on 

statistical summaries available to engineers who live 
in the capital city and/or who are unwilling to involve 
local users in the design process will not incorporate 
sufficient time and place information. Uphoff (1986b: 
63) describes three well-documented cases in which 
farmers in the Philippines, in Nepal, and in Mexico 
"told engineers who were planning dams across rivers 
reaching high seasonal crests that the desrgns being 
drawn for that location would not stand up." The 
engineers refused to alter their original designs and in 
"all three cases, the dams washed out" (see D. Korten, 
1980; Shrestha, 1980; Cemea, 1984). Evaluations of 
projects that provided facilities that have been effec-
tively maintained substantiate the important role the 
ultimate users played in the design process (see 
Haratani, et al., 198 1; World Bank, 1976). 

Finance,like design, is frequently thought of as a 
one-shot activity. Indeed, some of the problems as-
sociated with infrastructure maintenance may stem 
from the presumption that the only major problem in 
financing infrastructure is the aggregation of funds to 
pay for design and construction. This view ignores the 
problem explored by Heller of obtaining adequate 
resources to operate and maintain a structure. The 
question of how to efficiently and equitably mobilize 
resources - monetary as well as nonmonetary - for 
infrastructure development is crucial. 

Constructionmay be undertaken by any of a wide 
variety of public or private enterprises. Construction 

activities may require the use of capital-intensive 
modes of production, such as those involved in the 
construction of a major road network or a large-scale 
irrigation project. Many construction activities, how
ever, are not capital intensive and may be undertaken 
by enterprises that rely on relatively untrained 
laborers. Many small-scale, rural infrastructure 
facilities have been constructed by those who will use 
the facilities, relying on local materials and simple 
technology. Extensive literature on labor-intensive 
approaches to road building also exists (International 
Labor Organization, 1979, 1982; National Research 
Council, 1981; Beenhakker, 1988). 

The design and construction of infrastructure 
facilities, including the activities involved in financ
ing these phases, can be completed by relatively short
lived "projects." Organizing and financing operation, 
maintenance, and use, on the other hand, requires a 
long-term perspective. 6 Infrastructure facilities vary 
in terms of how much and what type of labor is 
required for theiroperation.A rural road, for example, 
requires little, if any, additional labor to operate. The 
distribution of water to various subsections of an 
irrigation system, on the other hand, may require the 
daily attention of highly trained personnel. A school 
does not operate at all without teachers. 

No infrastructure facility can continue to operate 
efficiently for its expected life without some level of 
routine and emergency maintenance. Generally 

speaking, maintenanceis any activity that slows the 
deterioration of a facility, whether that deterioration 
has been caused by use or aging. Maintenance 
involves anumherof different activities. Most impor
tant are roatine activities that are performed 
throughout the life of a facility, and periodic activities 
that are undertaken at specified intervals. Main
tenance, with its emphasis on retarding deterioration, 
should, therefore, be distinguished from emergency 
repairs and reconstruction and improvement ac
tivities. Repairs are those activities carried out in 

response to unexpected failures in the structure; 
reconstruction is designed to return the usefulness of 
the facility to its original level; and improvements 

6 A recognition of this marked difference in the time perspectives of design and construction as contrasted to operation, maintenance, 
and use leads one to question the dominance of "projects" or "schemes" in the budgets of many developing world countries. 
"Project" budgets are well suited to the initial design and construction phases, but appear ill suited as mechanisms of support for 
continued operation and maintenance. 
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increase the quality or quantity of services available 
from afacility. For some rural infrastructure facilities, 
such as rural roads, it is not always easy to distinguish 
these various types of activities. 

knowledge about how fast a facility deteriorates with 
or without various types of maintenance activities. 
Individuals, particularly public officials, must be 
strongly motivated if they are to use scarce resources 
to invest in efforts to reduce an imperceptibleHowuhaitenance activityisneendswhtt y odeterioration rate rather than in other activitiestenance activity is needed depends not only on the 

infrastructure design and on local factors, such as the 
weather, but also to agreat extent on the level and type 
of use of the facility. The appropriate maintenance 
activities for a rural road depend or, the number and 
weight ofvehicles using the road as well as on the type 
ofthe road and the quality of its construction. The cost 
of maintaining the walls of irrigation canals is af-
fected by the nature and effectiveness of the rules 
regulating animal and vehicular traffic across the 
canals. Because maintenance requirements are deter-
mined by all of the other phases of infrastructure 
development, any effort to analyze failures to main-
tain a facility must consider the incentives facing 
participants in the design, construction, operation, and 
use of a facility, -s well as the incentives of those 
responsible explicitly for rvintenance. 

Few of the benefits of maintenance activities are 
immediately or easily noticeable. Both of these char-
acteristics increase the difficulty of designing institu-
tions to induce substantial investments in main-
tenance. Any capital investment will operate for some 
period of time without much investment in routine 
maintenance. 7 Many investments in routine main-
tenance primarily affect how a facility will operate at 
some future date rather than affecting how it operates 
today ortomorrow. 8Filling small cracks in the surface 
of a road has no immediate impact on the "ride" 
enjoyed by persons driving across that road; painting 
the metal gates of an irrigation system does little to 
improve their performance immediately. 

The benefits of such investments are reaped in the 
future, in the form of a reduction in the rate of 
deterioration that may be difficult to measure. The 
activities produce no easily identifiable outputs. To 
perceive a change in a deterioration rate requires 
considerable time and place information and 

producing more obvious and immediate returns. 

One obvious way to instill motivation for main
taining an infrastructure facility is to hire individuals 
whose entire income depends upon their ability to 
keep a system in good rerair. This requires, however, 
that someone else is motivated to provide the funds to 
employ the caretaker. In addition, one must design 
institutions that counteract the tendency to shirk on the 
part of the caretaker. These are not trivial tasks. 

Although the task of designing institutions that 
generat the arode in stttios ted 

generate the approprate incentives for those expected 
to contribute to or actually undertake the maintenance 
of a facility is c mplex, it rests on two simple initial 
propositions: 
1.The individuals who are expected to invest their 

own resources (including their own time and 
labor) in the maintenance of a rural infrastruc
ture facility must perceive the benefits they ob
tain as a result of the resources they devote to 
maintenance to exceed the costs.
 

2. 	The existence of aggregate benefits from main
taining a facility that exceed aggregate costs is 
not sufficient to ensure adequate levels of main
tenance over time. 

We will return repeatedly to the challenges of institu
tional design throughout this volume. 

Reasons for Lack of 
infrastructureSustenance 
Identifying the reasons for the failure to sustain many 
capital investments and proposing remedies to reduce 
the squandering of resources in impoverished settings 
are lifficult tasks. The cause of failure could occur at 
any or all of the stages of the infrastructure develop

7 	As we discuss in Chapter 5, infrastructure facilities vary in regard to how fast they deteriorate without routine maintenance. Some 
never break down totally and stop operating. They just deteriorate at a faster rate. Others break down often when not maintained and 
thus provide rapid feedback about their condition. 

8 We are appreciative of several conversations with Ron Oakerson who has stressed the problems of time-delay and subtleness. 
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mer' :rocess; there is no solitary, easily identifiable 
cause. One cannot point to poor design, lack of resour-
ces, inadequate training, lack of coordination, oppor-
tunistic behavior, or overly centralized institutions as 
the single cause of the problem, even though some of 
the above are most likely involved whenever a par-
ticular infrastructure facility is inadequately main-
tained or completely abandoned. 

On the other hand, we argue that there is one 
underlying analytic cause for the infrastructure 
maladies described above. That cause is the set or sets 
of perverse incentives facing participants in the 
design, construction, operation, maintenance, and use 
of infrastructure facilities. Improper incentives as-
sociated with the methods used to finance these ac-
tivities will also contribute to their failure. In other 
words, when we find major investments in rural in-
frastructure deteriorating rapidly or abandoned a few 
years after construction due to an underinvestment in 
maintenance, we presume that some of the actors 
involved in the process of development (including 
maintenance) faced a set of incentives that rewarded 
them (or did not sanction them) for actions that 
yielded an unsustainable investment. 

The design and funding of an infrastructure 
project involves human actors. These same persons or 
others undertake construction. Still others are in-
volved in the day-to-day decisions about whether and 
how to operate, maintain, and use a particular facility, 
When facilities are located in blatantly inappropriate 
locations or when the resources required to build 
and/or maintain them exceed the resources available, 
the consequences are the result of human choice. 

Rather than presume that the individuals involved 
intended to produce an infrastructure facility that was 
not sustainable, we prefer to assume that the in-
dividuals involved were rational decision makers 
trying to generate net benefits in a given situation. 
However, individual decision makers in charge of 
infrastructure development, maintenance, and use 
often face considerable uncertainty and some are op-
portunistic. These individuals may make decisions 
regarding infrastructure development that either pur-
posely or inadvertently harm some members of a 
community, or that leave other members considerably 
better off. In other circumstances, individuals may be 
confident that a particular decision or action will 

produce personal ber.efits forthemselves, and may act 
on this basis; these actions can instead produce unin
tended or even harmful consequences for these in
dividuals. When incentives are better matched to the 
situation, individuals make decisions that produce 
outcomes that are both personally and socially 
rewarding. In such cases, the advantage that one ir 
dividual derives also produces benefits for others. In 

an optimal institutional arrangement, the incentives 
that an individual faces motivate the individual to 
generate net benefits rather than net costs for all. 
However, few operational institutions approach such 
optimality, and many generate incentives that lead to 
outcomes that are grossly suboptimal. 

Nothing about the process ofdesigning, financing, 
constructing, operating, maintaining, and using in
frastructure facilities makes it impossible for humans 
to create systems of incentives that lead to relatively 
efficient and equitable outcomes. Many facilities have 
proved valuable enough to some comnmunities that 
they regularly invest resources to sustain their con
tinued operation. Farmers in Nepal, for example, in
vest substantial quantities of laborevery yearin main
taining irrigation canals constructed centuries ago 
(see Pradhan, 1983; Martin and Yoder, 1983). 

Although not impossible, designing incentive sys
tems that motivate individuals to develop and main
tain rural infrastructure facilities in a manner that 
produces net benefits is more difficult than designing 
structures within which many other goods and ser
vices can be efficiently produced. The additional dif
ficulty derives from the special characteristics of 
public facilities. This analysis carefully considers 
these characteristics and identifies those principles 
whose application to institutional reform might im
prove the incentives to produce sustainable infrastruc
ture. 

Underlying Obectivas 
As we stressed earlier, identifying means of maintain
ing existing infrastructure facilities is not the principal 
objective of this analysis. Some facilities are simply 
inappropriate for the situations for which they werc 
built and should not be sustained. Instead, the primary 
objective of this analysis is to clarify the institutional 
design prerequisites for maintaining facilities whose 
operationis,orpromisestobe, economicallyefficient; 
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that is, the benefits to society exceed the costs of 
operating and maintaining them. When the resources 
necessary to operate and maintain a facility exceed the 
benefits to be gained from such activity, society would 
be better off allowing that structure to deteriorate. 

Economic efficiency, however, is not always the 
sole concem of efforts to sustain capital infrastructure, 
Equitable treatment of all persons within society often 
is of equal concern. Policies that redistribute resources 
to the poorer segments of society are of considerable 
importance in developing countries where distribu-
Lions of wealth are highly skewed. Thus, while ef-
ficiency would dictate that scarce resources be used 
where they produce the greatest net benefit, equity 
goals may temper this objective, resulting in the 
development of facilities that benefit particularly 
needy groups. 

Although we do not dispute the crucial importance 

of redistribution in some contexts, the primary focus 
here is on an efficient allocation of resources. Thisher ison n eficentallcaton f rsouces 'fits 
does not necessarily conflict with distributional goals. 

Infrastructure investments may be targeted toward 
particular segments of society, such as the poorest of 
the poor. These facilities should still be operated so as 
to maximize their outputs, such that the target groups 
can derive the largest benefits possible from the in-
vestment. Although any ultimate decision regarding 
tradeoffs between equity and efficiency must be made 
by developing world policymakers, maximizing 
returns from targeted investments is still preferable to 
a total lack of concern for the efficiency of invest-
ments of scarce resources. 

Finally, we recognize that officials must be ac-
countable to citizens concerning a facility's use. This 
may be especially true in the case of donor-financed 
facilities where effective resource utilization (mean-
ing reasonably efficient use of resources in line with 
equity goals) is ofgreat concern to those underwriting 
the project. Such an objective does not need to conflict 
greatly with efficiency and equity goals because, as 
we will argue in subsequent chapters, efficiency com-
monly requires that information about the preferences 
of citizens be available to decision makers, as does 
accountability. Institutional arrangements that ag-
gregate this information will also assist in the realiza-
tion of efficiency at the same time they serve to 

increase accountability and to promote the achieve
ment of redistributional objectives. 

Overview of the Approach 
With these objectives in mind, we begin our discus

sion with a set of examples intended to illustrate the 
complexities of the issues underlying infrastructure 
sustenance. Chapter 2 begins with a very simple ex
ample of capital investment by a single owner-user. 
Even in this simple case, the issues concerning main
tenance are not trivial. This !: followed by examples 
drawn directly from experiences in developing 
countries. Because we do not wish to convey the idea 
that infrastructure facilities in developing countries 
are never sustained, the cases include both instances 
of obvious failures as well as examples of where 
conditions have led those involved in the development 
and use of infrastructure to maintainidcntifytheir certaininvestments. By examining successes, we 
principles that explain these successful infrastructure 
prnilstaexanthesucsflnrsrcueinvestments and might be usefully employed in other 

se nts. 
settings. 

The cases discussed in Chapter 2 lead us to argue 
that the many scholars who have advocated greater 
decentralization of development efforts have, per
haps, had good reasons for their policy prescriptions. 
The third chapter, therefore, considers first the diverse 
meanings that have been attributed to the term 
"decentralization" and then discusses several cases in 
the Philippines in which efforts to decentralize have 
had mixed results. 

The difficulty of sustaining improvements in the 

performance of those involved in infrastructure 
development experienced by many decentralization 
programs points to the insufficiencies of the theories 
informing the design of these programs. In this 
volume, we develop a theory of human behavior 
within institutions that better explains the failure to 
sustain infrastructure and suggests policy reforms. To 
do this, we build on a rapidly expanding literature 
commonly referred to as "the new institutional 
economics." Within this literature, theoretical work 
on transaction costs and collective action is particular
ly relevant to the problem of infrastructure sus
tenance. 
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In Chapter 4, we apply transaction cost analysis to 
a situation in which multiple actors must make com-
plex decisions about infrastructure development, 
Rural infrastructure facilities are frequently open to 
use by many individuals whose preferences, stakes, 
and use-patterns vary dramatically. These individuals 
may differentially obtain the benefits and pay the costs 
of rural infrastructure development. Further com-
plicating the issue, many of the infrastructure invest-
ments of interest here are made by public officials 
acting as agents for a poorly specified public. Thisofte mens etwe 1 ~then een essdiret lnkoften means an even less direct link betwee oatheultimate beneficiaries of maintenance efforts and 
utose nfiials of arerena e effortsand 
such efforts. 

Because many actors and considerable sums of 
money are involved in infrastructure development, 
there is a need for complex contracts among these 
actors. The persons involved in contracting require 
considerable information both prior to the signing of 
a contract and during its implementation. As Chapter 
4 emphasizes, the difficulties involved in obtaining, 
processing, and controlling such information impose 
costs and provide opportunities for strategic behavior 
that may produce unintended results. The design of 
institutions that can counteract these incentives is 
essential. 

The characteristics of rural infrastructure facilities 
that require collective action on the part of prospective 
users adds another source of complexity beyond that 
explored in Chapter 5. The problems of contracting 
among multiple actors attempting to limit the costs of 
opportunism have been analyzed principally in rela-
tion to private goods (see Williamson, 1979; 1985). 
We will consider these same problems in relation to 
such public facilities as rural roads, irrigation systems, 
and village water supply systems. Keeping nonpayers 
from enjoying the services provided by rural in-
frastructure is often difficult or inappropriate. In such 
cases, public provision for development acti',,ties is 
necessary. Public provision, however, poses several 
difficulties. For one, it creates opportunities for rent-
seeking behavior. Furthermore, public authorities 
may not know whether maintaining a facility is 
worthwhile because of the difficulties of measuring 
the benefits generated by a facility within the tech-
nological constraints faced in most developing 

countries. Determining just which public authority 
should develop and maintain a facility may also be 
difficult to determine. Substantial economies of scale 
can sometimes be gained from constructing large 
infrastructure facilities that, once built, provide ser
vices that are most effectively operated and main
tained by smaller communities of users. 

Decisions about rural infrastructure development 
usually involve long-term commitments; hence, time 
is an important factor in all such decisions. When 

investment decisions are made in a static environm n ,i sp s i l o p o e tf t r l w f b n ftment, it is possible to project future flows of benefits 
and costs and calculate them in terms of present value. 
Uncertainty about the future will necessarily producesome specific investments that will over- or underes
timate benefits and/orcosts when these are actualized. 
Thus, some projects will be constructed that generate 
lower net benefits than presumed, and some projects 
that would have produced net benefits will not be 
undertaken. Some degree of error is unavoidable. The 
likelihood of errors in projecting benefits and costs is 
further increased by the fact that infrastructure invest
ments are undertaken in a constantly changing en
vironment. 

Many rural infrastructure investments are in
tended to stimulate economic growth. Economic 

growth itself can produce changes in the pattems of 
demands for and uses of rural infrastructure (whether 
or not the growth itself was the result of past in
frastructure investments). Thus, the structure of the 
situation itself may evolve over time. An infrastruc
ture investment that makes economic sense at one 
juncture may not be economically viable at another. 
Predicting an evolving structure ofdemands is a risky 
enterprise. While we do not argue that all infrastruc
ture investments that are later abandoned are the result 
oferroneous calculations at an earlier juncture, we do 
recognize that makipg fixed commitments in an 
evolving economy may constrain capabilities for cor
rective adaptations in the future. 

Thus, while much of what follows concerns rural 
infrastructure sustenance, we stress that sustenance 
simply forthe sake of sustenance is not an appropriate 
objective; maintaining past investments is justified 
only if the benefits of doing so exceed the costs, 
onl f the amunt of resource preosts, 
regardless of the amount of resources previously in
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vested. The long-term nature of infrastructure invest-
ments, often with slow rates of deterioration, and the 
problems this creates are also discussed in Chapter 5. 

Given thattheprocesses of infrastructuredevelop-
ment and maintenance involve diverse individuals, allmenhtheia wn eancesnvle deretionivfidts
with theirown preferences and perceptions of benefits 

and costs relating to complex goods in uncertain and, 
at times, evolving environments, it is little wonderthat 
infrastructure sustenance has proven to be so difficult 
throughout the world. The design of institutional ar
rangements to change the structure of incentives 
facing individuals making decisions about infrastruc-
ture is obviously a crucial place to intervene in a policy 
process. Redesigning existing institutional arrange-
ments to enhance their performance is a challenge. 

Institutional arrangements can be roughly de-
fined as the set of working rules used in any process 
tofdeermine h is ino le wht ationsaresto determine who is involved, what actions are avail-able to participants, the kind of information available,

how eciionswiladebe andhowbeneitsandhow decisions w ill be made, and how be nefits and 
costs are distributed. Much current institutional 
analysis relies on crude categories that identify institu-
tional arrangements as either public or private, i.e., 
part of the state or the market. This leads to simple 
diagnoses of "market failure" and the need for 
"government intervention," or of "state failure" and 
the need for "privatization." As we explain in Chapter 
6, the institutional arrangements involved in in-
frastructure development frequently defy any attempt 
to classify them as either public or private sector 
institutions. Many institutional failures do occur, but 
they are not simply the result of market or state 
failures. 

While there are arguments in favor of highly 
centralized provision and/or production of certain ser-
vices, such arguments are often supported by analysis 
that is truncated-based on only a partial considera-
tion of the costs and benefits of such arrangements. 
Specifically, in Chapter 6 we suggest that policy 
rciorms that focus on only the issues of free riding, 
economies of scale, and technical expertise can 
produce counterproductive consequences in regard to 
sustaining rural infrastructure facilities. Such trun-
cated analyses omit consideration of rent-seeking be-
havior, shirking, and availability of local time and 
place information, which is necessary in the design of 
all infrastructure projects. We then use the inter-

mediate performance criteria that are implied by this 
broader conceptualization of the sustainability prob
lem to evaluate alternative institutional arrangements 
for the provision and production of infrastructure. Weconclude that no institutional arrangement will per
cnld htn ntttoa ragmn ilpr
form better than all others in regard to all performancecriteria, tradeoffs are always necessary. Although no 
perect titutons e itws possibltoar 
perfect institutions exist, it is possible to alter the 
rebimpre th aviorincntives ah 

rules create for all of the actors involved, including 
external donors. 

Regardless of the degree of centralization of 
decision-making powers affecting infrastructure 
development and maintenance, there is always a need 

for mechanisms with which to mobilize the resources 
necessary to carry out these activities. Chapter 7 is 
devoted to a discussion of infrastructure finance is
sues. As suggested by Heller(1974), when infrastruct r a iii s a e f n n e r m a p b i i c hture facilities are financed from a public fisc, thep i cp l c al n e r r n f r i g t e b n ft 
principal challenges are transforming the benefits 
generated from the facility into resources available for 
operating and maintaining the facility and then sub
sequently ensuring that the resources mobilized are 
actually used for their intended purposes. 

A variety of finance instruments exist, but they 
vary in their effects on economic behavior, their treat
ment of persons in different circumstances, and their 
costs of administration. Those instruments that most 
closely link the resources mobilized and the benefits 
derived create the strongest incentives for com
pliance, while preserving an equitable outcome. 

Given the numerous unintended and/or un
desirable consequences of overly centralized institu
tional arrangements, decentralization provides a logi
cal alternative arrangement. But, as we argue in Chap
ter 8, just as some previous analyses have over
simplified the choice between state versus market 
arrangements, the assumption that the only choice is 
between "centralization" and "decentralization" is 
also a gross oversimplification. We argue instead that 
a much more reasonable, albeit complex, approach to 
institutional arrangements is through noncentral or 
polycentric arrangements. The problems of rural in
frastructure sustenance, including maintenance and 
control over use-patterns, are simply too complex for 
a simple arrangement to suffice. Instead, multiple, 
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nested institutions are needed. These complex institu
tional arrangements must be created if the constraints 
to achieving superior, if not optimal, leveis of main
tenance are to be overcome; and alternative arrange
ments must be analyzed if policy changes designed to 
relax some of these constraints are to be implemented. 

Performance depends, however, on the quality of 
the match that is achieved between institutional ar
rangements and the attributes of the goods and ser
vices being produced in a particular social and physi
cal environment. Therefore, themost important policy 
implication of our entire analysis is that the com
plexity of the rural infrastructure sustenance issue 
precludes any simple blueprint solution. Instead, 
analysis of the particular situation with a variety of 
interrelated institutional arrangements, with an im
perative that the analysis recognize the incentives 
each arrangement provides, is much more likely to 
lead to improved institutional reform proposals. 

The final chapter recaps the overall development 
of the arguments made in the volume, and suggests 
types of strategies that national governments and 
donor agencies might adopt to enhance the likelihood 
that infrastructure facilities, once constructed, will be 
maintained. While we feel strongly that the develop
ment of polycentric governance systems is a par
ticularly desirable long-term goal, there are other 
interim strategies that can and should be pursued. 

12



CHAPTER 2 

Infrastructure Sustenance and Maintenance Efforts 

A SDISCUSSED in Chapter 1,decisions about the 
design, construction, operation, maintenance, 

and use of rural infrastructure in developing countries 
and about how to finance the different phases ofinfrastructure development all affect whether in-
frastructure investments sustainedare over time,

aThu we nvetenproble ofinrastrucre ti.Thus, we view the problem of infrastructure sus-
tenance as more complex than simply providing for 
adequate resources to meet recurrent cost needs and 
ensuring that maintenance is carried out. In somecases, maintenance is the primary problem to be 
solved. In other instances, direct maintenance is in-

solvd. n oherinsancs,manteancdrec isin-
deed a problem but it is also a symptom of deeper 
problems associated with other phases of infrastruc-
ture development. In this chapter, ve examine howmaintenance decisions are affected by the way design,

mainenacear eciion bythewaydesgn,affcte 
construction, operation, use, and financing decisions 
are made. 

To achieve sustainable infrastructure investments 
requires that the current, discountcd value of futureflows of benefits resulting from infrastructure invest-
ments exceed the value of past capital investments 
(inludinge the ost of ast lcapital hesrentis(including the cost of capital) plus the current, dis-

couneduturalueof f opratng ad min-cotscounted value of future costs of operating and main-
taining these investments. Maintenance activities are 
almost always required if capital infrastructure 
facilities ale to yield services over an extended period 
of time. And, unless services are produced over anextended period of time, it is unlikel y that initial 
investments w ienefitserate sufficient to out-

invetmets suficint cneitsto ut-illgenrat 
weigh the costs of design and const,,uction. Thus, 

maintenance is nearly always a necessary condition 
for sustenance even though it is not by itself a suffi
cient conition. 

The activities involved in maintenance are usuallyTeatvte novdi aneac r sal 
not very complex. The decision processes involved in 
determining an appropriate level and type of maintnneporm oeeivlemn ope 
tensiceroga eve r inle manrcomplex 
cosidin even when onyasingle w nerur 
involved in making these decisions. We begin ourdiscussionofthecomplexityofdecisionmakingabout 
long-term investments with the presentation of thecase of a single, owner-user deciding about maintzr.;,
csoa inge, ownese c ing t mple 
ing a private, capital investmenL Using this simple 
m iv at inent s in mateae activities, we can identify the variables that are likely to 
influence decisions about how much and what type of 
inence cii t howlmuch ndhate of 

maintenance activity should be undertaken in more 
complex decision-making environments. 

Oee heve lpe t plevmde epresent several empirical cases to provide an ex
perience-based context for our subsequent discus
sions of the principles we feel are keys for enhancingtesseac frrlifatutr.Tefrtsto
the sustenance of rural infrastructure. The first set ofcaedou ntsvrlisacsofalrenth 
casesadcents sevral instncsro failin The 
senance of a al tructure ai The 
second set suggests that, although problems are ob
viously associated with all maintenance efforts, sufficient maintenance has been forthcoming in some set
tings to sustain rural facilities. We close the chapterwith some potential lessons to be learned from these 
with s es s 
empirical cases. 
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Factors Influencing 
the MaIntenance Decisions of a 
Single Owner-User of Private Capital 
To understand betterwhy the inadequate maintenance 
of rural infrastructure is a common problem in 
developing countries, it is useful to begin with a 
simple model of capital maintenance that pinpoints 
the economic variables that enter into maintenance 
decisions.; An owner of capital, i.e., any durable or 
long-lasting input that yields services over a period of 
time, recognizes that the quantity and quality of ser-
vices it delivers deteriorate over time due to the twin 
forces of aging and use. The rate of deterioration can, 
however, be slowed through maintenance. Because 
maintenance can increase the productivity of capital 
and/or prolong its useful life, maintenance itself is an 
investment. The basic economic model of investment 
suggests that maintenance will be undertaken only if 
it yields a rate of return greater than alternative uses 
of the resources so invested, 

Several factors are likely to influence a decision 
to invest in maintenance. One is the expected benefits 
from maintenance activities. These could take the 
form of either additional benefits during each year of 
the life of the capital facility or an extension of its 
useful life. A second factor is the cost of maintenance. 
Higher maintenance costs are less likely to yield posi-
tive returns and, hence, should lead to lower main-
tenance efforts. If the capital facility is capable of 
yielding a positive return even without maintenance, 
maximization of returns will mean that the facility will 
be replaced when its useful life is ended. Because 
maintenance can extend this useful life, the costs of 
replacing the facility will also enter into the main-
tenance decision; higher replacement costs will, 
ceteris paribus, make maintenance a more attractivL 
alternative. Finally, because these costs and benefits 
all occur over time and affect the future, the rate at 
which the future is discounted will also influence the 
maintenance decision. A high discount rate means that 
costs (and benefits) to be incurred in the future receive 
little weight in the decision; hence, if the rate of 
discount is sufficiently great, a decision maker may 

forego maintenance (and the costs it requires) today 
even though it may mean that the capital must be 
replaced sooner in the future. 

The discussion thus far has implied that main
tenance is a simple binary yes/no choice. In actuality, 
for many capital facilities different types and levels of 
maintenance are possible. A complete model of main
tenance must consider alternative maintenance 
regimes and the costs and benefits of each. Routine 
and emergency maintenance programs involve dif
ferent sets of activities. Routine maintenance ac
tivities are supposed to be undertaken on a regular 
basis and, ifundertaken properly, may allow the capi
tal owner to reduce the need to carry out emergency 
maintenance, which is undertaken only when the flow 
of services from the capital structure is threatened or 
impaired. Again, the choice between routine and 
emergency maii;enance is expected to depend on the 
perceived relative benefits of the two sets of activities 
and their relative costs and availability. In addition, 

however, the two types of maintenance and the 
demand foreach may depend on the perception of risk 
by the capital owner. If routine maintenance is ex
pected to lower the likelihood of a breakdown and the 
need foremergency maintenance, acapitalownerwho 
finds an emergency shutdown to be very costly is 
more likely to engage in routine maintenance than is 
an owner who would not be adversely affected by 
emergency shutdowns. 

To this point, the discussion has assumed that 
decisions about investing in maintenance are made 
independently of the initial decision about investing 
in the capital facility. For existing facilities, the 
original capital cost as well as the cost of past main
tenance are irrelevant to decisions about how the 
facility should be maintained now and in the future. 
In some cases, however, the maintenance decision is 
an integral part of the initial capital investment 
decision. Different types of capital that produce the 
same output may require different types and levels of 
maintenance. In this case, the initial planning 
decision concerning which type of capital yields the 
greatest return will depend on the expected flow of net 

The discussion here is intended .o be nontechnical in order to provide the flavor of decision making about maintenance. For amore 
complex modeling of optimal maintenance policies under avariety of conditions in the private sector, see Jorgenson, McCall, and 
Radner (1967). 
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benefits from the maintained facility. Hence, one 
individual may opt for a capital investment that has 
low initial costs but is expected to require consider-
able upkeep (purchasing a ten-year-old truck, for cx-
ample), whereas another may choose a more costly 
initial investment that may require less maintenance 
effort (such as purchasing a new truck). In a similar 
vein, the anticipated use of a capital investment may 
influence the initial choice. Some activities can use 
up capital more rapidly than othem and, therefore, 
may require a higher level of maintenance effort iftheuseful life of the investment is to remain unaltered. 

To illustrate these concepts, consider the 
hypothetical case of an owner-user of a truck. With 
"normal" maintenance the vehicle may be expected to 
travel 150,000 miles during its useful life. With more 
than "normal" maintenance, perhaps this mileage can 
be increased to 200,000 miles of travel whereas with 
less than "normal" maintenance, the truck may 
produce only 100,000 miles. Maintenance is not, of 
course, the only determinant of the useful life of a 
vehicle. The way the truck is driven can also affect 
its longevity or the cost of its operation. Furthermore, 
it could be the case that even without use, the metal in 
the truck will deteriorate in 20 yeas if not provided 
with maintenance in the form of protection from the 
weather. 

It is expected that, other things being the same, 
higher replacement costs, lower maintenance costs, 
and less discounting of the future would each lead to 
higher levels of investment in maintenance. Further-
more, a trucker who fears being stranded late at night 
with a faulty transmission may be more likely to 
engage in routine preventive maintenance of the 
vehicle than an owner would who does not fear such 
an eventuality. Of course, as with most eccnomic 
models, this assumes that the trucker is cognizant of 
the costs and benefits of maintenance activities and 
that the necessary inputs are available at some price. 

As he or she shops for a new truck, a buyer is also 
likely to take into account the uses to which it will he 
put and the levels of maintenance these uses might 
require. Hence, the potential buyer of a truck who 
expects to travel mainly on super highways or city 
streets may opt for a different vehicle than he or she 
would if the vehicle will be used on unimproved tracks 
in open pit mines. The dust the vehicle would be 

exposed to in a mine would require either consider
ably more maintenance or an engine designed to be 
used in such an environment. As most vehicle owners 
also recognize, the point will ultimately be reached 
where additional maintenance yields such small in
cremental benefits that it must be deemed uneconomi
cal. Replacement of the vehicle remains the only 
viable alternative. 

To summarize the "model" to this point, the level 

ofimatena undtken byany inglen ofprivate capital is likely to be affected by a variety of
factors. Although each decision maker may weigh 
these factors differently, in general one would expect 
that: 

• 	Greater expected benefits from maintenance 
should increasemaintenance. 

.	 Higher capital replacement costs, including 
cost of credit, should increasemaintenance. 

• 	Greater risk aversion should increasemain
tenance. 

Greater availability of related inputs to main
tan and use capita effectively should in
crease maintenance. 

* 	Higher costs of maintenance should decrease 

maintenance. 

Hercod 
tenance. 

Furthermore, the choice of the type of investment 
will also depend on the anticipatd use of the capital 
and the maintenance requirements that such uses en
tail (together with the factors included in the list 
above). Also, after some point, no maintenance, 
routine or emergency, may be deemed economical in 
light of these factors. 

A aAn additional factor that complicates decision 
making about maintaining private capital investments 
is the fact that the purchaser of a private capital 
facility-such as a truck-does not know the full 
performance characteristics of the investment at the 
time of purchase. When purchasing a ten-year-old 
truck, for example, the level of future maintenance 
that may be needed is heavily dependant upon how the 
previous owner operated and maintained thie truck. 
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When the investment decision was made, the new 
owner may have calculated estimated benefits and 
costs assuming one level of maintenance. Upon dis-
covery that the "used truck" breaks do%- more fre-
quently and requires more routine maintenance than 
predicted, the new owner faces some tough decisions. 
The new owner may decidc that the truck is a "lemon" 
and not worth further investment. Operating it 
without maintenance until it stops or selling it to 
someone else may be better options than continuedrepair and maintenance, 

One important lesson to be learned from this dis-
cussion of the maintenance decision process in the 
simplest case of asingle-owner, privately owned capi-
tal good is that each of these variables may be per-
ceiveddifferently by decision makers, thereby leading 
io different levels of maintenance in different cir-
cumstances. A second important lesson is that even 
the simple case is extremely complex. This is because 
maintenance is not a one-time-only act but is, instead, 
a process. Maintenance decisions made at one point 
affect the need for subsequent maintenance and can 
alter the useful 

61 
life of the investment. Hence,otimzin" mdel 	 anf mintnane isnecssaily"optimizing" model of maintenance is necessarily 

complicated even when only a single decision maker
is involved.2 

Although the same factors are called into play in 
any environment, the determination of optimal main-
tenance is more complex in public sector cases. In 
part, this is because the services provided by most 
rural infrastructure facilities are jointly used by more 
than a single person. For example, a rural road will 
be used by many people, each of whom may have 
quite different road use needs; in the case of an irriga-
tion system, one farmer's use of water means that less 
is available for others. Secondly, multiple decision 
makers, many of whom are employed in the public 
sector, are generally involved rather than a single 
owner-user. Decision makers may perceive the costs 
and benefits of maintenance decisions differently and 
may also discount the future differently. Moreover, a 

direct link among those making maintenance 
decisions, those benefiting from these decisions, and 
those bearing the costs ofmaintenance rarely exists in 
the public sector. Finally, in the resource-poor en
vironment of most developing countries, thc 
availability of funds may result in a level of mair.
tenance considerably below that which an engimer
might deem optimal.3 

ill ivseni matnaea otdermined solely by economic wealth. Casual observa
tion, particularly of privately owned capital in many 
developing countries, suggests that owners (no matter 
how poor) realize the benefits of maintenance of such 
varied capital as draft animals, rickshaws, and houses. 
Considerable efforts are made to keep these capital 
stocks operating and yielding benefits. At the same 
time, little doubt exists that a public sector capital 
maintenance "problem" faces many developing 
countries, as demonstrated in Chapter 1. 

Examples of Maintenance Problems 
Unfortunately, it is not difficult to find examples of 
failure to maintain infrastructure facilities in developing countries. Here we briefly review three docu
i cnte ies in whichinadeae mainenance 
meited "ra*-)ces in which inadequate maintenance 
has been clearly identified as one of the major 

problems associated with nonsustainable infrastruc
ture investment. Although two of these cases involve 
multiple, joint users of capital services, the first ex
ample concerns a case much closer to the simple truck 
example presented above. 

Maintenance of Road 
Maintenance Equipment 
Although maintenance ?ctivities can be highly labor 
intensive, nearly all require complementary capital 
inputs as well. Even cleaning an irrigation canal, for 
example, is likely io require tools to extract the silty 
soil from the ditch. Various techniques are available 
for the maintenance of unpaved roads. Grading to 
smooth the road surface to facilitate traffic flow and 

Housing is a good example of a long-lasting private asset whose service levels and useful life can be significantly affected by
maintenance. For an example of a mathematically complex optimal-control model of the maintenance of housing, see Dildine and 
Massey (1974). 

3 	 Indeed, even in the United States, empirical work by Bumgamer, Martinez-Vazquez, and Sjoquist (1989) has suggested that those 
cities deemed to be "fiscally stressed" undertake less maintenance than fiscally healthy cities. 
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to foster rainwater runoff is one important main-
tenance activity. In some locations grading can be 
effectively undertaken using labor intensive techni-
ques and, given the relative prices of labor and equip-
ment inputs, may be economically efficient. In other 
cases, mechanical grading may be the only feasible 
method for remcving corrugations in the road surface 
and for establishing the correct surface camber, 
Whenever capital equipment is required for such ac
tivity, arrangem-r~its for the maintenance ofthis equip-
ment must also be made to ensure that it remains in pogoodruningordr,vaiabl fo us asneeed.tivities. As will be elaborated upon in tihe following 

The result of inadequately maintaining road main-
tenance equipment is, of course, that eventually the 
equipment becomes unavailable for use in maintain
ing roads. Considerable evidence exists that ensuring 
the proper maintenance of equipment such as a truck 
is a much more difficult task when the truck is apublic 
property than when it has a private owner. For ex-
ample, Jones and Robinson (1986: 1)report that in 
1981 "availability rates [vehicles available for use as 
a ratio of the total fleet of vehicles owned] on the 
regraveling projects in Western and Nyanza Provin-
ces [Kenya] were found to average 39 percent for 
thirteen motor graders, eight of which were less than 
two years old. Inthe following year, the average had 
dropped to 31 percent." In other words, around one 
in three of the vehicles owned by the project were 
actually in use at any one time. A similar study in 
Ghana revealed availability ratios of only 10 percent. 

Indifference to the need for maintenance does not, 
however, adequately explain the low availability of 
maintenance in every situation. Shortages of hard 
currency or import policies may limit the supply of 
spare parts or the complexity of the equipment may 
limit the supply of available trained labor to repair the 
equipment. Evidence exists, however, that even 
simple, low-cost maintenance procedures are fre-
quently not undertaken. Arecent review of the main-
tenance of road maintenance equipment associated 
with an USAID-sponsored projc;ct in Bangladesh, for 
example, revealed that equipment became inoperable 

due to the lack of simple routine maintenance proce
dures. The review determined that road equipment 
avai ability rates were less than 20 percent 
(Decentralization: Finance and Management Project, 
1989a: 30). 

Thus, although much of this volume isdevoted to 
failures to maintainjointly used capital infrastructure, 
the evidence suggests that even where capital services 

a ntminy us l o ipe maintenance 
can unerie effort intenanceoac
chapters, we attribute much of this failire to the nature 
of the incentives faced by those responsible for main
tenance. 

Rural Roads In Jamaica 
It is not difficult to find examples of failures to main
tain rural roads in spite of the evidence that consider
able payoffs could be realized from such activity in 
many developing countries. 5 In their overview of 
evaluations of eight USAID-sponsored road projects, 
Anderson and Vandervoort (1982: 10) state that "In 
five cases (Colombia, Liberia, Jamaica, the Philip
pines, and Honduras II), maintenance of project roads 
was neglected." Here we recapitulate one of those 
experiences, that ofJamaica. 

TheJamaicaFeederRoadsprojectwasundertaken 
in order to improve feeder roads in rural Jamaica. The 
evaluation report (Berg, et al., 1980) on the project 
makes it clear that, because the project was based on 
unrealistic goals and assumptions, it ultimately
produced relatively little in the way of lasting positive 
economic impact in spite of the US$10 million con
tributed to the effort by USAID. Project funds were 
used to improve a total of 181 miles of roads located 
throughout the entire island of Jamaica except in 
Kingston Parish. USAID's contribution to the project 
also financed the purchase of 73 pieces of road build
ing equipment as well as the "institutional develop
ment" of the Ministry of Works, which was the im
plementing agency. 

4 Jones and Robinson note that simpler, albeit less effective, tractor-drawn graders showed significantly higher availability ratios, 72 
percent, in four different Kenyan districts. 

- For recent reviews of the road maintenance issues in developing countries, see Harral and Faiz (1988), Robinson (1988), and 

Schroeder (1989). 
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Unlike many rural road projects that have as their 
primary goals enhanced economic development and 
income gains through increased agricultural produc-
tion and marketing, the goal of this project was even 
loftier-urban peace. Apparently, it was hoped that 
by providing greater employment opportunities and 
by increasing agricultural productivity in the rural 
areas, fewer people would migrate to the urban areas 
of Jamaica where high unemployment, particularly 
among adolescents, was increasing the potential for 
considerable violence. 

The project originally called for the production of 
low-technology road improvements consisting 
primarily ofgravel surfaces, except in instances where 
the road gradient was so steep that gravel surfaces 
would be washed away by heavy rainfall. In these 
cases, a double bituminous surface treatment was to 
be used. These design standards were subsequently 
replaced by a new one that required that roads 
everywhere on thie island be upgraded sufficiently to 
handle an average daily traffic (ADT) level of 100 
vehicles. These new standards called for a double 
bituminous surface on the main travelway and a single 
bituminous surface on the shoulders. The higher 
standards significantly decreased the number of miles 
of road that could be improved given the size of the 
project-from 325 miles originally planned to only 
181 miles completed. Additionally, the higher stand-
ards meant that considerably fewer unskilled jobs 
were created directly through the project than had 
been planned (1,262 person years actual compared 
with 5,250 planned) (ibid., 5). 

Even more problematic for its long-term 
economic development effects, however, was that the 
expost analysis revealed that few of the roads carried
suffet textravagant 
sufficient traffic to justify the level of new invest-
ments that were made. Average daily traffic on the 

busiest roads was estimated to be only about 25 

vehicles per day (ibid., D-l). As the evaluators note, 
"While some roads appear marginally worthwhile (if 
the economy had grown), many do not. They are 
high-cost improvements with low traffic use" (ibid., 
D-I - D-2). 

Despite the low volume of traffic on the new 
high-quality surfaces, the evaluators found consider-
able road surface deterioration. Nearly one-half of the 
84 miles inspected were found to require either a large 
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amount of pothole repair or major reconstruction 
and/or resurfacing (ibid., H-3). This was attributed to 
two factors. One was that some of the roads had been 
poorly designed. Inadequate drainage due to insuffi
cient ditch depth and too few culvert cross-drains was 
seen as a major cause of the deterioration of road 
surfaces. A second finding of the evaluation team was 
that little or no maintenance had been carried out on 
the roads. (Of course, in light of the minimal traffic 
and potentially small benefits of such maintenance, 
perhaps the lack of maintenance efforts was a rational 

decision.) The implication here is that infrastructure 
design and maintenance efforts are both related to the 
sustenance of rural infrastructure. 

In nearly all respects, the Jamaica Feeder Roads 
project can be viewed as a failure. This experience, 
however, yielded several important, albeit costly, les
sons that are relevant to the discussion in the following 
chapters. One important project-implementation 
decision was the choice of a centralized agency, the 
Ministry of Works, to carry out the projecL The 
evaluators note that, although t:tis choice probably 
expedited the rate of progress on the project, it ignored 
the fact that the Ministry had experience primarily on 
major primary and national roads and "had little ex
perience in and sympathy for low technology roads" 
(ibid., 2). The bulk of the rural roads in the country 
were managed by local parish councils. Total reliance 
upon a centralized agency probably contributed to 
the dccision to build higher-standard, more capital
intensive roads. It may also explain the use of a single 
standard for all project roads. As the engineering 

analysis suggests, the choice of higher-standard roads 
was probably economical in mountainous areas (if 
adequately drained), but "the bituminous surface is an

expenditure in the rolling to flat terrain of 
less intense rainfall" that characterized other portions
oftheislandwhereprojectworkwascarriedout(ibid",
 

of 1).
 
H- 1).
 

The choice of project roads (consisting of 68 road 
segments, averaging less than three miles in length) 
was also quite centralized. Project roads were scat
tered throughout much of the island, perhaps reflect

ing a greater concern on the pan of political leaders 
for spreading the improvements spatally than a con
cern for locating them in those areas where they might 
have had the greatest potential economic impact. Al
though local government bodies recommended roads 



for improvement, members of a special task force 
consisting of employees of the Ministries of Finance, 
Agriculture, Local Government, and Works made the 
final choices. 

Fiually, although road maintenance was not a prin-

ciple component of the project, the evaluation clearly 
indicates that none occurred. The evaluation does not, 
however, address the question of why maintenance 
was not undertaken. Maintenance efforts (or the lack 
thereof) are considered in the evaluation report under 
the heading "Institutional Analysis." The discussion 
there, however, focuses principally on the formal 
project loan agreement that specified only that the 
Government of Jamaica provide "a final plan for 
maintenance of all roads to be constructed or im-
proved under the project" (ibid., G-1) and ways to 
meet the costs of such maintenance. No attention is 
given to what incentives any of the multiple actors in 
the project or the users of the road might have had in 
undertaking maintenance. 

Mahawell Development 
Program In Sri Lanka 

Transport costs are a relatively small part of the over-
all costs of agricultural production, which may help to 
explain why difficulties are encountered so often in 
maintaining roads. In the case of irrigation, however, 
the availability or absence of water to irrigate crops 
frequently means the difference between the success 
or failure of a farm family's crops. Those crops 
usually form an important part of the family's total 
income. In spite of the significance ofkeeping irriga-
tion systems operating effectively through systematic 
maintenance, however, many irrigation systems are 
poorly maintained and, as a result, performance 
deteriorates rapidly after capital investments in con
struction or rehabilitation have been undertaken. On 
some systems, reservoirs and canals silt up rapidly, 

6 For accounts by supporters, see the recent history by de Silva (1987). 

(forthcoming); Chambers (1975); Siriwardhana (1981). 

weeds are allowed to clog the distribution works, 
malfunctioning control gates are destroyed rather than 
repaired, and canal walls are breached illegally in 
order to obtain water. What starts out .s an engineer

ing marvel may become a hydrologic disaster within 
a few years. 

An extreme example of an unsustainable project 
illustrating many problems associated with irrigation 
development-including lack ofmaintenance-is the 
Mahaweli Development Program in Sri Lanka. This 
scheme has inspired the praise of its supporters and 
the scorn and despair of many critics. The Mahaweli 
Development Program was first conceived during the 
early 1960s as a way of harnessing the irrigation and 
energy potential of the Mahaweli Ganga that flows for 
200 miles from the mountainous part of south-central 
Sri Lanka through the Dry Zone to the Bay of Bengal. 
The initial plan envisioned a 30-year construction 
period beginning in 1970 during which 15 new reser
voirs, 11 power stations, and large numbers of canals 
to divert the flow of the Mahaweli Ganga into the 
seven rivers flowing through relatively undeveloped 
portions of the Dry Zone would be built. A total of 

900,000 acres of land were to be irrigated (of which, 
more than 650,000 acres were then undeveloped), and 
200,000 settlers were to be given land in the area 
(Jayawardene, 1986: 79). The 30-year scheme was 
projected to cost 6 billion Sri Lankan rupees (Rs.) 
(about US$1 billion in 1970) (Ascher and Healy, 
forthcoming: 6-5). 

Initial feasibility studies conducted by the United 
Nations Development Program (UNDP) and the Food 
and Agricultural Organization (FAO) paid scant at
tention to how water would get to the farmer or how 
the system would be maintained. 

It was assumed by the planners that the farmers in 
each turnout would, on their own, organize them-

For those by critics, see Chapter 6 in Ascher and Healy 
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selves for the equitable distribution of the water allo-
cated to them. They also assumed that the farmers 
would maintain their field channels and irrigationstructures on their own (Jayawardene, 1986: 79).7 

The projected benefits of this project were based 
on an overly optimistic estimate of the amount of 
water that could be stored and released (around 6 
million acre-feet per year) and of the discipline that 
would be exercised by Irrigation Department officials 
and by farmers in scheduling and using water. Newly
settled farmers were expected to ration 8.3 feet of 
water over the major and minor growing seasons to 
produce two crops of paddy rice (Harriss, 1984: 319).
With substantial investments in organization and 
monitoring, farmers in some Asian irrigation projects 
are able to use as little water as this to grow paddy rice. 
The average use of waterin most parts ofthe Dry Zone 
of Sri Lanka at that time, however, was about 12 to 15 
feet of water applied to the land over both seasons, 
Later estimates almost halved the amount of water 
potentially available from the completed works 
(Iriyagolle, 1978: 34-44, cited in Ascher & Healy, 
forthcoming: 6-17), and experience confirmed that 
much more water was applied by farmers than 
projected. Consequently, the projected area to be ir-
rigated was scaled down by one-third in the early 
1980s. 

The World Bank and the Sri Lankan government 
funded the initial construction of two dams and power
houses begun in March 1970. By 1977, 130,000 acres 
of irrigated land were opened, and a major resettle-
ment project was initiated. Soon after, the Govern-
ment of Sri Lanka announced the "Accelerated 
Mahaweli Scheme" and created a new Ministry of 
Mahaweli Development to compress the remainder of 

7 Robert Chambers (1975: v) was also critical of the same study. 

the scheme into a five-year program at an estimated 
cost of Rs. 8 billion. 

By 1978, estimates of the costs of the irrigationand settlement aspects of the project were Rs. 30 

billion (about US$1.9 billion). Using this estimate, 
the investment per family receiving 2.5 acres of land 
was "Rs. 75,0(00-overUS$4,800in 1978 dollars---in 
a country with a per capitaincome of roughly $250" 
(Ascher and Healy, forthcoming: 6-20). For this in
vestment to yield a positive return, the farmers would 
have to be among the most skillful in the world 
producing highly valued crops on excellent land. In
stead, the settlers were untrained, did not cooperate
with one another to get field channels constructed or 
maintained, and frequently did not harvest a sufficient 
yield for their own subsistence, let alone contribute to 
the alleviation of the food deficit in Sri Lanka. In the 
early i980s, Area Hof Mahaweli was beset with the 
highest levels of chronic malnutrition in all of Sri 
Lanka (Siriwardhana, 1981: 55). Many farmers sub
sisted on food stamps issued by the Government of Sri 
Lanka or rations provided by the World Food Program 
(Hesselberg, 1986).

A large portion of the costs of the Mahaweli 
Scheme was contributed by donors,8 but a major 
Scheme wa cributeda by on aut mjor
portion of Sri Lanka's own capital has gone into the 
project as well. In 1982, for example, the Mahaweli 
Scheme absorbed 40 percent of the country's total 
capital budget (Ascher & Healy, forthcoming: 6-8).
Tragically, alternative irrigation projects that might
have yielded higher levels of return for much smaller 
investments were neglected. 

There were, for instance, approximately 10,000 
small tanks that only needed minor reconstruc-

As he stated: 
"The UNDP/FAO Final Report on Mahaweli Ganga isremarkable for the attention paid to other agricultural inputs and theirmanagement to the neglect of water. The papers of the 1973 FAO/Sri Lanka Seminar on water management at the farm level have
begun to open up the subject, and consequently to expose the gaps in knowledge and concern around the crucial organizational andoperational aspects of water management. The general neglect of these aspects is partly explained by the common preoccupation
with new capital works, partly by cramped vision from within the disciplinary boundaries, and partly by the awkward nature of 
water itself compared with land." 

8 The World Bank has resisted cuntributing very much to the funding of this project after its initial involvement. Bilateral aid 
agreements, on the other hand, have been extremely generous. Ascher and Healy (forthcoming: 6-13-14) calculate that over Rs. 7.6billion (approximately $365 million in 1982 US currency) were provided in the form of grants or import support by Britain, Canada.
Sweden, West Germany, Japan, Kuwait, and the European Economic Community, for which no repayment was required. 
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tion or renovation to be functional. It is es-
timated that 251,000 acres of la ,.I could have 
been made productive if 7,406 tanks were 
repaired and maintained. These smaller tank 
projects would have had much lower unit costs 
(Rs. 7,000 - 10,000/acre) than those of the 
Mahaweli (25,000-30,000/acre), a much lower 
import content (15 percent) than that of the 
Mahaweli (40 percent), and much greater labor 
intensity. Yet, the government did not focus on 
these projects because they were not as 
glamorous or politically advantagecus. 
Moreover, these minor tank projects, if they 
had been taken up full-swing, would have un-
dermined Sri Lanka's bait for getting on the 
lending agenda of the bilateral lending 
countries (Ascher & Healy, forthcoming: 6- 20-
21.) 

This strategy diverted huge amounts of resources 
from more promising projects desperately in need of 
maintenance for use on a project that has produced 
few benefits and little maintenance activity, 

An evaluation of the control structures and main-
tenance levels on Mahaweli System H by an agricul-
tural engineer serving as a USAID consultant to the 
Sri Lankan Irrigation Department provides a clear 
picture of the maintenance problems that existed less 
than five years after the completion of construction 
(Corey, 1986). Among his observations were the 
following: 

Many of the original farm outlets were placed 
at too low an elevation to permit irrigation of 
the land that was intended to receive water 
from these outlets. Farmers use this situation 
as an excuse to bypass authorized outlets 
with unauthorized outlets of their own. 

Maintenance of structures, as well as ditches 
and access roads, is virtually always poor. 
Leakage around drop structures started by bur-
rowing animals, for example, is often not cor-
rected before serious erosion and sometimes 
collapse of the structure has taken place. 
Erosion downstream of drop structures is 
often found, a situation that probably could 
have been prevented by riprap deposited at 
such points. Brush is often found growing in 

ditches and access roads are often impassable. 

Authorities stated that it is impossible to get 
farmers to clear the ditches more than once a 
season at the start of inigation, and then only 
if the farmers feel that the brush will seriously 
reduce their water supply (Corey, 1986: 158
159). 

The Mahaweli system dramatically illustrates 
problems that occur in many large-scale, donor
funded irrigation projects in developing countries. 
The lack of maintenance on these projects does not 
simply stem from an inadequate level of budgetary 
support for maintenance activities. The poor main
tenance levels result from how the projects were 
funded, how they were designed, how they were con
structed, how they are operated, and how they are 
used. Separating the maintenance problem from the 
entire process of infrastructure development leads to 
a presumption that placing more requirements on host 
governments to cover recurrent costs will solve it. 
Placing the maintenance problem in the context of 
how these projects are financed, designed, con
structed, operated, and used and the incentives that 
financiers, designers, builders, operators, and farmers 
face allows us to analyze what turns out to be a very 
complex problem in a manner that leads to improved 
policy recommendations. 

Examples of 
Overcoming Maintenance Problems 
In spite of the many examples of failures to sustain 
rural infrastructure in developing countries due to lack 
ofmaintenance, it should not be concluded that main
tenaace is never implemented in developing world 
settings. As suggested above, private owners of capi
tal in these settings invest heavily in keeping their 
equipment in operating condition. Furthermore, there 
are cases in which jointly used infrastructure invest
ments have been successfully sustained. Here we 
review four such examples that will be used as empiri
cal examples in theoretical discussions in later chap
ters and as an empirical basis forourefforts to general
ize about the conditions under which infrastructure 
facilities can be sustained. 
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Rural Roads In Bangladesh 
Among the factors commonly cited as providing sig-
nificant constraints to the maintenance of roads are 
technical difficulties, financial limitations, and in-
stitutional shortcomings (Harral and Faiz, 1988). The 
latter two are the principal foci of this volume; never-
theless, in some locations technical considerations 
significantly constrain road maintenance. Bangla-
desh provides a good example of a set of conditions 
that make low-cost road maintenance perhaps as dif-
ficult as any place on earth. The delta topography 
with its silty, clay soils and the almost total absence 
of any road-building aggregates mean that, without 
expensive heavy equipment to build highly com-
pacted roads, the roads are particularly vulnerable to 
rapid deterioration due to water that infiltrates the road 
bed. One method of decreasing the likelihood of such 
infiltration is to ensure that water is not allowed to 
stand on the road surface or beside road embank-
ments. This can be accomplished through routine 
maintenance activities that include filling depressions 
before they become major potholes and clearing cul-
verts and bridges of materials that impede the flow of 
water past the road. But accomplishing such efforts 
requires the willingness and ability of those involved 
in road maintenance activities to perform these tasks. 

A recent assessment of the rural road sector in 
Bangladesh concluded that in many sites, those 
responsible for such efforts, generally local govern-
ments, were not adequately carrying out these tasks 
(Decentralization: Finance and Management Project, 
1989b). A variety of reasons were found, including 
insufficient resources, sets of incentives that did not 
encourage maintenance of roads, and road construc-
tion techniques that sometimes produced roads that 
were not maintainable. There were, however, some
notable cases that demonstrate that technicalprotblems canse ovateoetra that uff nict 
sources can be made available where the incentives to 
do so are sufficiently strong to encouraghesuch efforts, 

One such example was observed in the case of 
rural roads serving sugar mills. Sugar cane, once cut, 
rapidly deteriorates in quality; hence, it is crucial that 
the cut cane be moved quickly from the fields to the 
mill. Cane is a bulky, heavy product that is generally 
transported by bullock carts. Both the mills and the 
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growers are eager to keep the roads passable to these 
carts. In order to provide the resources for the develop
ment and maintenance of roads serving such mills, a 
small sugar cess is imposed by the mill on all cane 
brought to the mill. In addition, a portion of the sale 
price of the sugar is earmarked for road development. 
These resources together with the strong incentives to 
provide adequate transport of the cane to the mill has 
meant that sugar mill managers were "able to provide 
fairly good maintenance for the [road] infrastructure 
of significance to the intake of cane" (ibid., A-97). 

Similar incentives and arrangements characterize 
roads serving the tea estates, which are clustered 
together in northeastern Bangladesh. Again, it is 
economically advantageous for tea producers to 
transport their inputs and outputs over the public roads 
that in some cases serve only their estates. To facilitate 
this effort, a cess is imposed on marketed tea whose 
proceeds are used to help develop and maintain the 
roads serving the producers. Estate owners also 
reported supplementing these funds with their own to 
carry out some road work, e.g., filling potholes, in 
order to reduce the damage done to their transport 
vehicles (ibid., A-76). 

Whereas both sugar mill and tea estate road work 
is formally supported through marketing cesses, the 
assessment also found instances in which the 
economic benefits of road repairs to a small group of 
important users were sufficiently great to encourage 
them to undertake some maintenance on their own. 
Local private owners of buses realized their own 
personal livelihoods were dependent on the pas
sability of a road. Therefore, the bus owners' associa
tion contributed the funds necessary to perform road 
repairs required to make an important local road use
able again (ibid., A-7). 

The common attribute of these three cases is that,
where the economic incentives are sufficiently strong,
relatively small groups of users are capable of ensuring that road maintenance is performed, even in an 
environment as hostile to successful road develop
ment as Bangladesh. Such a finding is therefore in 
keeping with the underlying logic of the simple model 
presented at the beginning of this chapter, despite the 
public nature of the infrastructure facilities. 



Bridges In Nepal 
Well-placed, well-maintained bridges can substan-
tially reduce transportation costs in the hill areas of 
Nepal. Pradhan (1980) provides an example of suc-
cessful bridge-building efforts in these areas that 
relied heavily on resources and indigenous knowledge 
supplied by local users of the bridges. Of particular 
importance to our discussion is the role carefully 
considered incentives played in successful local 
resource mobilization. These incentives included 
local cultural traditions that have provided anenviron-
ment conducive to development and maintenance ef-
forts with minimal assistance from formal local 
governments (panchayats). 

In 1958, His Majesty's Government of Nepal 
(HMG) initiated a suspension bridge-building pro-
gram in order to spur rural development. Due to 
substantial technical and financial constraints as-
sociated with the construction of these types of 
bridges, however, the program proceeded very slow-
ly. At this point, a local political representative real-
ized that a simpler construction technology for 
suspended (rather than suspension) bridges was wide-
ly available at the local level in mountainous parts of 
the country. Suspended bridges had been constructed 
over short spans for centuries. Because this was a 
widely understood technology, the limited technical 
staff at the district level would not be needed to 
oversee construction. 

The basic idea of the suspended bridge project that 
was eventually adopted was for the national govern-
ment to provide specialized materials necessary for 
bridge construction that were not available locally-
primarily steel cable and the iron for the fittings used 
to anchor the cables. These materials rather than 
monetary grants were made directly available to com-
mittees formed in the localities. This technique was 
adopted in an effort to reduce the amount of financial 
oversightoftheprojectthatwasnecessaryandthereby 
reduce the fears of local villagers that local govern-
ment officials were profiting illegally from the under-
taking. This, it was hoped, would increase the will-
ingness of villagers to participate in the project. Such 
participation was crucial to the success of the effort 
because all other locally available nonlabor and all 
necessary labor resources were to be provided by the 
areas being served by the bridges. Minor annual 

maintenance was to be the responsibility of the 
localities; however, the cost of maintenance inputs 
required by such bridges would be minimal. Labor 
was the principal local resource contributed to the 
project. Considerable effort was required to carry the 
heavy coils of cable from the nearest road to the 
construction site, stones had to be collected to serve 
as anchors for the cables, and excavation was neces
sary for the anchors. In this instance, the cultural 
traditions of the communities involved also help to 
explain the overall success of the effort. Pradhan 
(1980: 32) notes that: 

Contributions of voluntary labor have also been 
a part of the culturally recognized system of 
Parma (a household labor exchange system on a 
reciprocal basis). Parma takes place mostly 
during the planting and harvesting seasons and 
during the construction of individual houses in 
a village. So, the sharing of labor is a part of the 
culture in this region. 

Such a system helps to ensure a reasonably equi
table sharing of the burden of constructing infrastruc
ture facilities. Furthermore, other households that 
were not able or willing to participate directly in the 
effort were asked to contribute food or money to those 
who did contribute. Additional cash contributions 
were also mobilized locally, primarily to pay local 
skilled workers-masons, carpenters, and black
smiths-for their efforts. 

The methods employed for local resource 
mobilization were successful because they took the 
incentives of all participants into account. Pradhan 
(1980: 35) reports that a total of 62 bridge projects 
were ultimately undertaken in the two phases of the 
bridge building program in Banglung District, with 
direct costs to HMG of only about US$50,000. The 
amounts mobilized locally were substantially greater. 
These public infrastructure facilities provided net 
benefits to the entire community, and, apparently, 
nearly everyone participated in the efforts on a 
reasonably equitable basis. The project was not car
ried out in the spirit of "the government" providing 
the facility; instead, community participation was em
phasized. And, given the economic circumstances in 
the locality, the bulk of the resources mobilized were 
in the form of nonmonetary inputs rather than in the 
form of cash, which would have been considerably 
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more difficult to mobilize and to safeguard from 
misappropriation. Finally, because the decisions con-
ceming the location of the bridges were made locally, 
because the villagers themselves had participated in 
their construction, and because the consequences of 
not replacing worn rope and rotten planks on the 
bridges are potentially catastrophic, it is not surprising 
that the bridges continue to be maintained even though 
no formal provision for the maintenance of the bridges 
was made. 

Malawi Village Water Supply Systems 

Helping to improve supplies of potable water in 
developing countries has been a high priority of 
donors for the past two decades. Clean drinking water 
substantially lowers the high social costs associated 
with waterbome sicknesses (see Msukwa, 1981; 
Saunders and Warford, 1976; Schiller and Droste, 
1982). Meeting the costs of piped water systems is, 
however, often difficult in many developing countries 
where naturally occurring water sources have been 
used freely for centuries. Because of the beneficial 
health effects of piped water, discouraging members 
of a community from consuming clean water by 
charging for it defeats the purpose of reducing com-
municable diseases. Even where central governments 
and donors finance water system development, local 
communities of users can only rarely sustain these 
systems over time. A review of these experiences 
places the blame for the failure of water supply sys-
tems in developing countries squarely on the lack of 
relatively simple preventative maintenance efforts 
(USAID, 1982). 

In light of these problems, the successful comple-
tion over the past 20 years of 47 gravity-fed village 
water supply systems in 1%M.alawi is noteworthy. These 
systems are now famous for the soundness of the 
relatively simple technology used and for the sus-
tained commitment of significant amounts of com-
munity labor for construction and maintenance 
(Bheenick, et al., 1989; Chauhan, et al., 1983; Glen-
nie, 1983; Liebenow, 1981). This success can be 
explained, in part, by institutional arrangements for 
construction andmaintenance thathave accomplished 
at least two important objectives. They have been able 
to combine good time and place information about 
each construction site and modem engineering exper-
tise in a productive manner and have also succeeded 
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in representing the differ-.nt communities of interest 
associated with a network-type infrastructure facility. 
The potentially serious problem of tnancing the por
tion of maintenance costs (44 percent) paid by the 
central government, however, remains unresolved 
(Warner, et al., 1986: 43). 

The villages served by these systems consist of 
clusters of homesteads that surround one of the many 
low, uninhabited mountains scattered throughout the 

country. The water for these simple, gravity-fed 
water supply schemes is diverted from unpolluted 
rivers originating at high elevations. The system con
sists of an uptake pipe, storage tanks, and a network 
of pipes and valves. Each system takes advantage of 
economies of scale by serving several villages and a 
large number of users. The Mulanji West water supp
lyproject, forexample, contains 143 miles ofpipeline 
that feeds 460 taps designed to serve 75,000 users in 
120 villages (see Glennie, 1983). 

As in the case of the Nepal bridges, the specialized 
construction materials (largely PVC and asbestos ce
ment pipe) were supplied by external sources, in this 
case from the Ministry of Works and Supplies 
(MOWS), which was supported financially by a 
variety of public and private donors. In addition, 
because the technology being utilized was entirely 
new to the villagers, these agencies also financed the 
salaries of ministry personnel who supervised con
struction and maintenance. Supported by donors, 
MOWS funded a Project Manager for each project 
who supervised the many Project Assistants, who in 
turn supervised the community work teams. Village 
residents of the project area supplied the remainder of 
me inputs, principally the labor needed to dig and refill 
trenches, excavate tank sites, carry pipe from deposit 
sites, and plant grass over the pipeline. 

The support of village leaders was crucial to the 
success of the projects. These persons formed a 
project committee, which oversaw the entire project. 
In addition, separate smaller committees were formed 
for each section, branch, and tap in each project. 
Project Assistants worked with the committees at 
these various levels to organize and monitor the 
relevant work teams. After construction was corn
pleted, project committees and tap committees were 
assigned responsibility for maintenance and repair of 
the system. 

http:differ-.nt


The array of committees established was well 
fitted to the task of ensuring that all who stood to 
benefit from a section of the facility contributed to its 
construction. All villages contributed to construction 
of the intake as well as the deeper and wider trenches 
needed for the large asbestos cement pipes that carried 
the water from the intake to the point where the water 
was diverted into branches. Branch committees coor-
dinated work on the branches of the system that fed 
water into individual villages. The village commit-
tees then supervised the laying of pipe to individual 
tapstands and the cons-:uction of the surrounding 
tapstand aprons and soakways. These efforts to fore-
stall free ridingby avillageorapersonwereimportant 
means of maintaining the motivation of the people 
doing the very hard physical work involved. Further-
more, by having participated to some extent in con-
structing all portions of the system that served their 
own village, all users could better appreciate the "net-
work" character of the water system. They learned 
why failures at distant higherlevels of the system were 
as detrimental to individual users as were failures at 

Although all Project Assistants were given exten-
sive technical training and most came from the areas 
in which they worked, they did not hold positions of 
any particular power or prestige among the villagers 
with whom they worked. In order to gain the full 
cooperation of the village work teams, each Project 
Assistant was teamed with a member of a local com-
mittee to supervise each day's work. Committee 
members were responsible to the team members who 
had elected them, and the Project Assistants were 
responsible to the Project Manager and the ministry 
for the technical quality of the work. 

Responsibility for the maintenance of the water 
systems, once constructed, is currently shared b-
tween the ministry's Rural Water Section and system 
users. The local construction committee structure is 
reduced to the main watercommittee and tap commit-
tees for the purposes of overseeing maintenance. The 
main project committee supervises repair teams, tap 
committees, and intake caretakers, raises small sums 
of money for a given repair and to pay the caretaker, 
and reports any repair work that cannot be handled by 
the local repair teams to the staff of the Rural Water 
Section. Committee members contribute about one 
day per month to complete their duties. This commit-

tee also coordinates with a supervisor for the Monitor
ing Assistants (many of whom were formerly Project 
Assistants) who supervise and assist the repair teams. 
Each tapcommittee is responsible forthe maintenance 
of a single tap. Members clean the tap site and soak
way pit, raise funds to replace a worn out tap or repair 
a concrete apron, and report any problems to the repair 
teams. They contribute about one-half day's effort 
per month to these tasks. Repair teams consist of one 
person appointed by the village headman from each 
village served by a single branch line. These teams 
are responsible for routine maintenance tasks, such as 
repairing pipes and aprons and replacing taps. Teams 
receive some training in pipe repair from the minis
try's Department of ",ater Supply and are assisted by 
the Monitoring Assistants when necessary. Team 
members contribute an average of about one day's 
work per month to these activities. The salaries of the 
supervisors and Monitoring Assistants are met by the 
department. 

The final project evaluation report submitted to 
USAID found that the reliability of the water systems 
is generally very high (90 percent), indicating that the 
effectiveness of the repair teams is also ;,h (Warner, 
et al., 1986: 69-71). Repair teams can generally 
replace broken pipes within two days. Although user 
communities contribute considerable labor to main
tenance as well as assuming the cost of broken taps 
and the wages of an intake caretaker, as of 1986 the 
government was assuming about 90 percent of the cost 
of maintaining these systems. In the 1984-85 fiscal 
year, the Water Department introduced for the first 
time a budget line for the recurrent costs of maintain
ing both rural and urban water systems. The govern
ment now faces the task of raising revenues to meet a 

higher proportion of maintenance costs as donors 
withdraw funding. One proposal is that the govern
ment consider allowing metered private connections 
in villages (ibid., 44-46). This would, of course, in
troduce the problem of collecting water rates. 

In these water supply projects, ordinary villages 
have demonstrated both a capacity and a willingness 
to provide an important part of the skills and resources 
required for construction and maintenance. The will
ingness reflects, in part, a growing recognition by the 
villagers of the benefits of piped water. It is also a 
response to the well-designed institutional arrange
ments used in construction and maintenance. These 
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have been quite successful in bringing together local 
knowledge of terrain and water use pattems and 
modem engineering expertise that has kept costs rela-
tively low and produced appropriate infrastructures 
for specific environments. The institutional arrange-
ments have also created several overlapping jurisdic-
tional committees for construction and maintenance, 
in keeping with the network structure of the water 
supply scheme. This structure reflects that, whilemuchlofsthedme Tth sysctrembyfuses ocsat,whA 
much of themnoesine suo the system can 

with one set of general principles. Under this contract, 
a landowner retains ownership of the land and agrees 
to allow zanjeramembers to settle and farm his land 
so long as they construct and maintain an irrigation 
system for themselves and for the landowner. At the 
time of forming an association, each original par
ticipant in the zanjerais issued one membership share 
oratar.The total number of atarsis set at this poinL10 

share entitles the holder to one vote and the right 
to farm a proportionate share of the land acquired bythe tap end, no single subcomponent of the system canzanjera. It also obliges the holder to providehigher portions of the system. 

ZanJera Irrigation Systems in the Philippines 

The zanjera irrigation systems in the northern tip of 
Luzon Island in the Philippines share some 
similarities with the Malawi village water supply sys-
tems described above. These systems draw heavily 
on locally evolved, indigenous institutions that are 
multi-layered in their designs. A key characteristic of 
zanjerasystems is the central role given to small-scale 
irrigator communities who determine their own rules, 
choose their own officials, monitor the contributions 
of labor and materials by members, and construct and 
maintain their own diversion works and canals. The 
internal organization of each zanjerahas been tailored 
to fit its own history and, thus, the specific rules in use 
vary substantially. In 1979, there were 686 communal 
irrigation societies in Ilocos None (Siy, 1982: 25). 9 

Zanjeras range in size from a few hectares to more 
than 1,000 hectares (Coward, 1980: 206). 

Many of these zanjeraswere formed by landless 
families who acquired well-specified use rights to 
farm land by entering into a biang ti daga, or a 
"sharing of the land" contract. Although each zanjera 
has its own rules, all the zanjerasestablished using a 
biang ti daga contract were organized in accordance 

specific labor and material contributions to the irrigation system. Each atarholder must contribute one 
day's work during each work season declared by the 
zanjera plus a share of the materials required for 
construction. The system was thus developed as a 
mode of acquiring long-term, use-rights to land and 
the water to irrigate it without the prior accumulation 
of monetary assets. The basic institutional structure 
incorporates many features that help to explain why 
so many of these systems have been sustained over 
long periods of time. 

Each zanjera is laid out differently, but under the 
biang ti dagacontract, all share a similar underlying 
pattern. A land area is divided into three or more large 
sections-one near the head of the irrigation system, 
one near the tail of the system, and one in the middle. 
Each farmer is assigned a plot in each section. All 
members are thus in a fundamentally symmetrical 
position in relationship to one another: not only do 
they own rights to farm an equal amount of land but 
they all farm some land in the most advantageous
location near the head of the irrigation system and 
some near the tail. In years when rainfall is not suffi
cient to irrigate all of the fields, sharing the scarcity
equitably can be accomplished simply by closing off 
the channels that irrigate the bottom section of land. 

9 Until 1923, when the first government-frmanced irrigation project was constructed, communal irrigation societies were the only form 
of irrigation management in the Philippines. In 1982, there were approximately 5,700 community irrigation systems serving 
approximately 45 percent of the irrigated area (Wold Bank, 1982: 8). For an interesting account of the early efforts to stimulate 
Irrigation Service Associations in the Philippines, see Bromley, et al. (1980).

10 Additional starsmay be issued if a new irrigation canal 1.. added to an old system by new members who can acquire a share by 
constructing the new works and then bearing their share of maintenance for the entire system. 
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Several parcels are set aside for communal pur-
poses. A few parcels, located at the tail end of the 
system, are assigned to officials of the association as 
a payment for their services. Not only does this pro-
vide a positive reward for services rendered, it also 
enhances the incentives of those in leadership posi-
tions to try to get water to the tail end of the system. 
Other lands are retained to secure income for the 
zanjera itself. (See Coward 1979 for a detailed 
description of the biang tidagacontract.) 

The members of each zaznjera elect a maestro as 
their executive officer and other officials. In larger 
associations, ,ey also select foremen and team 
leaders to supervise the construction activities. 11 The 
maestro faces the challenge of motivating individuals 
to contribute high levels of physically exhausting
t 	c t 
labor for routine maintenance and emergency repairs 
of control structures that have be,n washed out. 
Given the backbreaking effort required during the 
monsoon season and in extremely hot weather, this 
motivational task is of gargantuan proportions. The 
maestro is, of course, not simply dependent on his 
persuasive powers. Many inducements and sanctions 
are built into these systems by the rules that zanjera 
members have constructed for themselves. To il-
lustrate how these systems work, we will describe one 
of them-actually a federation of nine zanjeras-in 
more detail, based on the work of Robert Siy (1982). 

The Bacarra-Vintar Federation of Zanjeras con-
structs and maintains a 00-meter-long brush dam that 

stheBacar-Vintar River approximately 50spansand 
kilometers north of Manila. The unpredictable and 
destructive Bacarra-Vintar River drains the north-
eastern parts of the provinces. During the heavy rains 
each year, the river destroys the Federation dam con-
structed of bamboo poles, banana leaves, sand, and 
rock. Insome years, the dam isdestroyed three or four 
times during the course of the year. 

"' 

Several of the component systems in the Federa
tion have been in operation for more than a century. 
In 1978, the Federation formally incorporated as a 
private corporation in response to the 1976 Philippine 
Water Code that authorized only individuals or 
"juridical persons" to apply for water rights. Given 
the history oflitigation in the area (see M. Cruz, 1987), 
members of the Federation wanted secure water rights 
in the name of the Federation itself rather than in the 
name of individual zanjeras. The heads of all the 
component zanjerasform the Board of Directors. The
 
maestro of zaneraSuri-one of the founding zanfondiran
the gaestrosofwaanjeras 

jeras-aways serves as the President and Chairman 
of the Board. In 1980, 431 individuals owned shares, 
or parts of shares, in at least one component zanjera. 
The smallest component zanjerahad 20 members; thehlargest had 73 members (Siy, 1982: 85). Each zanjera
is responsible for its own financial and internal affairs 

oand owes no monetary (as distinct from material 
resource) obligations to the Federation. 

The Board determines when the dam should be 
rebuilt or repaired. Rebuilding takes about a week
somewhat longer when the weather is unfavorable
and requires several hundred persons. Each zanjera 
is responsible for supplying construction materials as 
well as providing work teams (and the cooks and food 
to feed them). After spending aday preparing banana 
and bamboo mats, work teams on heavy boats begin 

pounding in the poles that form the foundation for the 
dam as the river swirls around them. Then the mats 
are woven around the poles and reinforced with sandrock. 

Each of the five zanjeras with the largest number 
of atars is considered one work team. The four 
smaller associations form two work teams. As the 
dam is laid out, its span is divided into seven sections 
that are roughly proportional to the size of the work 
teams and the difficulty of the terrain. This method 

Coward (1980: 207) indicates that in the larger zanjeras the land area is divided into "mini-units" or sitiosof about 15-70 hectares. 
A unit leader (panglakayen) and assistant (the segundo) are selected by the members and are "responsible for the distribution and 
allocation of water and the settlement of disputes and enforcement of rules within their mini-unit" (Coward, 1980: 207).

12	In1926, the administrative predecessor of the National Irrigation Administration (NIA)attempted to build apermanent concrete 
dam on the Vintar River for the nearby Laoag-Vintar irrigation system, but it collapsed before it could be put to use. The NIA has 
since used a rubble masonry dam to divert water for that system that also is frequently destroyed by flood (see Ongkingco, 1973: 
376). 
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of assigning work allows each team to monitor the 
progress of the others and engenders some spirited 
competition among teams. The work of maintaining 
the main canal is assigned in a similar manner. Work 
on distributary canals is organized by each zanjera, 
which divides itself into smaller work teams called 
gunglos, composed of from five to ten members, 

Siy computed the total obligations (including 
work as well as attendance at meetings and celebra-
tions) owed by zanjeramembers to theirown associa-
tion and to the Federation for 1980. The owner of a 
full atar share of the Santo Rosario zanjera was 
obligated to contribute 86 days during 1980 (the 
largest obligation); an owner of a full share in the 
Nibinib zanjera was obligated to contribute 32 days 
(the smallest). The average obligation across the 
Federation was 53 days (Siy, 1982: 92). Given that 
some atars are held jointly by several farmers, the 
average number of days per working member is some-
what less-around 39 days for the year. 

In terms of the contemporary five-day-per-week 
schedule, this amounts to two months of work con-
tributed without direct monetary payment. About 
16,000 man-days were contributed by zanjeramem-
bers to their own or federation projects during the 
year. 13  

Given the difficult, and at times dangerous, nature 
of the work, the level of attendance at the obligatory 
work sessions is amazing. On the average, members 
were absent somewhat more than two days out of thc 

required 39, making the attendance rate about 94 
percent. Fines assessed for nonattendance were fully 
paid in five of the zanjeras. A persistent reluctance to 
pay fines was found in only one zanjera(Siy, 1982: 
98). 14 

As a device for mobilizing resources-a public 
finance mechanism-the atarsystem is amazingly 
simple and adaptable. It is easy for farmers with little 
education to understand and administer. Furthermore, 
it can easily be adapted to changing needs for input 
resources. If a flash flood damages the dam or canals, 
they can be repaired without extensive haggling over 
who will pay and how to accomplish the tasks. Allatarowners know that they will he called upon (in 
proportion to their share ownership) to work for 
w r ent o teis neded toet t st 
reren bc i ion. yde s: 

Under such a system, the organization ictains 
the flexibility and readiness to respond to condi
tions which are beyond its control: it can react 
promptly to situations that require immediate 
action without necessarily requiring members 
to contribute disproportionate or inequitable 
amounts of resources (1982: 59). 

The zanjera system is one in which the users 

design, construct, operate, and maintain their own 
physical works, as well as mobilizing the needed 
resources for all of these activities. They devise their 
own rules to govern and manage the system. Even 
though extremely simple technology is used in an 
unpredictable and destructive environment, the irriga
tion systems have been sustained for long periods of 
time. In addition to the continued operation of these 
systems, another indicator of success is the ease with 
which any atarowner wishing to sell his rights can do 

so rapidly and at a good price. 

Conclusion 
These fourcases illustrate thatdevelopmentand main
tenance efforts have been successful in several 

13 Si), points out that this figure underestimates the actual amount of labor contributed to construction and maintenance as family
members of zanjera members and members of neighboring zanjeras who receive the drainage waters of this system also contribute 
labor for major projecs. Siy estimates that at least an additional 1,000 person-days are contributed by those who do not have 
specific obligations (Siy, 1982: 95).

14 It appears, however, that those who own less than a full atar share have a somewhat higher absentee rate-particularly those who 
own less than a fourth of a share. Members owning less than a full share and those owning a full share arc equally reliable 
contributors of construction materials (Siy. 1982: 99). 

15 The zanjeras are a distinct organizational form, but many other forms of communal irrigation systems in the Philippines share the 
characteristics of nested organizations and high resource mobilization of the zanjeras (see de los Reyes, 1980). Similar systems have 
been organized by farmers in many parts of the world (see E. Ostrom, 1990). 
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developing countries for a variety of rural infrastruc-
ture facilities, even though the examples of failures 
presented early in the chapter may be somewhat more 
typical of infrastructure development efforts in 
developing countries. In Bangladesh, individual 
users found it in their self-interest to assist in road 
maintenance efforts on some roads; in Nepal, bridge 
users combined their local resources with specialized 
resources supplied from the central government to 
produce well-constructed bridges; the Malawi water 
supply systems also involved combinations of resou r 
ces supplied by local users together with those of the 
central government and external donors; and the 
holders of atar rights in the Philippine zanjeras mo-
bilize a surprisingly high level of local resources year 
afteryearto keep heirirrigation systems repaired and 
maintained, 

In each of these cases, obvious benefits are 
generated for the users from the investments in in-
frastructure construction, repair, and maintenance 
made by the users of these systems. Just as an in-
dividual truck owner is likely to maintain his or her 
truck only if maintenance can be expected to yield 
benefits, expected benefits are also an important fac-
toraffecting the decision of users ofjointly consumed 
rural infrastructure to invest their own resources in 

maintenance. The first set of cases discussed above, 
however, makes it apparent that potential joint gain is 
an insufficient incentive to simulate maintenance ac
tivities. Users of rural roads in Jamaica would have 
received benefits had their roads been maintained. 
Mahaweli settlers would gain better yields if their 
systems were properly operated and maintained. The 
potential for benefits to be gained, however, is not 
sufficient to induce users to organize to achieve these 
benefits. 16 There is more to the story. 

One obvious similarity in the four success cases is 
that the users themselves have partcipated heavily in 
the various phases of infrastructure development. A 
key component to infrastructure sustenance may thus 
be an institutional environment in which local users 
play key roles in all development and maintenance 
decisions. in fact, the success of cases similar to the 

four discussed here has often led students and prac
titioners of development to call for greater 
decentralization of development efforts as a general 
development strategy, as well as to enhance the sus
tainability of infrastructure of all kinds in developing 
countries. For this reason, we turn next to a discussion 
of the concept of decentralization and its possible 
relevance to the problem of rural infrastructure sus
tenance in developing countries. 

16 The validity of the proposition by Mancur Olson (1965) that the presence of collective benefits is not sufficient to motivate 
individuals to organize to obtain these benefits is by now accepted by most social scientists. One is amazed, however, how 
frequently one finds indevelopment planning documents the prediction that the beneficiaries will organize themselves because there 
arc obvious benefits to be gained. 
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CHAPTER 3
 

Decentralized Approaches 
to Infrastructure Development and Sustenance 

T LEAST since the early 1970s, highly central-
ized govenmental authority has been widely 

considered a principal cause of the difficulties ex-
perienced in sustaining many large-scale donor-
assisted projects in developing countries. Typical 
reforms have recommended decentralization as a way 
to reduce these problems (see, for example, Bell, 
1977). The presumption that decentralization is the 
answer to sustainability problems has been supported 
by the success some groups have had in creating and 
maintaining appropriate infrastructure facilities (see 
Conyers, 1983; Cohen, et al., 1981; Landau and Eagle, 
1981). We now have accounts of many cases similar 
to those described in die latter part of Chapter 2, in 
which users who are directly involved in decision 
making invest substantial resources in constructing 
and maintaining diverse local facilities (see Cemea, 
1985; Uphoff, 1986a). 

the evidence that "overcentralization" 
Althoughcentral 

of governmental authority has contributed to the dif-
ficulties of sustaining investments in infrastructure is 

a rather generalconvincing, it is, on the surface, 
diagnosis. The dominant prescription for this condi-
tion, decentralization, has in turn, become a generic, 
all-purpose solution that lacks specificity and ground-
ing in empirical and theoretical analysis. As Landau 
and Eagle (1981: 10) point out in their survey of the 
literature, "decentralization is presented as a solution 
to a rather large number ofproblems". They argue that 
the claims forthe effectiveness ofdecentralization are 
just that: claims and not hard facts, 

In this chapter, we review how the concept of 
decentralizationhasevolvedfromasimpledichotomy 
to a multidimensional concept. Given the complexity 
and multiple meanings of the term, the precise inten
tion of an infrastructure project involving a 
decentralization component is never quite certain. In 
practice, "decentralization" has frequently meant 
some deconcentration or temporary devolution of 
authority within a bureaucracy to lower-level offi
cials, combined with enhanced opportunities for 
citizen participation. Involving both lower-level 
bureaucrats and citizens m ire effectively in in
frastructuie development can oe expected to increase 
the quality of information available to decision 
makers and to enhance the motivation of participants 
to maintain something that they helped to create. The 
authority that is devolved from a central government 
to lower-level officials in the bureaucracy and to 
citizens, however, can easily be revoked by the same 

government. Thus, the benefits of a 
centraliaon m or poe mynot be a 

in 
ing. 

Consequently, we examine several infrastructure 
development programs within one country-the 
Philippines-that involved substantial devolution of 
authority within the national government itself and 
aspects of enhanced citizen participation. The 
programs received positive evaluation for their ac
complishments and for the involvement of lower
level national government officials, locally elected 
officials, and citizens in the design as well as otherkey 
aspects ofinfrastructure development. In other words, 
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these programs are rightfully among the most success-
ful decentralization efforts in developing countries. 
And yet, because no institutional changes were made 
that substantially affected the incentives of officials 
and citizens not in the program, later evaluations and 
studies found little evidence of sustained improve-
ments. The difficulty of sustainingimprovements tin-
derscores the need for further theoretical development 
to identify the factors that affect the incentives of 
public officials and citizens with regard to different 
aspects of infrastructure development, 

Decentralization Efforts 
Efforts to decentralize have taken many forms with a 
variety of underlying motivations. 1 In many, if not 
most, cases institutional reforms have been initiated 
by the political leadership of the central governments 
with the support of international development assis- 
tance organizations. These efforts have been aimed at 
developing a new partnership between the resources 
and energy of communities and the existing modem 
political leadership of the central government. The 
theoretical foundatiort:s of these efforts have been 
drawn from elements of democratic theory that stress 
the importance ofparticipation by local people in the 
operation of their own public affairs (see Esman, 
1980; Uphoff and Esman, 1974). 

In some areas, the public "demands" for 
decentralization have been violht. Some of the in-
stitutional changes undertaken in response to very 
strong public demands for decentralization, however, 
were never really expected to yield positive results. 
Central governments reluctantly relinquished power 
and tried to recover it as soon as possible. The alloca-
tion of power and authority was viewed as a zero-sum 
game, in which authority allocated to local or regional 
authorities was considered to have been "taken away" 
from the center. Thus, in places such as Sudan where 
the need to decentralize was pressing, recent efforts 
to decentralize have notproduced substantial long-run 
improvements (Khalid, 1985; Malual, 1987). The 
viability ofa major redistribution ofauthority depends 
on the thorough understanding by the major actors that 

all stand to gain in the long term from the redistribu
tion. 

Just as the underlying motives for decentralization 
have differed across settings, so have the types of 
institutional changes reerred to as decentralization. A 
recent definition of decentralization exemplifies the 
ret ofinition cnges the 

variety of institutional changes that are now subsumed 
under this term: 

[Decentralization] can be defined as the transfer 
of responsibility for planning, management, and 
the raising and allocation of resources from he 
central government and its agencies to field 
units of central government ministries or agen
cies, subordinate units or levels of government, 
semi-autonomous public authorities or corpora
tions, area-wide, regional or functional 
authorities, or nongovernmental private or 
voluntary organizations (Rondinelli and Nellis, 
1986: 5). 

Given this diversity of meanings, considerable 
efforthasbeendevotedtoanelucidationofthediverse 
meanings of this term and of its evolution over time. 

The Evolving Meaning of Decentralization 
Several historical reviews of the term decentralization 
provide good accounts of how this term, which once 

had a well-specified referent, has been applied to a 
rapidly expanding array of changes in the institutional 
structure (Conyers, 1983, 1984; Mawhood, 1983; 
Mawhood and Davey, 1980; Cohen, 1980). The fairly 
consistent set of institutional changes introduced in 
the 1950s in preparation for the granting of inde
pendence to many African countries were the first 
modem referent forthe term in the development litera
ture. This "classic" decentralization, as Mawhood and 
Davey (1980: 405) describe it, was organized around 
five principles: 
1. Local authorties should be institutionally 

separate 	from central government and assume 
sposat fo r gniercant an local 

rsponsibility fer Lsignicant range of local 
services (primaiy education, clinics and preven

iae literature on decentralization is extensive. See, for example, Bryan and White (1982, 1984); Esman and Uphoff (1982); Kee
(1977); Landau and Eagle (1981); Leonard and Marshall (1982); Montgomery (1981); Rondinelli (1981); Rondinelli and Nellis 
(1986); Rondinelli, et al. (198')); Wunsch (9S). 
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tive health services, community development, 
and secondary roads being the most common). 

2. 	These authorities should have their own funds 
and budgets and should raise a substantial part
of their revenue through local direct taxation. 

3. 	Local authorities should employ tneir own 
qualified staff, who could be seconded from the 
civil service if necessary in the early stages. 

4. 	 The authorities would be governed internally by 
councils, predominantly composed of popularly 
elected members. 

Government administrators would withdraw from 
an executive to an advisory inspectorial role in 
relation to local government. 

Mawhood (1983: 4) expressly refers to these 
newly created bodies, which often took the form of 
district or provincial councils, as "local govern-
ments." He excludes from his definition of local 
government both single-purpose local bodies and 
federal arrangements in which constitutional law 
provides for the sharing of large numbers of 
governmental functions and revenues between the 
federal and state governments. During the 1950s,deconcentrationwas the term used to refer to institu-
tional changes that shifted the authority to make cer-
tain types of decisions from central government offi-
cials in the capital to central government officiat- in 
dispersed locations. 

Since the second round of decentralization efforts 
began in the 1970s, the term decentralization has been 
used in the development literature to refer to an array 
of different institutional changes. As a result of this 
proliferation of institutional changes, a precise mean-
ing for the term decentralization no longerexists. The 
political leadership of developing countries has 
tended to use the term indiscriminately to refer to any 
kind of institutional change. Many new initiatives that 
were called decentralizations did in fact involve ex-
tensive redistribution of executive authority among 
the employees of central ministries or bodies closely 
tied to them (deconcentration), but tightly constrained 
the independent legislative, taxing, and spendingauthority of what Mawhood called local governments. 

Because governments had captured the term 
"decentralization" to describe what were in many 

cases administrative reorganizations, the term devolu
tion was coined by academic observers sensitive to the 

rced to differentiate among radically different types 
of institutional changes. Devolution was applied to 
reorganization efforts that approximated "classic"decentralization in that significant degrees of inde

pendent legislative and fiscal authority were trans
ferred to subnational governments. In an effort to 
mak.e further important distinctions, two additional 
terms with which to categorize decentralization efforts have been, adopted. These are delegation, refer
ring to transfers of authority to public corporations or 
special authorities outside the regular bureaucratic 

structure, and privatization, referring to transfers of 
responsibility for public functions to voluntary or
ganizations or private enterprises (Rondinelli and 
Nellis, 1986: 5; Rondinelli, McCullough, and 
Johnson, 1987:4). 

Multiple Dimensions of Decentralization 

Debates about what labels can appropriately be at
tached to different reform efforts reflect the corn
plexity ofth content ofthe rule changes taking place. 
Cohen and his colleagues observe that "Deentraliza
tion is not one thing; nor is it even a series of degreesalong a single spectrum or scale. For comprehen
sibility and utility in policy circles, the overarching
abstraction 'decentralization' must be split into ahost 
ofseparate, occasionally conflicting entities" (Cohen,
et al., 1981: 5-6). For the purposes of discussingdecentralization efforts in support of the poor,
Leonard and Marshall (1982: 30) propose a typology 
based on four dimensions that can be represented by 
a matrix containing 24 subtypes of decentralization. 
Each institutional change can be located in one of 
these 24 cells depending on: (1) what type of or
ganization is involved at both the intermediate and 
local level; (2) whether mediating organizations are 
representative, private, or agencies of the central 
government; (3) whether governmental bodies are 
generalist or specialist; and (4) whether representative 
entities are inclusive or alternative organizations 
limited to the poor. 

Conyers (1985) has also emphasized that institutional changes regarded as decentralization varywidely on a number of different dimensions. She has 
identified at least five dimensions she believes are 
characteristic of all decentralization efforts. These 
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dimensions point to the deeper structure of the institu-
tional changes involved in a decentralization effort, 
These dimensions are: 

" the functional activities over which authority 

is transferred; 

" the type of authority, or powers, which are 
transferred with respect to each functional ac-
tivity; 

the level(s) or area(s) to which such authority 
is transferred; 

" the individual, organization, or agency to 
which authority is transferred at each level; 
and 

• 	the legal or administrative means by which 
authority is transferred (Conyers, 1985: 24). 

Thus, recent scholarship on decentralization has 
stressed that the term refers not to phenomena that can 
be arrayed along asingle dimension but ratherto many 
different phenomena that can only be represented by 
multiple dimensions. While there is some overlap 
among the dimensions addressed by one scholar with 
those of another, the specific dimensions addressed 
have something of an ad hoc character. The reasons 
an analyst should choose one particular dimension 
over other possible dimensions are not always clear, 
These dimensions allow some additional descriptive 
discrimination, but do not necessarily help develop a 
cumulative body of knowledge about how various 
institutional changes affect the incentives of par-
ticipants, their resulting actions, and the effects of 
their cumulated behavior. 

The dimensions that Conyers uses to elucidate the 
deeper structure ofdecentralization efforts seem quite
reasonable. But because they are not related to a 

broader theory that identifies the factors affecting the 
incentives that individuals in centralized ordecentral-
ized institutional arrangements face, they represent 
simply one of many efforts to identify important 
dimensions. What is needed is construction of a more 
general set of dimensions. The following chapters 
develop such a theory within the context of rural 
infrastructure development and sustenance. To pro-
vide a contextual basis for the discussion in sub-
sequent chapters, it is useful to consider several ex-
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periences with decentralization efforts over the past 
couple of decades. 

Experiences with 
Decentralization Inthe Philippines 
Just as there is a diversity in the conceptual meanings 
and dimensions ofdecentralization efforts, so there is 
a wealth of experience that derives from many 
decentralization efforts. It is hard to find national 
planning documents that do not mention terms at least
tangentially related to decentralization, such as 
people's participation, bottom-up planning, or local 

initiatives. While this may only be rhetoric, little doubt 
exists that policymakers believe decentralization ef
forts will produce benefits, even if only by appeasing 
internal (and external) readers, many of whom are 
donors. International agencies have also supported 
efforts to give greater decision-making power to 

lower-level bureaucrats and to rural residents through 
support of rural development projects or sectorally 
specific infrastructure development projects. 

We have chosen to analyze several efforts spon
sored by the Government of the Philippines (with 
donor assistance) to undertake programs intended to 
enhance the sustainability of investments in rural in
frastructures (either directly or as part of a broader 
program) through forms of decentralization. We focus 
on decentralization efforts in one, rather than multiple 
countries, for two reasons. First, we want to examine 
well-documented decentralization efforts that were 
evaluated as relatively successful projects. Second, 
we want to assess the long-term impact of 
decentralization efforts. Several projects involving 
both infrastructure design, construction, and main
tenance and various types of decentralization have 
been undertaken in the Philippines with initial suc
cess. Given the extensive literature about these effortsand their long-term impacts, we believe there is more 

te lng-trm aceepe bls is ore 
to be learned from a deeper analysis of decentraliza
don efforts in one country than from a more cursory 
analysis of efforts in several countries. 

Given the diversity of meanings of decentraliza
tion we have discussed above, no "typical" program 
captures all of the meanings of this term. Thus, we do 
not look upon the Philippine examples as "typical." 
Rather, these programs provide good illustrations of 
some of the short-term benefits and costs-as well as 



the difficulties of achieving long-term results-of a 
few thoughtful efforts to decentralize decision making 
related to infrastructure development. 

The Government of the Philippines has been 
among the relatively more centralized systems due to 
its colonial tradition and the centralizing effect of 
internal unrest. As we will discuss below, however, 
there have also been several attempts to decentralize 
in order to enhance the development of rural areas. 
The local governmental system has its foundations in 
the Spanish system with an overlay of American 
electoral institutions. During the late 1970s, the 
remainderof the traditional, indigenous forms of local 
government-the baranguay-received some offi-
cial encouragement. In 1972, the declaration of mar-
tial law initiated a period of "constitutional 
authoritarianism", during which extensive authority 
over development was lodged in the office of the 
President (Simpas, et al., 1983). Since the overthrow 
of the Marcos government in 1986, the Aquino 
government has proposed a number of measures to 
decentralize control over local government. Thus, the 
issue of decentralization continues to be relevant to 
the contemporary governance arrangements of the 
Philippines. 

The levels of representative government existing 

at the subnational level in the Philippines include 
provinces,that 
Outside the National Capital Region, which includes 
metropolitan Manila, the entire country is subdivided 
into provinces or chartered cities that govern the 
larger, urbanized areas. Cities are administratively 
independent of the provinces. The provinces, in turn, 
are fully subdivided into municipalities; each (rural) 
municipality generally contains one or more ur-
banized market centers together with the rural lands 
surrounding them. Finally, all municipalities and 
cities have been further subdivided into baranguays. 
The baranguays, or barrios, are led by elected offi-
cials but have few directdevelopment responsibilities. 
Among all local governments, the baranguay is the 
one that can be most accurately called an indigenous 
institution. 

Governors are the chief elected officials in the 
provinces; elected mayors lead local governments in 
both the chartered cities and the municipalities. 
Municipalities and provinces together perform a 

variety of services that, within cities, are entirely the 
responsibility ofcity governments. Generally, provin
ces are expected to play primarily a coordination and 
oversight role vis-a-vis the municipalities, although 
provinces do engage in some direct provision of ser
roads 

Line departments, previously ministries,generally 
have offices located in provincial capitals and carry 
out the bulk of the direct development investment 
activities. One major development/decentralization 
issue that, therefore, faces the Philippines (and many 
other developing nations) is the interplay between the 
line agencies represented at the local level and the 
officials elected locally to lead the provinces, 
municipalities, and cities. Generally, line agency per
sonnel have direct control over considerably greater 
amounts of resources allocated from the national 
budget; local governments have historically been able 
to mobilize relatively small amounts of resources 
from the tax (principally the real property tax and a 
local business tax) and nontax instruments put at their 
disposal. A large portion of the resources available to 
provinces and municipalities is in the form of inter
government transfers from the central government. 
Local fiscal autonomy in the use of these funds isfurther constrained, however, by several mandates 
thr owoal overmentsare t aate 

regulate how local governments are to allocate the 
funds and certain set-aside expenditures they must 
make for specific functions, such as the national 
police. An additional complication regarding fiscal 
affairs at the loc.-d government level is that the prin
cipal fiscal officers serving in the municipalities and 
provinces (locai treasurers and tax assessors) are, in 
fact, deputed there by the central government's 
Department of Finance. 

The Government of the Philippines has struggled 
for over two decades with problems in implementing 
decentralization. The Provincial Development Assis
tance Program discussed below was one of the more 
important initiatives. That formal decentralization has 
never been fully implemented in the country is 
reflected in the current Aquino Government's con
tinuing attempts to devise a structure that will permit 
greater involvement by elected local officials in the 
allocation of departmental line agency budgets. 
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The Philippines' Provincial 

Development Assistance Program 
The Provincial Development Assistance Program 
(PDAP) was undertaken from 1968 to 1981 with the 
support of USAID. The program provides an example 
of an externally supported initiative intended to in-
crease the capacity of a formal governmental or-
ganization to assist in the development process. PDAP 
was implemented at the provincial level through the 
Government of the Philippines central ministerial 
bureaucracy. It was ultimately extended to 28 provin-
ces. PDAP's objectives included: 

I. 	Organization of a Provincial Development Corn-
mittee chaired by the governor. The committee 
was intended to improve the development pro-
gram of the province by increasing the amount 
ofcoordination among the various line mini-
stries that carry out activities in the province as 
well as coordinating the development activities 
undertaken directly by the provincial govern-
ment. 

2. 	Creation of realistic development plans through 
the identification of needs, the establishment of 
priorities, the estimation of resource require-
ments, and the recommendation of actions to be 
undertaken, 

3. 	Development of a provincial-level budgeting sys-
tem for both capital and operating expenditures 
that recognized probable future budgetary con-
straints. 

4. 	 Improvement of the property tax assessment and 
collection process in order to generate addition-
al resources for the province (as well as the 
municipalities within the province), 

5. 	Improvement of the provincial equipment pool, 
especially for the purpose of developing and 
maintaining rural roads, irrigation systems, and 
other similar infrastructures that support rural 
economic development, 

6. 	 Encouragement of self-help projects by local 
governments and private organizations through 
financial, technical, or other assistance, 

7. 	 Improved training of provincial officials in skills 
that would assist agricultural and economic 
development (Iglesias, 1985: 43-44). 
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The project contained both activities designed to 

support infrastructure development and considerable 
amounts of technical assistance. This technical assis
tance was specifically intended to improve planning 
and management capabilities at the provincial level, 
rather than entirely at the ministerial level. Specifical
ly, PDAP was "based on the assumption that 
decentralization could not be meaningful unless local 
governments had the technical and managerial 
capability to plan and implement local development 
activities" (Rondinelli, 1983: 188). 

To accomplish this objective, program ad

ministrators turned first to the developmentof analyti
cal tools that officials in participating provinces could 
use in planning and budgeting. Wunsch (1983) states 
thatduringits firstphase, 1968-1972, PDAPproduced 
such models as the Socio-Economic Profile, the Joint 
Work Plan, the Capital Improvement Program, the 
Equipment Pool Plan, the Quality Control Plan, two 
versions ofRoad Network Development Plans, a Per
formance Budget, the Provincial Comprehensive 
Plan, and the Real Property Tax Administration Sys
tern. Most of these planning and management tools 
were developed by American consultants working 
with specialists from various central government 
agencies (Wunsch, 1983: 2; Iglesias, 1985: 46). The 
central PDAP staff then prepared manuals for use by 

participating provinces. 
To encourage participation by the provinces, 

PDAP provided cost reimbursements for activities on 
"special projects" that included the improvement or 

construction of rural roads, baranguay water supply 
systems, and rural service centers. The promise of 
additional resources for infrastructure investments 
provided astrong fiscal incentive for provinces to join 
PDAP. Wunsch (1983: 9) estimates that special
project monies increased provincial budgets by an 
average of 10 percent. PDAP also helped to train 
equipment pool supervisors and mechanics, made 
loans to help construct equipment pool facilities, and 
assisted in the transfer of excess U.S. Government 
heavy road equipment to the provinces to support 
infrastructuredevelopment projects. Improvements in 
the administration of the real property tax were also 
supported by PDAP, which provided financial assis
tance for tax mapping and improvements in tax record 
keeping. 



Although these were the principal program ac-
tivities, the organizational linkages associated with 
the PDAP were particularly important in the 
decentralization of decision-making power. As Ron-
dinelli (1983: 184) notes, the type of decentralization 
accomplished under PDAP was deconcentration. 
Prior to its implementation, provinces had insufficient 
technical abilities to permit provincial governors to 
hold theirown against central ministerial line agencies 
in discussions about the allocation of funds in the 
central government budget. In their final external 
evaluation of PDAP, Landau et al. (1980: 7) note that 
at the inception of the project "provinces possessedlittle technical competence, severely limited revenuelittlresurc coptene domievee ly ted reveinue 
resources, and they were dominated by national min-
istries which all too often mandated provincial tasks 
without regard for local need, local desire, or local 
capacity-a practice which continues to date." 

Interestingly, the program's history indicates that 
PDAP itself could have easily become just as in-
flexible in its approach to development. There were 
three distinct phases of the project. During the initial 
1968-1972 phase, PDAP was managed by committee 
and relied on specialists from a variety of national 
government agencies, with day-to-day management 
supplied by an Executive Officer from the University 
of the Philippines' Local Government Center. Provin-
ces participating in PDAP were required to establish 
provincial development staffs (PDSs) to assist the 
provincial governor in exercising his development 
functions. By the fall of 1972, 14 provinces had beendesignated PDAP provinces. 

During the second phase, 1972-1976, respon-
sibility for PDAP was transferred to the Office of the 
President. This transfer occurred simultaneously with 
the declaration of martial law in the country and 
brought with it profound changes in the way the 
ceptra! office of PDAP operated. First, a strong Ex-
ecutive Director took over management from the 
management committee, and a full-time PDAP staff 
was hired. More importantly, requirements concern-
ing use of the planning procedures and manuals were 
rigidly enforced. Wunsch (1983) reports, forexample, 
that because a mountainous province could not locate 
three hectares of flat land, as required in the Equip-
ment Pool regulations, it was excluded from becom-
ing a PDAP province, even though it could not have 
used the Equipment Pool machinery in any case due 

to its tcrain. PDAP also engaged in direct administra
tion of infrastntcture projects rather than assisting 
provinces -,carrying out such undertakings. In es
sence, PDAP was operated during this period very 
much like other infrastructure-oriented line ministries 
of the Government. As Landau et al. note (1980: 7), 
"PDAP-Central was building a tightly controlled 
hierarchical system. We also observed that the sheer 
number of PDAP requirements overloaded an already 
impoverished provincial government." 

During the final phase of the program (1976
1980), PDAP went into a period of decline. (The 
p980), hd orig inabe riod o e mine in
prgahdoiinlybescdudtoemnten 
1978.) Responsibility was transferred from the Office
of the President to a Deputy Minister in the Ministry
of Local Government and Community Development, 
where a special office was created for the program. 
By 1978 the program office had direct implementation 

responsibility for only a few USAID-sponsored spe
cial projects, including the baranguaywater project, 
the rural service center project, the rural roads project, 
and the real property tax administration project. How
ever, the lack of any direct implementation respon
sibilities was not necessarily viewed negatively by 
PDAP evaluators. As a consequence of the previous 
training provided to provincial-level personnel by 
PDAP, the weakening of the central office of PDAP 
permitted provincial officials to take more initiative 
in decision making. 

As Wunsch (1988: 13-14) makes clear, the posi
tive results of PDAP would not have occurred had theierslso DPwud o aeocre a h
 
program been implemented as planned. The PDAP 
design completely ignored the organizational incen
tives that were the key determinants of its success. The 
program inadvertently worked because the incentives 
provided by the promise of special projects en
couraged provinces tojoin the program, which helped 
them to establish provincial planning staffs. Project 
money together with new administrative capacity and 
the desire to be reelected encouraged provincial 
governors to act more assertively than before. Specifi
cally, Wunsch (1988: 13-14) notes that "provincial 
government had expanded its administrative ability, 
and was thereby developing and administering better 
local projects and programs, strengthening lateral 
cooperation among central-government sectoral of
ficers posted to the provinces, and negotiating with 
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Manila offices to get central programs better attuned 
to local needs." 

Given the observed improvement in administra-
tive capacity by the early 1980s, it is useful to ask 
whether the benefits perceived at that time have been 
sustained. At the close of the project, Landau et al. 
(1980: 15) concluded that PDAP and the special 
projects "have set in motion a process which, if sus-
tained, promises to produce a de facto decentraliza-
tion at the provincial level." The kty clause in this 
conclusion is, of course, "if sustained." As governors 
and their staffs are succeeded and as local conditions 
change, the perceived improvemei,:s in the ability of 
provincial governments to administer local develop-
ment eft rts could decline. 

We are not aware that any formal evaluation of the 
longer-term effects of PDAP has been made. There is, 
however, some evidence suggesting that not all of the 
improvements noted early in the decade are still being 
realized. One particular area of administrative im-
provement observed at that point concerned budget-. 
ing. The evaluators found that .n some, but not all, 
provinces the PDAP-trained staff was playing an im-
portant role in the annual budget process (ibid., 91). 
This, they argued, had increased the influence a gover-nor could exert in that process and therefore was "a 
crucial element in strengthening his control over 
programs at the provincial level" (ibid., 93) 

A recent assessment of local government fiscal 
issues in the Philippines suggests, however, that at 
least certain aspects of strong financial management 
and budgeting cannot be said to characterize normal 
practices in selected provinces of the country. On the 
basis of visits to five provinces, Hubbell et al. (1989) 
concluded that, "budgeting practices are weak." They 
base this conclusion on the following: (1) revenue 
forecasting is rudimentary and often does not consider 
knDwn factors that will influence the jurisdiction's 
revenues during the following fiscal year, (2)budget 
officers seldom provide executives with sufficient 
iniformation for understanding the budget; and (3) 
many supplemental budgets are prepared each year (in 

one province at least ten supplemental budgets were 
prepared during the 1988 fiscal year). The large num
ber of supplemental budgets suggests that the budget
inexriesrgaddsltlemethnaeqrd
ing exercise is regarded as little more than a required 
pro2ce islite ring the ralies th
 
province is likely to face during the fiscal year. 

In summary, the PDAP approach to supporting 
decentralization through a deconcentration of 
decision-making capacity was based on the expecta
tion that by providing additional support for in
frastructure improvements, provinces would have in
centives to upgrade their administrative capacities. 
Over the course of the project, those results were 
realized, in great part, because of the diminished con
trol that the central administrators of the project 
retained over activities at the provincial level. Unfor
tunately, it does not appear that these improvementsresulted in lasting effects, at least in the area of finang 
cial budgeting, in which provinces are currently char
acterized as still employing weak fiscal forecasting 
procedures with little true fiscal planning. 

Decentralization and 
Irrigation In the Philippines 

The PDAP approach to decentralization provided extemal funding for a broad training program for the 
officials who would subsequently be involved in a 
diversity of "special" rural infrastructure projects.Overlapping with PDAP was a process initiated by the 
National Irrigation Administration (NIA) to involve 
farmer participation more effectively in infrastructure 
planning and development and to delegate more dis
cretion to lower-level NIA officials. This effort was 
largely based on the seminal ideas of David and 
Frances Kortenconcerningthe importanceofbuilding 
a learning process within the public sector, which had 
previously had a tendency to rely on a single blueprint 
for all of its projects of a particular type (see D. 
Korten, 1980 and F. Korten, 1985). Several ex
perimental irrigation system rehabilitation projects 
were undertaken as a part of this effort. The evidence 
that these experimental projects improved the quality 
of the constructed infrastructures and enhanced the 

2 It should be noted that the position of budget officer, who isresponsible for preparing provincial budgets, isnew to the provinces, 
hence comparisons with the situation at the close of the PDAP project may be unfair. On the other hand, if provincial budgeting
efforts were adequate previously, there would seem to be little reason to have created this new office. 
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willingness of farmers to maintain their own irrigation 
systems, once rehabilitated, is sut stantial. After 
describing these experimental projects, we will then 
examine similar NIA projects in the Philippines to 
which there appears to have been disappointingly little 
transfer from the successful experimental projects. 

In contrast to many other Asian countries, the 
Philippines has had a better overall record of meeting 
its recurrent costs of investment in irrigation systems.
As discussed in Chapter 1,ihe revenue received from 
farmers during the mid-1980s was about $17.00 per 
hectare, while operation and maintenance costs were 
about $14.00 per hectare (Small, et al., 1986, cited in 
Repetto 1986: 5). Thus, in contrast to Indonesia, 
Korea, Nepal, Thailand, and Bangladesh, Philippine 
farmers actually pay for operation and maintenance 
costs and contribute to the repayment of capital costs.3 

Three types of irrigation systems are designated in 
the Philippines: (1) national systems that are large 
(usually over 1,000 hectares) and are owned, 
operated, and maintained by NIA; (2)communal sys-
tems that are smaller (usually under 1,000 hectares) 
and are owned, operated, and maintained by farmers; 
and (3)private systems that are also smaller than the 
national systems and frequently rely on groundwater 
sources. National irrigation systems constitute about 
40 percent of the irrigated area in the Philippines; 
communal systems serve 49 percent of this area; and 
private systems serve 11 percent (Cabanilla, 1984: 5). 
Many communal systems are similar to the zanjeras 
we described in Chapter 2 in that they are designed, 
constructed, operated, and maintained by farmers 
using local materials and indigenous skills. 

Communal systems have been sustained over the 
years as a result of extraordinary efforts on the part of 
theirrigatorstormobilizeresourcestokeeptheirirriga, 
tion systems repaired and maintained. Although corn-
munal systems have sustained themselves very well, 
the substantial amount of time that farmers allocate to 
maintain and repair fragile diversion works and canals 
detracts from the productivity of their farming efforts. 

Consequently, the Government of the Philippines
like the governments of many other developing 
countries that are trying to enhance agricultural 
productivity-has attempted to assist communal ir
rigation systems through rehabilitation programs. 

Farmers dependent upon these systems often seek 

government help in constructing permanent irrigation
works. NIA has assisted communal irrigation sys
terns, at no cost to the communal systems, since the 
early 1950s. The level of investment grew consider
ably faster, however, during the early 1970s (F. Kor
ten, 1982). 4 Once NIA had designed and constructed 
a rehabilitated system-usually without consulting 
the farmers who had originally constructed and 
managed their own systems-farmers were reluctant 
to take back operation and maintenance respon
sibilities. 

In 1975, a presidential decree required NIA to 
recover the costs of irrigation consiruction from the 
farmers being served. Under this policy, irrigators' 
associations were "to provide 10 percent of the value 
of the construction assistance in the form of labor, 
materials, cash, and rights of way, and repay the 
remaining costs over a number of years without inter
est" (Bagadion and Korten, 1985: 55-56). Underlying 
this policy was a presumption that irrigators who paid 
to reconstruct their irrigation systems would be more 
l'kely to operate and maintain them after NIA had 
completed reconstruction, 

Getting farmers to agree to repay the costs of 
reconstruction required some form of farmer or
ganization that could enter into a contract with NIA. 
NIA,however, was a centralized, engineering agency 
with few staff oriented toward taking farmers' ideas 
seriously or to helping farmers organize themselves 
more effectively. NIA contracted with a different 
agency, the Farm Systems Development Corporation, 
to work with the farmers so that NIA could focus on 
the engineering aspects of the project. It turned out, 
however, that simply assigning the organizational task 
to another agency was not successful (Bagadion and 

3 On the other hand, the actual level of maintenance observed on many of the national irrigation projects in the Philippines does not 
appear to be adequate. Cabanilla (1984: 3), for example, reports that NIA in the Philippines has had to rehabilitate its irrigation
systems every seven years and attributes this rapid deterioration rate to poor operation and maintenance. 

4 Even so. most of the funds allocated to NIA were spent on the large-scale projects NIA owns and manages. In1979, for example, 94 
percent of the NIA budget for construction, rehabilitation, and improvement was allocated to large-scale projects (Siy, 1982: 15). 
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Korten, 1985; Holloran, 1980). Instead of two 
separate tasks-engineering the system and organiz-
ing the farmers--the two activities were more closely 
intertwined than NIA officials originally thought. 
Farmers did not simply want to organize to finance the 
improvement of their systems-they were also inter-
ested in affecting the design and construction of the 
systems. 

Consequently, in 1976, MIA set up a small, pilot 
project in one municipality in Central Luzon where 
full-time "catalysts" or Community Organizers (Cos) 
were hired by NIA and assigned to live in an area wher a yste abot t beommualwawhere a communal system was about to be 
rehabilitated. Partial assistaice for the pilot project 
was provided by the Ford Foundation. In terms of 
Leonard and Marshall's (1982) dimensions of 
decentralization described above, this was a single 
sector program in which communal organizztions, 
whose members included all farmers obtaining water 
from an irrigation system, mediated between the 
farmers and agency generalists (the COs) and 
specialists (NIA engineers) who had both been given 
enhanced decision-making authority. 

The pilot project had mixed results. It was success-
ful enough, however, that MIA decided to contin 
further experimentation. One important result was the 
discovery that the farmers had knowledge useful to 
the engineers.5 

They knew the landholding patterns-and 
whether it would be possible to obtain rights of 
wayin various areas. Often they pointed out way inerioudares o poing t
land ownership boundaries proposing that 

where possible canals follow such boundaries 
to avoid taking too much land from any single 
farmer. They knew the rainy season conditions 
(the engineers' survey often being done in the 
dry season) such as which creeks would swell 
after heavy rains and what areas would become 
water logged. They also knew soil conditions,

out where soil leadpointing otweesandy solmight ledto sig-

nificant loss from the canal (F. Korten, 1982: 
14-15). 

Studies ofcommunal organizations were initiated 
by scholars from Philippine universities so that later 
work could be built upon substantiated knowledge of 
how communal irrigation systems operated in various 
types of Philippine environmental conditions (de los 
Reyes, 1980). In 1979, the Ford Foundation again 
helped support and staff the creation of a Communal 
Irrigation Committee composed of officials from the 
top ranks of NIA, from the Ford Foundation, and from 
local research institutes, who weir provided with ex
tensive information about project processes. Two new 
pilot projects were initiated with an overt goal ofp p mlearning still more about how to strengthen irrigators'associations. 

A full-time social scientist resided in each project 
area to document acti",ities as they occurred. The 
resident scientists were supervised by the academic 
scholars who had just completed the more general 
studies of communal systems. The resident scientists 
reported in writing to the Communal Irrigation Corn
mittee. Workshops, training courses, and detailed 
training manuals were developed from the experien
ces of the pilot projects so that information about this 
program was disseminated to NIA officials not in
volved in the pilot projects but who would be involved 
in the more extended experimental project. 

The pilot projects clearly indicated that involving 
farmer participation in all phases of infrastructure 

development necessitated major changes in the way a 
national agency conducted its work. Consequently, 
NIA officials initiated a broader experimental participatory program, including a series ofrehabilitation 

projects supported in 1980 by a loan of $70 million 
from the World Bank (Bagadio and Korten, 1980, 
1985). Under this program, when farmers asked to 
have their communal system rehabilitated, NA 
regional staff were required to spend a month collect
ing data and preparing a comprehensive profile of the 
physical, social, economic, and legal conditions of the 
irrigation program that also identified problems to begovd phigelcdtetpclegneigrpr 
solved. This replaced the typical engineering report 
preparation process that included only the drawing of 

The first experimental project was one of those mentioned in Chapter 1where local farmers told design engineers that the dam they 
were constructing would not survive local conditions. A typhoon occurred shortly after construction ofthe darn was completed and 
took it out of operation immediately. 
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blueprints and the calculation of cost/benefit es- to the irrigators' association officials every three 
timates. months during the construction phase (rather than at 

em-In the experimental program, considerable 

phasis was placd on the importance of learning from 

prior experience and avoiding rigid formulae for how 

things were tobedone.Theformatforthcomprehen-
sive profile, for exaniple, was evolved after experien-
ces in the pilot projects and the early experimental 
projects had been evaluated. Once senior NIA offi-
cials had approved a proposed rehabilitation project 

on the basis of the information contained in the Drofile, 
comunt istyhrgae hired for this programih e nt 
community organizers local farmers pr spent 
time in the area helping local farmers strengthen their
organizational capabilities so that farmers could par-

ticipate actively in the design ad planning stages of
withNIA engineers consulted

the rehabilitation. 
farmers about the location of proposed diversion 

works and field channels. Farmers were trained to 

rec,)rd stream water levels for a period of time prior 

to the initiation of construction. A!i of this took both 
time and a reorientation of an engineering staff that 
had previously had the authority to make such 
decisions independently, without consulting the local 
farmers.7 


Among the many innovative administrative pro-
cedures adopted in the experimental projects was the 
practice of submi'ting statements listing projectcosts 

the end of the project). Farmers were thus able to 

monitor more closely the level and the appropriate

ness of charges and to verify the amount of their own 

contributions to their equity account. Farmers also 
made many suggestions concerning ways to keep 
construction costs as low as possible. Because the 
farmers had to pay back all construction costs, they 
;r~ist- tbhp materials be fenced and guarded, that 
employees not use project gasoline for private pur

emlysnoueprjcgaliefrrvteu
poses, and that the number of canals to be dug and 
lined be kept to a minimum. Furthermore, efforts were 
made to change the criteria by which engineers were
evaluated by NIA superiors from those based primari

those based on atal on d IAexperis to 

achievements, including whether or not the farmers 

accepted the reconstructed system (F. Korten, 1982: 
21). 

By the end of 1982, 21 rehabilitation projects had 
been completed under this experimental program, 19 
of which had been successfully turned over to the 
respective irrigatois' associations (Bagadion and Kor
ten, 1985: 68). One of the most successful aspects 

of the program was the level of contributed labor that 
farmers allocated to operating and maintaining irriga
tion projects once rehabilitated. A well-documented 
example of the high levels of farmer resource 

6 COs usually occupied temporary positions that lacked civil service status. Their temporary status was a problem that plagued both 

the experimental program and later efforts to use COs within NIA. 
7 The process documentation reveals the myriad of small and large problems that occur in such a process. The farmers had to recruit 

members. register their association, develop bylaws, acquire water rights permits, collect water level readings, and participate in the 

survey of the physical layout of the system. All of these activities had to be accomplished within tight time constraints and in a 

manner that was satisfactory both to the farmers and to external officials (such as the National Water Resources Council, which had 

to approve their water rights permit). All of this was accomplished, but not without problems and conflict. Some of the mishaps are 

themselves informative about the types of relationships that have to be established to make this type of project work. Shortly after 

the NIA official in charge of undertaking a survey arrived in one project area, for example, he hired two local residents to assist him. 

This simple action does not seem at all objectionable. But the irrigation association officials were distressed by this action taken 

without consulting them, as they had been campaigning to get farmers to assist in the survey without pay in order to build up their 

equity. The association had difficulties geuing farmers to participate in the survey process and tried five different strategies to obtain 

farmer input, none of which seemed to work very well (Illo, et al., 1984: 33-36). Another problem involved the slow wage payments 

made by NIA to local contractors, handicapping the efforts to use local laborers rather than using external contractors. Because these 

problems were documented and then discussed by the Communal Irrigation Committee, ways of helping to cope with similar 

problems in future projects were devised. 
8 A turnover rate of 90 percent was considered highly successful because NIA had previously "had so much difficulty in getting 

farrmers to accept the systems once constructed" (Bagedion and Korten, 1985: 68). 
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mobilization is the Aslong system that was turned contact was made with them, and no reference was 
over to the farmers by NIA in 1981 (see Illo, et al., 
1984; Bagadion and Korten, 1985). Immediately 
thereafter, the area in which the Aslong system was 
located suffered several typhoons and repeated heavy 
rains that caused heavy damage to the system. Fieldresear.chers documented that during the firs 14 
months oerat thirriatodurin' associontormonths of ope ration, thle irrigators ' association or-we 
ganized 47 work days to repair various parts of the 
system. Members contributed 571 person-days of 
labor for this effort. During the same period, farmers 
also contributed 980 person-days of laborto distributewater and coilect fees. Inaddition, apart-time opera-
tions manager, treasurer, and bookkeeper contributed 
308 person-days of work. Thus, a total of 1,859 per-
son-days dascontributed by the farmers during the 
first 14 months of operation to keep the 

newly 
reconstructed system in good operation and repair. 
The annualized value of the labor and materials con-
tributed to operation and maintenance activities was 
about $3,390 in U.S. currency orabout $12 pe ctare 
(Bagadion and Korten, 1985: 78).9 

It is well substantiated that the projects undertaken 
as part of this experimental program to enhance the 
participation of farmers in the rehabilitation of csn-
munal inigatinn systems were unusually Guccessful. 
What is not substantiated is the lont-term impact of 
this imaginative effort to build a more decentralized 
decision-making proces!v :a what was a highy central-
ized, national agen.y. 1 ° Considerable effort was 
devoted within th. experimental projects to recogniz-
ing previously established communal irrigation or-iryigtim o-

ganiatins drecly toorkngnd iththe 
strengthery their capabilities while improving the en
gineering of their systems. Contemporaneous with the 
experimental projects, the Palsiguan River Multi-Pur-
pose Project (PRMPP) was initiated in the Ilocos 
region of Luzon island where there are numerous 
zanjeras,similar to those discussed in Chapter 2. The 
PRMPP was charged with the responsibility of 
rehabilitating 172 communal irrigation systems. At 
the time of the initial technical and economic studies, 
no effort was made to identify local zanjeras, no 

made to the extensive, existing studies of zanjeras 
(Visaya, 1982). 

Project engineers viewed their task as creating 
new irrigation systems rather than rehabilitating x
ististngones. "The de novo orientationled to the design 
of a 1,000 hectare pilot area in which major canalse r d c l y eai n " (C a d , 1 8 : 3 ) A 
were radclly eie (Coward, 1985 a 
study conducted by Benito Visaya reported that a 
majority, if not all, of the "designed canals are new 
ones, crisscrossing the canals of the existing zanjerasystems. The proposal rotational areas, consequently, 
disregarded existing area boundaries of the irrigators'
associations"Nisaya, 1982:6, cited inCoward, 1985: 
33 ).Social scientists associated with the experimen
tal participatory program eventually helped reorientthe NIA project to include reference to the previously
organized zanjeras(Bagadion and Korten, 1985: 86; 
oae anes,(B9gadion aortena1985:v86; 
seenalsoAngel193) Butoi externaner 
tion, NIA might well have destroyed more farmer 
organizations in this one project than had been estab
lished or strengthened under the experimental pro
gram. 

Evaluations of irgation programs undertaken by 
Eaftr ohirigation program a d 

NIA after the experimental participatory program had 
proven itself also provide evidence that centralized 

decision making continued as the dominant mode of 
decision making within NIA even after the par
ticipatory program was acknowledged as asuccess. In 
the 1980 evaluation of the Philippine Small-Scale 
Irrigation Projects, for example, the evaluatorscriticized USAID for its cost/benefit methodology
and NIA and the Farm System Development Corpora

tion for their ineffective interactions with farmer or
ganizations. 

The methodological criticism contained in this 
evaluation is interesting for what it tells us about the 
tendency to overestimate benefits on donor-assisted 
irrigationlprojects.Steinbergetal.(1980:iii)pointct 
that the cost/benefit analysis was based on an assump
tion that farmers would receive the government-sub
sidized price for rice. This price was offered for rice 

9 This is the equivalent of 95 pesos per hectare. Small (1985) estimated NIA maintenance costs at about S14.00 per hectare. 
1o See D. Korten (1980 and 1981) for discussions of the more general approach taken inthis project and D. Korten and Uphoff (1981) 

for a discussion of the problems involved in attempting to convince a central bureaucracy to adopt this kind of program. 
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to be sold in the export market that was 95 percent 
pure and had a moisture content of not more than 14 
percent. Most of the farmers served by the small-scale 
projects, however, could not afford the mechanical 
threshers and driers needed to meet these standards. 
Consequently, the price that the farmers actually ob-
tained for their rice was substantially lower than the 

fanalyses. 

With a higher estimated benefit level than could 
be achieved, planning documents supportcd larger
investments in mechanical pumps and other costly 
inputs than could be economically sustained. Many of 
the small-scale irrigation projects dependant upon 
electric or diesel pumps faced high recurrent costs 
including fuel and frequent repairs to the pumps due 
to damage from flooding and fluctuations in electrical 
current. Farm ers also faced higher fertilizer and otherinput costs in order to obtain the increased yields. 

Even though gross farm income consistently rose as a 
result of these projects, net family income did not 
consistently rise and actually fell in some cases. With 
double crooping, fewer family members could earn 
wages in off-farm employment and input costs were 
substantially higher. 

The high level of effective interaction between 
central government officials and farmers that charac- 
terized the experimental projects was not duplicated 
on the regular, small-scale projects. On one project, it 
was clear to the visiting evaluators that the "farmers 
had little idea of what they were facing" (Steinberg, 
et al., 1980: 4): 

They did not know how much their semi-annual 
payment would be for their substantial loan of 
215,000 pesos ($30,000) at 6 percent over 12 
years. Nor could they estimate the project cost 
of electricity. They had no anticipation of 
electric current problems or the impact of rising 
fertilizer prices. Clearly, FSDC [Farm System 
Development Corporation] extension workers 
had not adequately prepared the farmers for this 
undertaking (ibid.). 

Among the final conclusions of the evaluation 
report was the following: 

Irrigation systems are not primarily the domain 
of the engineer... Although engineering is 

necessary for effective irrigation, it is not suffi

sidered quick and easy means to expend pro
gram funds. Irrigation projects should not be 
developed in capital development offices, but in 
agricultural offices. As long as capital develop
ment offices exist in the field, there will be pres
sures to regard the spending of funds as more 
essential than their effective utilization (ibid., 
14-15). 

This conclusion, written in 1980, could have been 
authored in 1976 by those who initiated the ex
per e i iriatio pro ra m. ee perimental participatory irrigation program. Seem

ingly, the message did not reach parallel projectsconducted at the same time in the same agency under 
the same general umbrella program. 

An evaluation of the Bicol River Basin Develop
ment Program (BRBDP) conducted in 1982 (Som
mer, et al., 1982) also leads us to question the capacity 

of highly centralized agencies to "learn" the lessons 
of decentralization from even their own experimental 
projects. The BRBDP was a 'arge-scale, integrated 
rural development project involving construction of 
rural infrastructure (roads, irrigation structures, water 
supply systems) with broad objectives including a 
substantial increase in the socioeconomic well-being 
of the population living in the Basin. By 1982, USAID 
had made two grants and five loans totalling $30.4 
million and the Government of the Philippines had 
invested about $75 million in the project (Sommer, et 
al., 1982: iv). To the broad set of objectives was added 
"a set of institutional innovations calling for 
decentralized decision making, local people's par
ticipation, and a multise/ oral and integrated area 
approach" (ibid., iv). The 1982 evaluation was con
ducted after the program had been in existence for 
eight years, during which time a "large staff and 
institutional infrastructure have been put into place 
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and numerous plans am!studies have been produced" 
(ibid., v).1 

But the "weak point in the institutional chain," 

according to the evaluation team, "is a rritical one:
 

eprogram isThe fanmers, on whose behalf the whole sconducted, have not participated in anything but acondcte, hveot prtiipaed n anthig bt a 
passive sense" (ibid., 14). NIA officials appeared to~forunder 
recognize this problem in those project areas ushe 
control and assigned COs to several project areasheoverly asexpeimenalon rogam dscrbedovertly based on the experimental program described 

above. In several project areas visited, the evaluation 
team was impressed with the performance of the COsbutrueullot tatpontdNIAisalradybegn-but ruefully pointed out that "NIA is already begin-
ning, apparently for budgetary reasons, to reduce the 
number of its community organizers in some areas ofthe Bicor"(ibid., 14,. 

Furthermore, the evaluation team discovered that 
many pre-existing community groups were bypassed, 
or even dismantled, in favor of newer and larger 
groups created by top-down initiatives. As many as 
26 pre-existing irrigators' associations had been 
recognized in one region of the project, but the "super-
imposition of new physical facilities and consequent 
realignment of membership areas" made for dramatic 
changes (ibid., 14). The leaderof one of these associa-
tions indicated his misgivings by stating that "When 
lawyers and other government officials speak, 
everyone applauds. When farmers speak, no one lis-tens. This iswhat has been happening inBicor"(ibid.,
14). 

An appendix to the evaluation that focuses entirely 
on the participatory aspects of the Bicol project il-
luminates some of tire possibilities and contradictions 
of attempting to decentralize within the context of a 
centralized program.The evaluationdoesnotquestion 
the sincerity of NIA officials in trying to change the 
ways that they related to farmers. Several references 
are made to lessons learned from the prior experimen-
tal program. The use of COs was positively received 
by the farmers, and the COs themselves were en-

thusiastic about their work. Some felt that the techni
cal staff at NIA considered the work of the COs a 

"nuisance cost" but thought that more doors wereopening. One CO indicated that the most rewarding 
pait of her job was in the field working directly withthe farmers. "When in the project office, I get the 
feeling that the engineers do not really see any need 
fen thawhe eine er relee aour work" (ibid., F-8). She further reflected that 

felt a little guilty at times because her sympathies 
were with the farmers: "they are not getting water,the designs are faulty; construction is delayed-and 

te ge aly onu In s dee-and 
yet I get my salay from NIA, and I want to defend itas well" (ibid.). A somewhat more jaded CO expressed her misgivings in the following manner "We 
re her mging inthre fi en "We 
at doi Cwr ar e officd orsNIA.What we do is sell a project. We often find ourselves

in sympathy with the people, but then, we are NIA 
employees" (ibid., F-7). 

A furtherexample of both the sustained interest by 
high-level NIA officials in trying to affect achange in 
the way their agency operates and the difficulties of 
accomplishing major changes from the center is 
provided by the experience with organizing irrigators' 
associations on the Magat River Multipurpose Project 
(MRMP). The MRMP is one of the two largest sys
(MR is the tes argesttsy
 
tems he heand ae aproxia100,000 hectares. Both the World Bank and the Asian 
Development Bank provided loans in support of this 

proide cos irrton this
project. "To justify its huge cost, the irrigation aspect 
of the project was required to attain a 200-percent ricecropping intensity within five years after project com
p!etion; to increase the average yield from 2.7 tons of 
paddy per ha [hectare] to 4.2 tons per ha per crop 
season; and to increase the net income of the farmer 
beneficiaries during the same period" (Bautista, 1987: 
9). Inthe early years of the program, small, informal 
farmers' groups were organized to rotate water to 
individual holdings and to conduct routine main
tenance of field canals. By 1980, over 1,500 of these 
groups had been officially organized. A survey of 
their activities found that only 50 percent of these 

t	At a later point in their evaluation, the team noted that the Program Office had become a "coordinator of commiuees, Areceiving
point for project reports, and only occasionally a packager of project proposals and solver of problems facing Basin projects. This 
appears a modest role for a 421-member staff.. with a 1981 budget of more than SI million" (Soniner. et al., 1982: 13). 
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groups were actively engaged in water distribution 
activities. In that year, a major policy decision was 
made by the Agricultural De,elnrment Coordinating 
Council (ADCC) 1" to establish its own internal ex-
perimental program using many of the lessons leamed 
from the experimental program involving communal 
irrigation systems discussed above (see Merry's for-
ward in Bautista, 1987). The program adopted by the 
ADCC involved a less intensive use of "catalysts" 
than the earlier experimental program on communal 
systems. The catalysts, called Irrigation Association
Advisors, were graduates in agriculture who werehired to provide agricultural advice to farmers and to 
assist them in organizing themselves. 

A report describing this effort has been written by 
Honorio B. Bautista, the first recipient of an IIMI 
Special Award given to "irrigation professionals who 
have tried innovative approaches for improving the 
performance of irrigation systems." Bautista was 
asked to document his efforts to organize farmers as 
the Manager of the Agricultural Development 
Division of"1IRMP since 1976. His account provides 
a frank asse.sment of the considerable successes that 
his division achieved in organizing farmers along with 
the continued difficulties he and others have faced. 

The first MRMP effort to federate the existing, 
small, informal, farmer groups into formally recog-
nized Irrigation Associations (As) occurred toward 
the end of 1980. By April of 1986, 240 lAs had been 
established with 20,198 members who cultivated 
about 42 percent of the project service area or 40,766 
hectares (Bautista, 1987: 5). Several incentives have 
helped to increase the participation of IA members in 
routine maintenance and in the collection of irrigation 
fees. Under this program, 138 lAs cleaned out 
specified sec!!ons of channels and were reimbursed a 
standard rate per kilometer per month. 13 An overtstanardratkiomeerpepr mnth Anovet 
performance evaluation of the maintenance work per-
formed by IA members as compared to NIA 

employees (ditchtenders) and private contractors 
found the lAs' performance roughly equivalent to that 
of the other two groups (Bautista, 198/: 24-25). A 
collection incentive fee of 2.5 percent was given to 
each 1A whose members paid 75 percent or more of 
the total feesowed to NIA. Those associations collect
ing 100 percent of the fees were rewarded with a 
bonus of 3 percent of the total collected. 

The program to establish As on a large-scale, 
thn project sad s oale -sce, 

naona lient s adoentable successes.
mjrcopihetsdrcsvnswtotn 
reduction in quality of maintenance) to NIA for main
tenance activities undertaken by the IAs. In 1986, NIApaid a ditchender assigned to maintain one section 
17,000 pesos for the year, it paid an IA with similar 
responsibilities only 7,200 per year. The total savings 
to NIA was 900,900 pesos, most of which was reallo
cated for the repair of canals and the construction of 
farm roads (Bautista, 1987: 23). The money allocated 
to the lAs has been spent fora variety of purposes, but 
many of the associations have purchased residential 
lots and constructed concrete platforms that can be 
used by farmers to dry their rice. 14 

A careful reading of Bautista's report leads one to 
appreciate the considerable success of this program in 

reducing the out-of-pocket costs of maintenance, in 
creating strong farmer associations to enhance the 
productivity of the farmers, and in enhancing the 
likelihood that an investment in an irrigation system 
will be sustained over time. The report also il
luminates the problems of accomplishing these sub
stantial results within the context of a large, central
ized agency. Simply getting the farmers to join the lAs 
has been challenging because the attempt to create 
them came long after the project was constructed. 

The farmers at MRMP did not invest a singleTe fare athMsrMinot ivesstm aTsne 
cent in the construction of the system. They 
were not even asked to contribute labor in the 

12 The ADCC was a coordinating body established to meet the requirements of the loans funding the project and involved all the major
provincial agencics that were affected by the project. Monthly meetings were held to discuss the problems facing farmers in this 
project and to determine overall project policies. 

13 Ie length of canal was based on the prior contract between NIA and a ditchtender to clear a specific length.
14Achieving accountability in th, use of these funds has not been easy. Earlier efforts to establish farmer cooperatives in the area had 

failed largely because accotmt books were not required and officials were unwilling to hold individuals responsible for the misuse of 
funds. Bautista frankly addresses this problem and the techniques that MRMP has adopted for increasing accountability and gaining 
the confidence of the farmers that their IA funds will be handled honestly and fairly. 
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construction of the farm-level irrigation 
facilities. The IAs were organized after these 
facilities were constructed and water was flow-
ing to their farms. Therefore, many members do 
not have the problem of getting water-the key 
function that binds people together in systems 
that were designed and constructed by the water 
users themselves, such as the 'Zangeras' of 
ilocos Norte... (ibid., 20). 

Farmers have been reluctant to join [As. The ones 
that have been created are "located primarily at the 
middle or tail-end portions of irrigation canals, where 
insufficient and untimely water delivery was a corn-
mon problem" (ibid., 29). Even where lAs are or-
ganized, farmers located near the headgate or who are 
rich enough that they do not need credit have refused 
to join. Persons interviewing these farmers have been 
told: "Why should I join an IA when both non-IA 
members and members pay the same amount of [ir-
rigation fees] and receive a similar amount of water 
in the system" (ibid., 30). Amember has to participate 
in the cleaning of the canal as well as in its emergency 
repair. A nonmember gets all the benefits without 
paying the costs. Consequently, the officials ofthe lAs 
have requested that memtrship become compulsory. 

Further problems occurred within NIA itself. One 
of thtse was the insecurity of those responsible for 
organiz;ng the [As. During a budget crunch, 15 of the 
19 trained Irrigation Association Advisors were laid 
off, and 15 untrained but permanent civil servants 
were transferred into the unit (ibid., 30-31).15 Fur-
thermore, neither the Irrigation Association Advisors 
nor the IAs were assured of cooperation from the NIA 
employees assigned to the Operation and Main-
tenance (O&M) Division. 

... most of them were afraid of having strong
lAs that would take over their work after the 
project. Their suspicion became stronger when 
the Management started turning over to the [As 
some Ditchtend.er Sections for partial O&M. 
Some Ditchtenders were t'ansferred to other 
places while those who retired were not 
replaced. Their fear grew stronger when the 

area covered by a Water Management tech
nician was increased from 500 ha to 1000 ha 
due to the retrenchment policy of NIA. These 
changes made the work of the IAorganizers 
more difficult and frustrating (ibid., 31). 
Bautista concludes his report with the observation 

that MRMP has "just scratched the surface" of what 
is possible in developing effective lAs and warns that 
the achievements could be only "temporary in nature" 

and could "disintegrate the moment present assistance 
is withdrawn" (ibid., 38). 

Conclusion 
The problem of inadequately maintained infrastruc
tures has often been attributed to the ineffectiveness 
of overly centralized, national agencies assigned 
responsibility for infrastructure development. 
Deceniraization reforms inspired by this diagnosis 
have encompassed a wide variety of strategies. They
have included: shifts in decision-making authority, 
both within national agencies and, at times, to or
ganized beneficiaries; minor forms of deconcentra
tion of authority within single agencies; and major 
shifts of decision-making authority to citizens. Most 
decentralization efforts in developing world settings, 

however, have involved efforts to shift decision
making authority to lower levels within a national 
agency and to create a mediation organization that 
enhances communication between beneficiaries and 
officials. Remarking on the longer-term outcomes of 
decentralization programs, Rondinelli, Nellis, and 
Cheema (1984: 27) reflected a general disenchant
nient among development professionals when they 
concluded that "Despite its vast scope, decentraliza
tion has seldom, if ever, lived up to expectations". 

In this chapter, we have examined several 
decentralization efforts in the Philippines that were 
considered successful upon completion in an effort to 
understand what they accomplished and to assess their 
long-tei.n impact. With regard to PDAP, it is hard to 
discern any long-term impact except, perhaps, an 
increased desire on the part of provincial officials for 
more autonomy. Regarding efforts to involve farmer 

15 At least one of the Advisors was so valued by two of the [As with whom she had been working that they hired her using their own 
funds after she was laid off by NIA. 
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participation in NIA decisions, the success of the gements that affect the incentives facing agency per
original experimental program led to still further ef- sonnel. The fourth variable-the attitudes, values, and 
forts within NIA to apply the lessons learned. These skills of personnel-is strongly affected by these in
follow-on efforts also led to short-term achievements centives. 
conducive to the sustenance of rural infrastructures, 
such as high levels ofcompliance with rules requiring 
the payment of operation and maintenance fees. On 
the other hand, the evaluations of several other NIA 
projects, including the Bicol River Basin Develop-
ment Program and the Philippine Small-Scale Irriga-
tion Projects, present a view of an arbitrary, central-
ized agency making decisions that deeply affect the 
future livelihood of the farmers using an irrigation 
system with little or no effort to involve them. Fur-
thermore, the history of one of the participatory 
programs, the MRMP, written by a NIA official 
honored for his innovative and successful work, 
reveals the difficulties of achieving a really different 
style of decision making in an agency that fires three-
threatened by the transfer of work assignments from 
lower-level civil servants to organized farmers. 

In her many writings about this important effort, 
Frances Korten has repeatedly stressed the difficulties 
involved in reorienting large-scale bureaucratic agen-
cies so that they will seek out the involvement of those 
who are supposed to be the beneficiaries of these 
programs (see in particular, F. Korten, 1983). Korten 
argues that major changes must be made in four 
aspects of agency management before one can gain 2 
real shift in operational results. These include: (1) 
changing the locus of decision making; (2)changing 
the rewards built into evaluations of personnel; (3) 
changing the stability of personnel assignments; and 
(4)changing the attitudes, values, and skills of person-
nel (F. Korten, 19 83).16 The external evaluations 
made by Steinberg et al. (1980) and Sommer et al. 
(1982) are consistent with Korten's analysis, as is the 
internal view of Bautista (1987). The first three vari-
ables in Korten's list relate to the institutional arran-

A recently published volume by Frances Koren 
and Robert Siy (1989) on Transforming a 
Bureaucracy, The Experience of the PhilippineNa-
Bu rarain o ide nip o
tionalIrrigationAdministration, provides an impor
tant overview of the entire MA experience. Many 
positive accomplishments both by farmers' organiza
tions and by the NA itself are well documented. The 
participatory program is one that has been able to 
sustain itself over time due to many subtle and some 
not so subtle changes ininstitutional arrangements. A 
major change has been the regular crediting of 
farmers' amortization payments to the N itself 
rather than to the national treasury. Provincial irriga
tion offices that were successful in achieving overall 
financial viability were able to retain 20 percent oftheir surplus to be allocated with considerable discre
tion including a limited incentive bonus to provincial
NIA staff. In a chapter focusing on bureacratic 

change in this volume, David Korten reflects on the 
overall effort to change the internal bureaucratic struc
ture: 

The root causes of underdevelopment are in
stitutioal. They are eliminated only through 

the transformationofinappropriateorganiza
teonstrutes the iA experience 
demonstrates the difficulty and the complexity 
of the task. Italso demonstrates the pos
sibilities and illustrates appropriate methods 
(ibid., 142). 
We share the conclusion of many analysts that 

overcentralization of infrastructure decision making 
is oneof the majorsources of widespread difficulty in 
sustaining of rural infrastructures in developing 
countries. We are skeptical, however, that retaining 
central authority in a more decentralized form is as 

16 Korten also points to five factors related to the communities involved that may prove to be obstacles to the long-term success of 
efforts to involve communities more actively in decision making affecting their own welfare: (1) lack of an appropriate community
organization; (2) lack of organization skills; (3) poor communication facilities; (4) factionalism and differing economic interests;
and (5) corruption. Korten's reflections are based not only on her experience in the Philippines but also on the work of Gomez and 
Myers in Venezuela, of both Maru and Gupto ', .: .- , of Maeda in Tanzania, and the general theoretical work of David Korten. 
(Case studies by these authors based on experie-ce in the above countries are found in D. Korten and Alfonso, 1983.) Her work is 
also consistent with the findings of Meyers (1981) concerning decentralization efforts in Kenya. 
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effective in coping with infrastructure deterioration as 
other forms of "noncentral" 'decision making. We 
agree with the Kortens that "incentives" are at the core 
of the problem. Analysis of incentives and their con
sequences requires a more theoretical approach to the 
study of institutions and the incentives they produce 
than has characterized much of the literature on in
frastructure sustenance. To understand incentives, 
one needs to understand how individuals who are 
interdependently linked are affected by the kind of 
information they possess, by the kinds of goods and 
services being provided and produced, and by the 
kinds of rules they use. 
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CHAPTER 4 

Problems of Multi-actor Capital Investments 

W HEN Acapital investment is owned by a single 
user as described in our first example in Chap-

ter2, and that individual derives the benefits and bears 
the costs of replacement and maintenance, it is 
reasonable to expect that the individual will continue 
to make investments in maintenance as long as the 
expected returns from this investment are greater than 
the expected costs.1 

As our examples from Jamaica, Sri Lanka, 
Bangladesh, Nepal, Malawi, and the Philippines il-
lustrate, however, the sustenance of public infrastruc-
ture depends upon decisions made by many different 
actors who do not derive all the benefits nor bear the 
full cost of replacement and maintenance. Those who 
design or finance rural infrastructure facilities are 
frequently not the same individuals who construct, 
operate, maintain, and/or use them. 

Those who use or maintain the facilities are sel-Thoiedosecomntite facilitesaressto 
dom otiatedto as toontrbut anyresorce 

maintenance as they would be if they were the only 
beneficiary and contributor. The incentives facing 
various participants when planning infrastructure may 
differ from the incentives involved after construction. 
Furthermore, some individuals act as agents for 

others, and the interests of the agent may differ from 
those of the principals. Coordinating the actions of 
diverse actors requires considerable expenditures of 
time and other resources devoted to the process of 
gaining agreement, monitoring activities, and evaluat
ing performance. Thus, situations relevant to under
standing infrastructure maintenance problems are far 
more complex and uncertain than that depicted in the 
initial model of capital investment we presented in 
Chapter 2. 

Similar problems related to the uncertainty of the 
environment, the lack of relevant information, and the 
diverse interests ofparticipants have been analyzed by 
scholars working in a tradition referred to as the "new 
institutional economics." Drawing on the seminal 
work of Frank Knight (1921), Ronald Coase (1937), 
John R. Commons (1959), and Herbert Simon (1946; 
1972), scholars such as Oliver Williamson (1975;1985) and Douglass North (1985; 1986) have chal
lenged the validity and usefulness of assumptions 
about human behavior and the lack of attention to 
institutional arrangements that charcterizes neoclas
sical economic theoa. Most of the work in the new 

institutional economics has analyzed a diversity of 
factors that affect the type of contract or agreement 

This is not to imply that all private owners of capital behave identically in their maintenance decisions. Different persons face 
different relative prices, possess more or less information, perceive the benefits of maintenance differently, or have different 
discount rates and risk adversity. 
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that participants will select when they attempt to 
achieve long-term, joint benefits in an uncertain en-
vironment while keeping total costs, including trans-
action costs, low. 2 

A fundamental working assumption used in this 
approach is that the performance of various types of 
institutional arrangements varies substantially 
depending on the particular types of problems to be 
solved-an assumption shared by the authors of this 
study. Incentives are the combined result of the set of 
rules (the type of contract) adopted to reward ani 
constrain the benefits and costs of diverse activities, 
Prior work in this tradition has emphasized lack of 
information, opportunistic behavior, and uncertainty 
and has focused on the performance of diverse or-
ganizational forms used primarily in the private sec-
tor. 

Many of the problems identified by this approach 
also characterize rural infrastructure development, 
Although still furtherproblems are associated with the 
public nature of various attributes of rural infrastruc
ture, it is useful to begin our analysis of the problems 
involved in achieving rural infrastructure sustenance 
by focusing on those problems that have been 
analyzed in the new institutional economics literature, 
In the remainder of this chapter, therefore, we con-
centrate on the problems ofinformation, coordination, 
and control that stem primarily from the fact that rural 
infrastructure decisions involve multiple actors with 
different interests in long-term, complexly inter-
dependent, and uncertain processes. InChapter 5,we 
identify still further problems regarding rural in-
frastructures that arise because of the public nature of 
these goods and services. Due to the complexity and 
uncertainty of the situations we analyze, we use a 
model of the individual based on an assumption of 
bounded rather than extreme rationality. 

Because this and other key working assumptions 
we make about human behavior differ from those,used 
in many contemporary policy analyses, we will begin 
with abrief discussion of these assumptions. 

Assumptions about the Individual 
An impressive edifice of theory about human choice 
and its consequences has been constructed and useful
ly applied to situations that are characterized as certain 

or involving known risks (von Neumann and Mor
genstem, 1953; Arrow, 1970; Arrow and Hahn, 
1971). Axiomatic choice theory makes a series of 
assumptions about the individual as well as about the 
decision situation the individual confronts. The as
sumptions about the individual decision maker in
clude complete information about the situation, well
behaved preference functions defined over all out
comes, and maximization as the objective. Individuals 
are faced with a finite set of alternatives that clearly 
lead to known outcomes that can be evaluated using a 
single underlying preference function. A typical 
decision situation is one in which all the consumers 
who decide how much of various goods to purchase
in a market or the producers who decide how much of 
various goods to produce or sell have full information 
about the price and the characteristics of all goods. 

It is frequently thought that the appropriate as
sumptions made about the individual are independent 
of the type of situation involved in an analysis. Thus, 
many scholars have presumed that, as one branches 
out from consumer and producer choices under cer
tainty to more complex situations, the assumptions 
made about the individual developed in the initial 
theories should be maintained. The only thing 
changed are the assumptions made about the structure 
of the situation. Although the assumptions about the 
situation need to be changed, the assumptions made 
about the individual are thought to be general or 
universal. 

A considerable amount of scholarly work has 
challenged the empirical validity and theoretical use
fulness of viewing the assumptions made about the 

individual in axiomatic choice theory as the fun
damental building block for a more general theory of 
human choice (Tversky and Kahneman, 1986; Nelson 
and Winter, 1982; Simon, 1972, 1987; Williamson, 
1975, 1988). These empirical and theoretical challen

2 See Adelman and Thorbecke (1989) for a recent review of this literature applied to the role of institutions in economic development. 

See also Nabli and Nugent (forthcoming). 
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ges have been interpreted in different ways. Some 
scholars challenge the validity or usefulness of the 
assumptions made about the individual in axiomatic 
choice theory in any setting. Others have defended 
these assumptions against the empirical challenge ar-
guing that it does not matter that the assumptions are 
patently false, since they are useful in generating 
predictions (Friedman, 1953). 

We prefer to view these assumptions as quitereasonable working assumptions when one attempts 

to explain behavior in situations that approximate the 
"classical environment" for which these theories were 

political economy view that an individual's choice of 
strategy in any particularsituation depends on how the 
individual views and weighs the benefits and costs of 
various strategies and their likely outcomes (Rad
nitzky, 1987). In our view, the costs and benefits that 
are taken into account are perceived costs and 
benefits. They include the time and resources devoted 
to establishing and maintaining relationships (Wil
liamson, 1979) as well as the value that individualsattach to establishing a reputation for being reliablean trswth(Beo adWnro,192.u
and trustworthy (Breton and Wintrobe, 1982). Fur
thermore, the individuals who calculate benefits and 

originally developed. When individuals (1) face a costs are fallible learners who vary in terms of theornumberlanddtypeoofdothernpersonsdwhose(perceived 
finite numberof known alternatives that are (2) tightly 
linked to outcomes that (3) have already been ex-
perienced and thus evaluated, and when (4) no single 
individual can make a noticeable impact on ag-
gregated outcomes, the context in which decision 
making takes place is such that these assumptions 
about the individual are valid and, therefore, very 
useful. 

Even when a particular situation does not quite 
meet all of the above conditions, it may still be useful 
to utilize the assumptions of axiomatic choice theory 
to construct an initial working model that predicts how 
individuals will behave and the consequences of th 
behavior(Koopmans, 1968). Thus, in ourown attempt 
to understand infrastructure development processes, 
we sometimes begin with a single actor, posit known 
alternatives tightly linked to known outcomes, and 
presume a choice process of maximization of ex-
pected utility. This turns out to be a useful starting 
point for analyzing many situations. 

As the complexity of the decision situations that 
individuals face increases and when the choices made 
by one individual are strongly affected by the choices 
made by others, the assumptions of axiomatic choice 
theory become less and less useful and should be 
altered. We wish to retain, however, the classical 

number and type of other persons whose perceived 
benefits and costs are important to them and in terms 
of their expressed opportunistic behavior. 

Fallible learnerscan, and often do, make mistakes. 
For example, it was noted in the last chapter that the 
format of the profiles prepared by NIA regional staff 
andusedinmakinginvestmentdecisionswaschanged 
over time as experience was gained. Mistakes are 

bound to occur in any uncertain setting; what is crucial 
are institutional incentives and rules that allow per
sons to learn from these mistakes. Fallibility and the 
capacity to learn can then be viewed as the assump

tions of a more general model of the individual.3 

When fallible and learning individuals interact in 
frequently repeated and simple situations, it is pos
sible to model them as if they had complete informa
tion about the relevant variables for making choices 
in those situations. In highly competitive environ
ments we can make the further assumption that the 
individuals who survive the selective pressure of the 

environment act as if they are maximizers (Alchian, 
1950; Dosi and Egidi, 1987). When individuals are in 
a relatively simple situation where institutions 
generate accurate information about the variables 
relevant to a particular problem, the problem can be 
adequately represented as a straightforward, con
strained maximization problem. 

3 	We thus share with David C. Korten (1980) a presumption of human fallibility and the capacity for learning, without sharing a 
presumption that the collective learning processes of all organized individuals are best described by apredefined set of stages. We 
presume that the various institutional arrangements that individuals use in relati,.g to infrastructure facilities provide individuals 
different incentives and opportunities to learn. hi some institutional settings, the incenti ,es facing individuals lead them to repeat 
indefinitely the mistakes of the past; while in others, the rate of effective learning about how to make efficient and equitable 
infrastructure decisions is rapid. It is also the case that the repertoire of institutional design principles known to individuals also 
affects their capacity to change their institutions to improve learning and other outcomes when faced with repeated failures. 
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Many of the situations of interest in understanding 
infrastructure maintenance are uncertain, complex, 
and lack the selective pressure and information 
generating capabilities of a competitive market. Thus, 
we substitute the assumption ofbounded rationality-
that persons are intendedly rational but only limitedly 
so-for the assumptions of perfect information and 
utility maximization used in axiomatic choice theory 
(see Simon, 1965, 1987; Williamson, 1985). Because 
information search is costly and the information 
processing capabilities of human beings are limited, 
individuals frequently make choices based on an in
complete knowledge of all possible alternatives and 
their likely outcomes. With incomplete information 
and imperfect information processing capabilities, all 
individuals are capable of making mistakes in choos-
ing strategies designed to realize a set of goals (V.
Ostrom, 1986). Over time, individuals can acquire, 
however, a greater understanding of their situation 
and adapt strategies that result in higher returns. 

Individuals do not always have access to the same 
information that is known by others with whom they 
interact. How much any one individual contributes to 
ajoint undertaking is, for example, difficult for others 
to judge. When joint outcomes depend on multiple 
actors contributing inputs that are costly and difficult 
to measure, incentives exist for individuals to behave 
opportunistically(Williamson, 1975). Opportunism is 
deceitful behavior intended to improve one's own 
welfare at the expense of others, It may tawe many 
forms from inconsequential, perhaps unconscious, 
shirking to a carefully calculated effort to defraudagreementohrsinwithom ncareslenaguled nfoon-gogra-
others withwhomoneis engaged inon-going relation
ships. The opportunism of individuals who may say 
one thing and do something else further compounds 
the problems of unceitainty inherent in a given 
decision situation. The level of opportunistic behavior 
that may occur in any setting is affected by the norms 
and institutions used to govern relationships in that 
setting as well as by attributes ofthe decision environ-
ment itself. Later in this chapter we will discuss some 
of the norms found in developing world settings that 

impinge on the level of opportunistic behavior ex
pressed in various situations. 

Environments vary in terms of how difficult it is 
to overcome the insufficiency of or the biases in 
available information as well as to reduce the oppor
tunities to shirk or otherwise fail to meet fully prior 
understandings. The rules that individuals use for 
relating to one another in these situations enhance or 
exacerbate the quality and type of inforation they 
obtain and thus influence the type of actions they take. 
Both the initial structure of an environment and the 

institutional arrangements in use affect how and how 
well individuals learn about the relevant variables 
affecting theirwell being and how to do as well as they 
can to achieve theirobjectives in that environment By 
overtly assuming bounded rationality and oppor
tunism, one is led to explore how information, coor
dination, and control problems can be reduced. 
Problems of Contractual 
Uncertainty and Transaction Costs 
When multiple individuals are involved in environ
ments where complex activities must be coordinated 

reduc e substantial uncertainties they face through 

various forms of implicit orexplicit agmlements. Con
tracts are simply the arrangements to which in
dividuals agree for the direct or indirect exchange of 
any valued activities or objects for other activities or 
objects. Contracts are involved in all phases of in

about the design and financing of a project through to 
the various forms of agreements (including tendersand employment contracts) involved in the operation, 

use, and maintenance of infrastructure facilities. 
All contracting involves costly activity expended 

in the processes of achieving agreements before and 
continuing to coordinate activities after an initial 
agreement is reached in any uncertain environment. 
As experienced by individuals contemplating estab
lishing a contractual relationship, these costs are per
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ceived as obstacles to the choice of a particular con-
tract. Oliver Williamson (1985) identifies the costs 
associated with contracting activities as ex ante and 
ex post transaction costs. Ex ante transaction costs 
are largely coordination costs that exist to a greater or 
lesser extent whenever individuals engage in long-
term relationships, even when they have the same 
objectives and refrain from all opportunistic behavior 
(see Marschak, 1971). Ex ante costs include at least 
the following: 

" the resources spent in obtaining the relevant 
information needed to plan any long-term un-
dertaking; 
example: the resources spent investigating the 
technical feasibility of constructng a major 
capital facility such as adam or highway and 
obtaining information about potentialdemands and benefit levels: 

" the time and other resources spent in negotiat-
ing agreements among participants who may 
differ substantially in regard to their preferen-
ces, resources, and information; 
example: the time devoted to negotiating an 
agreement between a donor and a host govern-
ment concerning the type and location of in-
frastructure facility to be constructed, whowillpaywha fprporionte cnstuctonnewwill pay what proportion of the construction,
operation, and maintenance costs, and how
performance will be monitored; 

• 	the resources spent in side-payments to gain 
the agreement of those who oppose a par-
ticularundLin,.i-,; 
example: the subsidies awarded to supporters 
of legislators from urban areas to win their 
support for infrastructure projects that benefit 
primarily rural areas; and 

" resources devoted to communicating with all 
relevant parties; 
example: the costs of publc tender an-
nouncements at the time of contracting for the 
construction of aproject. 

If it were possible for participants to envision all 
future contingencies, reach prior agreement about 
how they should be handled, and develop enforceable 
contracts, all transaction costs involved would be
expended prior to agreement. Because these condi
tions are rarely met, ex post transaction costs are 
nearly always involved in long-term relationships in
volving multiple actors. Examples of ex post transac
tion costs include: 

- monitoring the performance of participants;
example: the resources expended to inspect 
the work ofcontractors, demand replacement 
of fulty work, audit financial records, and en
sure that deadlines ire met; 

• sanctioning and governance costs; 
example: the costs expended in legal actions 
related to disputes about contractor,
employer, or employee performance or 
devoted to establishment of organizations to 
govern on-going relationships among par
ticipants; and 

* renegotiatio costs involved when an initial 
agreement does not adequately deal with the 
problems that actually arise in practice; 
example: the resources expended in gaining a 

donor-host government agreement afteran adverse project evaluation report or in 
a des rjc vlainrpr ri 
restructuring an operating agency that is not
performing an operation and maintenance ac
tivities effectively. 

Some ex ante and ex post obstacles to contracting 
exist as a result of the potential for opportunistic 
behavior by participants in environments charac
terized by risk. The problems of adverse selection, 

moral hazard, shirking, free riding, and corruption all 
result from individuals' efforts to improve their own 
outcomes by consciously or unconscioi't!y mislead
ing others. We will refer to this subset of transaction 
costs as strategiccosts to distinguish them from those 
transaction costs derived from the inevitable time and 
effort of negotiating, monitoring, and enforcing the 

4 	Cheung (1983: 3)defines transaction costs as "the costs of operating institutions." Most modem work on transaction costs traces its 
origin to the work of Ronald Coase (1937) who recognized the pervasiveness of transaction costs in all forms of coordination and 
argued that the choice of one form of contracting (the organization of a firm) wo.id be selected over another form of contracting 
(exchange inamarket) when the transaction costs of the first type of contract were less than the transaction costs involved in the 
second. 
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terms of a contractual agreement. A third type of 
transaction costs derive from the difficulties par-
ticipants incur in acquiring and integrating informa-
tion used in reaching decisions in the contracting, 
monitoring, and enforcement processes. Information 
search costs are closely related to strategic and coor-
dination costs. The more information each party has 
about the characteristics of the other parties to an 
agreement, and the time and place context of the 
activities to be undertaken under the agreement, the 
lower the strategic costs to which they are likely to be 
exposed. The more transparent the nature of the poten-
tial hazards for all participants is, the easier it may be 
to decide on the terms of a contract, including the 
necessary monitoring and enforcement provisions, 
Institutional arrangements that help to generate infor-
mation ordistribute it thus serve crucial roles in reduc-
ing all types of transaction costs. 

Given the crucial role information costs play in 
contracting activity, it is not surprising to find that 

serious obstacles to the development and maintenance 
of appropriate infrastructure facilities are associated 
with the difficulties of acquiring and integrating the 
necessary information. Information acquisition 
problems derive both from the characteristics of infor-
mation itselfand from its distribution in the world. Not 
only do important differences exist in the various 
types of information needed for infrastructure-related 
decisions (each type poses distinctive difficulties for 
those who must acquire it), but all types of information 
are asymmetrically distributed among those who will 
be involved in the development, operation, use, and 
maintenance of a given facility. In the following sec-
tion we will focus on the difficulties posed by two 
major information problems. In subsequent sections 
we consider the importance of family and kinship 
structures for communities in developing countries 
that typically lack the institutional arrangements that 
minimize information problems. We also consider 
those arrangements that help to resolve disputes fairly 
that can be expected to arise from the absence of 
adequate information among contracting parties. 

Information Asymmetries 
as Sources of Contractual Uncertinty 
The information problems of relevance to under-
standing why rural infrastructure facilities are not 
maintained extend beyond those of inadequate inxiial 
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information and the need to learn more about the 
relevant situation. Decision makers concerned with 
infrastructure development may have different types 
of information available to them; likewise, the 
amounts of information available are likely to vary 
among participants. We begin ourexamination of the 
problems deriving from information asymmetries 
with a discussion of the problem of acquiring and 
integrating time and place information with scientific 
information in decision making. The more highly 
educated employees of public bureaucracies, in par
ticular, are frequently unaware that they lack time and 
place information or that the absence of this type of 
information constitutes a problem in public decision 
making. Therefore, they have often been much less 
concerned about devising means of coping with this 
particular type of information asymmetry. 

lime and Place
Information and Scientific Knowledge 

We assume that two types of information are used by 
individuals in making choices related to infrastructure 
development: time and place information and scien
tific knowledge (Hayek, 1945). Both types of infor
mation are needed in any effort to develop infrastruc
ture that is sustained over a long time. 

Time and place information is acquired by in
dividuals living in an environment who come to know 
the nature of a specific physical and social setting. 
Examples of time and place information used in in
frastructure development include knowledge of: (1) 
local social and physical environmental charac
teristics; (2) various types of production strategies 
employed in a region; (3)existence of physical capital 
presently underutilized in an area; and (4) existing 
institutional arrangements that could be used to con
struct or maintain infrastructure facilities. Scientific 
knowledge is acquired by individuals through educa
tion and/or experience about the regularities of 
relationships among key variables rather than the 
particularstateofthosevariablesinaspecificcontext. 
The scientific knowledge conveyed in engineering 

schools, for example, is necessary in the design of 
large-scale capital structures such as dams, road net
works, power plants, etc. 

The "scientific knowledge" most donor organiza
tions and ministry officials are eager to bring to bear 



on development is that generated in Western research 
facilities. An understanding of regularities is, of 
course, not absent from local communities, including 
regularities highly relevant to engineering projects(seeBroensh,an 198; CantWrre, Wener 
(see Brokensha, Warren, and Wemner, 1980; Cham-
bes, 19n9; Horton, 1967). In most instances, how-
ever, communities could benefit from the application 
of some ideas generated by m em science. Combin-
ing relevant local knowledge with Westem science 
should be the objective of all infrastructuredevelop-
ment efforts. 

Neither scientific nor time and place information 
alone is sufficient in the design of rural infrastructure 
that is likely to be sustained over the long term. Use 
of Western scientific knowledge alone is likely to 
produce engineering marvels that languish underutil-
ized, consuming more resources than they produce. 
Use of local scientific and time and place information 
alone may produce faulty structures that cost more to 
construct, operate, and maintain than well-designed 
alternatives. 

Actors are likely to have differential access to 
these kinds of information and are likely to weigh 
them differently when making decisions about in-
frastructure development. Irrigation lepartment en-
gineers are likely to have had extensive formal en-
gineering training and to believe that they know how 
to design irrigation works that will produce the largest 
possible regular flow of water from any particular 
source of water. They frequently view any water-
works constructed by farmers as not worthy of atten-
tion because the channels are frequently not laid out 
in an optimal pattern. Farmers, on the other hand, 
know a great deal about the specific behaviorof a local 
water source at different times of the year and have 
frequently developed existing channels and diversion 
works that reflect carefully negotiated property rights 
in land and water. Farmers have been known to 
replace modem, efficient, cement weirs with their 
own primitive, "inefficient," wooden structures as 
soon as the engineers have completed a rehabilitation 
project when the "improved" structure did not allocate 

water to various channels based on established water 
rights (Coward, 1980). 

Making these two types of infornation available 
M these twotypes o inavilableto the relevant decision makers poses significantly 

different problems. The newest scientific information 
regarding infrastructure design and operation is usual
ly developed by a relatively small number of people. 
The problem here is how to make this available to 
widely dispersed communities that could make use of 
it. Time and place information is by definition widely 
dispersed; the problem is how to aggregate it and 
make it available to a relatively small number of 
relevant public officials The problem of aggregating 
time and place informationis frequently more difficult 
than that of dispersing scientific knowledge. Thus, for 
example, a single road design was used in the Jamaica 
road project rather than altering the design to fit par
ticular local circumstances. 

When one's job depends on pleasing superiors 
rather than local villagers, little motivation exists to 
acquire extensive accurate time and place information 

orlocal scientific knowledge. An exampleof the types 
of problems involved in transmitting simple delivery 
information upward in an agency-managed irrigation 
system in Indonesia was recen'ly provided by John 
Colmey: 

The source rivers in Indonesia are short and 
relatively fas...... The gate keeper is expected 
to read the g: es during the delivery period.... 
However, when I looked at the data in the 
manager's office and saw that flow rates over a 
series of issue periods almost exactly equalled 
the planned rates, I told the manager that it was 
not possible. 

When we followed the feedback from the gate 
keeper upward, we found the data changed 
hands three or four times verbally or on slips of 
paper, and that, by the time it reached the chain 
of command, it exactly equaled the scheduled 
flow rates. The system was almost, at least on 
paper, 100 percent efficient (Colmey, 1988: 7). 
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Once officials are rewarded for reporting work 
performed in conformance to the plan or not sanc-
tioned for inaccurate information, a vicious circle of 
inaccuracy can reinforce itself over time. Colmey 
points out that the higher-level i-nigation officials in 
Indonesia usually "do not use ti,4field data as it is not 
considered accurate, and the field staff collecting the 
information don't concern themselves with accuracy 
because the information isn't used" (Colmey, 1988: 
7).5 

The management of large irrigation projects is in 
Theanofpaemn ofil e gto frrovedwargthe hands of public officials who are too far removed 

from the on-farm situation to know the conditions of 
efficient use, who lack economic incentives to achieve 
iteven if they knew how, and who typically are bound 
by inflexible operating rules of water allocation im-
peding their response to economic incentives even if 
they had them. 

biases in
In cntrst ta ack f mtivaionandwould 

transmission, which are the primary problems in the
aggregation of time and place information, il!teracy
agrineg uatation and maion,oftime plce hindrac t 
and inadequate education are the major hindrances to 
the dispersal of technically sophisticated knowledge. 
Even in a largely illiterate community, however, the 
dispersal of improved technical information may still 
Vtnt be as difficult to accomplish as the aggregation of 
accurate time and place information to nonlocal 
decision makers. Farmers can gain substantially from 
the acquisition of relevant technical knowledge that 
increases their control over nature and, thus, the chan-ces of improving their circumstances, 

Akey task of institutional design is the develop-
ment of rules that enhance the likelihood that both 
types of information are brought to bear in the various 

phases of infrastructure development. Levine (1980) 
describes an extremely successful, irrigation gover
nance system in Taiwan structured to make officials 
farmoreawareofandsensitivetotheparticularevents 
in a specific location. As a regular practice, irrigation 
officials must meet with intermediaries popularly 
elected by farmers to discuss broad policies and 
specific problems. All irrigation officials am subject 
to a performance rating. Furthermore, the "common 
irrigators" who actually open and close the irrigation 
gates are given technical training by agency person
nel, but are responsible to and paid by the farmers. 

This type of interaction betwecn agency personnel 
and farmers has led to specific charges in the opera
tion of the system that take into account both scientific 
and time and place information. For example, the 
design engineers ofone s, rm had planned to line the 
major channels in order to enhance the efficiency of 
water delivery. They estimated that water losses

be cut by 40 percent. and therefore recoin
mende thtwt delieries to thefrerectb
mended that water deliveries to the farmers be cut by
40 percent. The irrigation officials responsible for 
mana.ing the system objected and insisted that field 
diaa be collected before any reduction of water 
deliveries wentinto effect. Field data substantiated the 
fers engentoffc. Ate te he 
fears of the management officials. After the channels 
were lined, the 2 fount of water delivered to the area 
was reduced but the final reduction was based on field 
data, rather than on the design projections. The con
sequent increase in efficiency tended to offset the 
reduction inwaterdelivered without the adverse affect on the farmers that the originally proposed cutback 
would have had. Further, because the farmers were 
responsible for the maintenance of the smaller chan
nels of this system, they noticed that lining the chan

5 	 This is neither a recent nor a highly localized problem as is reflected in the following assesgment by Crosson (1975: 522): 
'1'he management of large irrigation projects is in the hands of public officials who are too far removed from the on-farm situation 
to know the conditions of efficient use, who lack economic incentives to achieve it even ifthey knew how, and who .ypically are 
bound by inflexible operating rules of water allocation impeding their response to economic incentives even if they had them." 
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nels had reduced the amount ofmaintenance required. 
After obtaining technical information from system 
personnel, the farmers embarked on their own pro-
gram of lining the smaller channels (Levine, 1980: 
59). 

Institutional arrangements that encourage in-diviual toacqiretehnicl kowldgeothgoodividuals to acquire both good technical knowledge 

and good time and place information related to in-
frastructure development are, unfortunately, rare 
events in developing world settings (and many 
Western settings as well). As we will discuss below, 
it is not possible to provide a single blueprint for a set 
of institutional arrangements that will accomplish this 
task. But the Taiwanese irrigation systems described 
by Levine and some of the experimental Philippine 
irrigation systems described in Chapter 3demonstrate 
that it is feasible to develop incentives that enhance 
the quality, accuracy, and appropriateness of the in-
formation generated from the regular activities of 
those who operate, maintain, and use infrastructure
facilities.6 

Other Types of Information Asymmetries 

Time and place information and the latest Western 
engineering techniques are but two types ofinforma-
tion that are usually not distributed evenly across a 
population. Other types of information are also com-
menly much more difficilt for some people to access 
than for others. This is significant because asym
metries can lead to opportunistic behavior whereby 
the personwho knows something that others do notknow is able to benefit at the expense of others, 

A very general form of information asymmetry 
occurs when individuals or goods vary widely on 
essential quality attributes that are extremely difficult 
to measure without substantial investment in time or 
other resources. When the attribute is personal, such 
as good health or well-developed skills, each in

dividual knows his or her own attributes but finds it 
difficult to assess those of others without substantial 
effort. When the attribute relates to the quality of a 
good, such as an automobile, the owner of the good 
acquires information about the reliability of the 
automobile A potential buyer
who lacks this experience, however, cannot knowwhether the automobile i0;a "peach" (above average 
ineperrae for i a " le o" (below 

average in performance for its age) (Akerlof, 1970). 

Unless "counteracting institutions" have been 
devised to cope with these information asymmetries, 
various "adverse selection" and "moral hazad" 
problems may occur that substantially increase tIhe 
costs of transactions. At a minimum, these increased 
transaction costs can be expected to reduce the volume 
of beneficial trades or productive activities. At their 
worst, when no counteracting institutions have been 
devised, informationasymmetriescaneliminatesome 
types of mutually productive activity entirely. 

The adverse selection problem was first extensive
ly analyzed in regard to the difficulties facing health 
and life insurance companies. Without counteracting
institutions-such as compulsory insurance-no ex 
ante incentives may exist for an enterprise to offer 
insurance of particular types. Health and life in
surance for the elderly is one example. As described 
in an insurance textbook: 

Generally speaking policies are not available at 
ages materially greater than sixty-five... Theterm premiums are ,oo high for any but the
most pessimistic (which is to say the least heal
thy) insureds to find attractive. Thus there is a 
severe problem of adverse selection at these 
ages (Dickerson, 1959: 333, ched in Akerlof, 
1970:493). 

6 The process documentation of the Buhi-Lalo rehabilitation and expansion project conducted under the NIA participatory program 
between 1980 and 1983 in Southern Luzon detailed the benefits of farmers and engineers working together effectively in both the 
design and construction phases. Farmers were able to reduce the number and total length of irrigation ditches, thus saving on 
construction costs. More important. their "intimate knowledge of the topography of their area helped fit the ditch designs to the 
terrain of the area" (lila and Chiong-Javier. 1983: 233). Furthermore, all of the ditches performed as planned when operations were 
initiated. Engineer indicated that this "was rarely the case in nonparticipatory projects" (ibid.). Nor did the farmers later destroy a 
large number of the constructed channels, a frequent phenomena on nnparticipatory projects. And, on several of the channels. 
"farmers' groups began to maintain the ditches (which they had started to refer to as theirs) when these were made operational. . 
(ibid., 234). 
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The very process of increasing the price of in-
surance to cover the added risk of insuring aparticular 
populationleadsthoseinthatpopulationwithpositive 
attributes (good health) to drop out and those in the 
population with negative attributes (bad health) to 
search out insurance opportunities more actively. The 
positive feedback between price increases and ad-
verse selection processes can lead to a situation where 
it is no longer feasible to offer insurance of particular 

applies to several phenomena common to developing
economies, including the problems of gaining credit 
and the costs of dishonesty. Three types of 
"counteracting institutions" used in Western 
economies--brand-name goods, chain stores, and 
licensing-are ways of guaranteeing the reputation of 
some actors and thereby reducing the risk that others 
must bear in engaging in long-term relationships (see
also the safeguards discussed in Barzel, 1982).

types without institutional devices that short circuit To illustrate this argument, Popkin (1981) pointsthe adverse selection r: ac'.ss.ToilsrtthsagmnPpn(11)ons

A similar iihenomeiion can arise in infrastructure 
development in developing countries. For example, it 
is sometimes argued that public credit institutions be 
created in developing countries to manage revolving
funds from which loans to local governments forinfrastructureand other projects could be made. Corn-
mnitistctread therrots could bemae Co-l 

munities that repaid their loans would be eligible to 
receive additional loans. In orde"' to maintain the 
integrity of the fund, interest rates would have to be 
determined largely by the repayment rate. If no addi-
tional screening device is put into place prior to initial 
loan dispersals, one could anticipate that several loans 
would initially be made to localities that do not an-
ticipate requesting additional loan funds and so areunlikely to repay their initiki loans voluntarily. Some 
poorly governed communities may simply not be able 
to repay the initial loan. As the defaults mount and the 
interest rate rises, the fund may attract a larger and 
larger percentage of applications from communities 
that have no other credit prospects but who are the 
least likely to t'e able to repay a loan. The end result 
is either the exhaustion of the revolving fund or an 
astronomical rote of interest that frightens off all but 
those communities that intend to default on their 
loans. Either of these outcomes would mean the 
failure of a municipal credit institution that has been 
unable to take advantage of the pooling of assets and 
risks of all local governments, 

George A. Akerlof (1970) pinpoints the lack of 
institutional arrangements that substantially reduce 
information asymmetry about the qualities that dif-
ferent goods (or persons) possess as a fundamental 
constraint on economic development. His central 
point igthat without various types of institutional 
arrangements to help reduce the costs of these infor-
mation asymmetries, many mutually pim '-jctive ac-
tivities are not undertaken. His "lemons principle" 

out that it is extremely rare to find peasants sharing
plough teams among families (or renting them without 
a driver), even though substantial economies could be 
achieved: 

Thiseis anfinstanceawhre informationnproblemprevent a form of market from emerging. When 
plough animals are returned to the ownei (or tothe collective), it is difficult to ietermine imme

diately if they have been overworked, abused, 
or oerwdmed if the wter bufal 
were overworked or if it has stepped in a hole 
an crada boneithame ot sow 
ufo seral d ay ch ther pewho had used the anirmal zould therefore have 

been responsible for the damage...So it is vir
tually unheard of to see plough animals rented 
without adriver or plough animals owned 
cooperatively. There have been, however, times 
whe vlges heoetu d amage 
cooped ively because the problem of damage
caused by over work e st tln 
so s io s ount oor the 
animal will do isroughly proportional to the 
numberof females in the pen.) (Popkin, 1981: 
68-69). 
Even aftera contracthas been devised, asymmetry 

of information may alter the behavior of parties to the 
contract. 

This plienomenon, which is know" as the moral 
hazard problem, has been discussed most e= isively
in connection with the insurance industry. For ex
ample, owners of a buildiag who previously took 
extensive pain:; to prevent fires may substantially 
reduce their efforts after purchasing fire insurance. 
The insurer who knows only about the previous record 
of vigilance is unlikely to detect changes in the 
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owners' behavior without additional investigations. 	 tenance" when, in fact, the activities undertaken are no different from other "development" spending.8 
n ifrn rmohr"eeomn"sedn.Problems rooted in information asymmetry arise

Proem oote in edevpinf io . nee as Due to their control over information, local govern
in many contexts in the developing world. Indeed, as 	 mnscngtaa ihsc eair 

ments can get away with such behavior.Moe has written: 

Moral hazard and adverse selection are general 

problems whose potential is inherent in all con-
problemand hierarchical relationships ..C on-
tracting an or ins hen.o-
sider what happens, for instance, when or-

ganizations decentralize. Tasks and authority 
are delegated to lower-level units in the expecta-
tion that they will use their specialized 
knowledge and productive capacities to con-
tribute toward organizational ends; but the in-
evitable information asymmetries create incen-
tive problems (Moe, 1984: 755).7 

Moe goes on to explain how lowerlevel decentral-
ized units can use their superior information about 
local circumstances to their advantage. The problem 
of financing infrastructure maintenance provides 
some good examples of these dynamics. It is common 
to find highe'r levels of government providing money 
to alocality to build acapital facility with the implicit 
or explicit understanding that the locality will main-
ain the infrastructure. Yet, the central government is 

subsequently unlikely to know the extent of the 
locality's maintenance efforts. If local leaders an-
ticipate that the facility will be replaced once it has 
deteriorated, they will have little incentive to maintain 
it (see Decentralization" Finance and Management 
Project, 1989). 

In anticipation of this sequence of events, some 
central governments have attempted to attach 
"strings" to grant monies provided to locals by man-
dating that some portion of the transfers be used for 
the purpose of maintenance. Again, however, asym-
metry of information makes it difficult for such man-
dates to be effective without considerable monitoring. 
Indeed, it is not uncommon for the recipient govern-
ment simply to label some type of spending as "main-

It is also the case that, at least in some developing 
countries, many facilities "provided" by local govern
ments are "produced" by private contractors (for fur
ther discussion of the distinction between provision
adpouto e hpe ) 
and production see Chapter 5). 

Such arrangements require well-defined contracts 
to ensure that both parties to the contract are satisfied 
with the results. Preparing these contracts entails con
siderable transaction costs as does monitoring and 
auditing contract implementation. Unfortunately, 
many types of maintenance activities, especially 
routine maintenance, do not lend themselves easily to 
highly specific tender offers. That is, although it is 
easy to specify in a contract that a particular pothole 
is to be filled with a certain quality of bituminous 
material according to certain specifications, writing a 
contract to ensure that any bridge railings that need 
repainting are actually painted during some time 
period is harder to enforce due to the costs of obtaining 
all the necessary information. Hence, the information 
asymmetries that necessitate more complex contracts 
to ensure that routine maintenance is carried out can 
actually discourage such contracting efforts and, in 
turn, result in suboptimal routine maintenance. 

Information asymmetries are at the root of another 
major problem in organizing mutually productive ac
tivities-shirking. Alchian and Demsetz (1972) point 
out that many goods involve interdependent produc
tion processes whereby the marginal contribution of 
any one input factor is not simply determined. In an 
interdependent production process, "individual 
cooperating inputs do not yield identifiable, separate 
products which can be summed to measure the total 
output" (Alchian and Demsetz, 1972: 779). Thus, the 
marginal products of each contributor are not directly 
observable. 

7 An interesting series of articles examines the types of contracts used in the transportation sector of developing countries. These 
contracts reflect the different information asymmetries that are present and the various institutional arrangements established to 
reduce the costs of these asymmetries (see, for example, Heston, Hasnain, Hussain, and Khan. 1985; Otsuka, Kikuchi, and Hayami, 
1986). 

8 See Schroeder (1987) for a discussion of this phenomenon in Indonesia, as well as Bahl (1984) who noted the lack of oversight on 
the part of the Government of Bangladesh regarding its maintenance mandate in the rural works programme. 
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Each member of a production team knows how 
much effort he or she contributes but may not know 
how much others contribute without expending con-
siderable effort to monitor their activities. Each is 
motivated to reduce their effort somewhat-to 
shirk-when they are interdependently related, be-
cause part of the effects of their shirking are borne by 
others. To solve this problem, Alchian and Demsetz 
argue that production team prefer to abandon marketexchanges and rely instead upon the organization and 
montoangkls yof enteuprnheuor-niatio womonitoring skills of an entrepreneur-monitor w hoco 
retains the "residuals" or "profits" after all the input 
factors have been paid. The residual claimant is thushighly motivated to monitor production behavior 
closely to reduce shirking. "The costs of metering or 
asetainin thce mirginal procts of theteag orascertaining the m arginal products of the team 's 
members is what calls forth new organizations andprocereis ha and emoth nf 1972: 780).izats
essceures"Alchian and Demsezeafrm, with: i.Iessence , Alchian and Dem setz see a firm, with itsth 
monitoring ca,'abilities, as a "counteracting institu-
tion" superio: to the market at coping with the 
problems of snirking.9 

Alchian ;nd Demsetz claim that the most efficlent 
institution at counteracting the problem of shirking is 
always the ,)rivate firm, whose owner(s) (through a 
single manf.ger) retains residual profits, is the central 
party to all contracts with suppliers of labor or other 
inputs, and can sell part or all of the ownership rights. 
Their claim has not gone without challenge (see 
Marglin, 1974; Leibenstein, 1983; Williamson, 
1975). Leibeilstein, in particular, has identified the 
importance of ihared norms about the quality and pace 
of work and a so indicates that workers themselvessmybe the most effective monitors of other worker's' 
maye the M Arectve monity of the outputs 
efforts if they c ire about the quality of the outputs ey 
are producing. 

Profit-making firms are not the only "counteract-
ing" institutions used to reduce shirking in production 
activities. Many well-developed, common-property 
institutions hav also devised rules and n'enitoring 
strategies that reduce incentives to shirk. The zanjera 
institutions of the Philippines described in Chapter 2 
provide a good example of indigenously designed 

institutions that use a remarkable array of rules and 
strategies to limit shirking during both construction 
and maintenance of diversion dams and irrigation 
canals. This is obviously a substantial task when it is 
realized that, at least in 1980, an average of 37 days 
of arduous labor were contributed by 431 members of 
the component zanjeras(Siy, 1982). 

The use of work teams for all communal work 
hehlps to overcome the temptation to shirk. These 
teams all work at the same time and engage in informalp t i n am g th se v s r l ed o t e qu i y 
competition among themselves related to the quality 

ad speed o the e.T tamnar keerrelatively small so that each member can monitor the 
inputs of others while the competition among work 
teams stimulates each to check the work of the othert a s u h m nt rn s c u i l b c u e s o d 
tas uhmntrn scuilbcuesod 
work can result in the collapse of the diversion dam. 
Careful attendance records are kept in account bookst a e o n f ri sp c on b a y n ; ag n, n 
thatcare open or kinec ane gainran 
effectivedeterrenttoshirkingbecauseheinfonnation 
is availaole to all. Fines are assessed at the end of the 
year-in a public meeting-on members who have 
not contributed their share of work. Positive rewards 
are given immediately to those who contribute-food 
and drink is provided at the end of each work day. The 
mixture of positive and negative sanctions, combined 
with the opportunities for all members to monitor 
what the others are doing, has enabled a communal, 
nonprofit organization to cope quite effectively with 
the problem ofshirking. 

Although Alchian and Demsetz originally pointed 
to the problem of interdependent production activities 
as a key source of information asymmetries, the pos
sibility of an asymmetrical distribution of information 
arises whenever one person or group (a principal) 
employs someone else (an agent) to undertake ac

tivities for the principal. The principal faces the prob
lem of rewarding or punishing the agent so as to 
motivate the agent to undertake activities that are most 
congruent with the principal's interest. How to desin 
an appropriate set of rewards and punishments in an 
environment where random events (such as the 
weather, or changes in the preferences or actions of 

9 As Steven Cheung (1983: 8)has graphically illustrated, members of a team may be willing to hire a monitor themselves in order to 
reduce shirking, even when this involves the imposition of severe sanctions. Teams of Chinese workers who towed heavy wooden 
boats along a shore used to hire a "monitor" to whip those who shirked. 
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other actors) affect the outcomes of interest to the 
principal has been the subject of an extensive litera-
ture (see Ross, 1973; Mitnick, 1974, 1980; Harris and 
Raviv, 1978). This literature is instructive as to the 
difficulty of designing precise contracts specifying 
exact iacentive systems to ensure that agents are fully 
motivated to undertake activities that are in their 
pincipal's interest. Agents who are strongly 
motivated to cheat on their principals are rarely con-
strained by a contract alone. 

One form of principal-agent contract is "tax-farm-
ing." Under such arrangements, private entrepreneurs 
bid for the right to act as agents of the state by 
collecting revenues statutorily due to the state. The 
winning bidder pays the amount bid directly to the 
state and then has the right to collect the taxes owed. 
Such systems were used in ancient Rome (see Levi, 
190. 71-94) and are still used to collect certain fees 
2aid taxes in South Asia and North Airica (see Azabon 
and Nugent, 1986; McCullough and Steubner, 1985). 
The principal (the government) is assured of obtaining 
revenues while the agent (the winning bidder) has the 
incentive of collecting all taxes due. The risk under 
such arrangements is that the agent uses the position 
ithas purchased toextract revenues inexcessof those 
legally due; hence, monitoring is still necessary if the 
arrangements !re to result in ajust system. 

Kinship Networks 
as Counteracting Institutions 
In light of the significance and pervasiveness of 
problems of information asymmetries, one would ex-
pect individuals to have devised a diverse array of 
institutions that counteract their impact. The extended 
family and the wider eetwic group constitute what is 
probably the most widely used category of such in-
stitutions. Due to the basic biological functions the 
family performs, it can be thought of as an example 
of an institution that has, to somc extent, been spon-
taneously generated. The different forms that the cx-
tended family has taken in each historical period in 
similar natural environments indicate, however, that 
this institution has also been, to some extent, the result 
of conscious design. Institutional analysts explain 
familism-tic reliance upon kin networks for or-
ganizing an array of activities that extend far beyond 
raising children and supporting the elderly--by refer-
ence to either ignorance of alternative institutions that 

counteract the information problems mentioned 
above or the inability to create institutions that effec
tively accomplish this end (Ben-Porath, 1980; Datta 
and Nugent, 1988; Landa, 1981; Pollak, 1985; Popkin, 
1979; Sabetti, 1984). These more analytic treatments 
have built on an extensive literature that describes 
patron-client relationships (Bailey, 1969; Banfield, 
1968; Powell, 1970; Scott, 1969) and patrimonial 
regimes (Jackson and Rosbrg, 1982; Pipes, 1974; 
Yang, 1987; Young and Turner, 1985) as they operate
in much of Southern Europe, Asia, Africa, Latin
Amca an the oviet Union. 
America, and the Soviet Union. 

That the family is an effective institutional arran
gement within which to carry on a significant number 
of important transactions accounts for the continuing 
importance of kinship relationships in all cultures and 
ail types of economies. Even in highly industrialized 
countries, people buying a u"ed car, choosing a busi
ness partner, or making a personal loan often prefer to 
rely on kinsmen or other people they know well. The 
absence of effective institutional arrangements that 
permit individvals to contract confidently with in
dividuals outside their family or ethnic group, how
ever, places important limits on the efficiency and 
dynarism of an economy. Improving the entre
preneurial opportunities of all members of a political 
economy depends critically upon creating institution
al arrangements that facilitate transactions among 
nonkin. 

The advantages of using the family as a gover

nance mechanism for contractual relationships lie in 
the capacity of this category of institutions to limit 
opportunistic behavior and to reduce transaction costs 
and information asymmetries (Ben-Porath, 1980; Pol
lak, 1985). The childhood socialization process that 
takes place within all family groups provides oppor
tunities to shape persons who can work well together. 
This process produces powerful ties of affection and 
instills famil[ loyalty. Feelings of gult generated by 
acts of disloylty serve to limit opportunistic behavior 
among kin. Ties of affection among members also 
mean that families have sanctions at their disposal for 
use against those guilty of misconduct that are indc
penlent cf and more powerful than those available to 
public officials. 

Opportunism and moral hazard aealso reduced 
by the fact that all members of a kin group have a stake 
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in the success or failure of their joint efforts. Landa a new type of business never before undertaken by
(1981, 1988) has shown how trust between Chinese anyone in his wider family group. 
businessmen decreases as a function of the distance And finally, as a provider of insurance, kin groups 
of their kinship relationship. Shared language, moral ay be ale to cop e i nsurobe, ofg r alstandards, and expectations mean that the transaction may be able to cope well with the problems of moral 
cst sfre andexpectagresmenatve saonw hazard and adverse selection, but they form a relativeco sts of reaching an agreem ent even abo t a newly s al g o p cr s wh h to o i r sk ( t a an are low. who hiaveactivity Members of a family
known each other for ong periods of time are well 
acquantedwith the charactertraitsof fellow members 
acuannte ril eaated byroutsfiders. Wienthat cannot be readily evaluated by outsiders. When 

choosing a factory worker, a contractor to maintain 
drainage ditches beside a road, or a person to control 
the gates ofan irrigation channel, an individual knows 
in advance whether he is getting a "lemon" or a 
"peach" if that employee, contractor, or gatekeeper is 
a close kinsman. The imonitoring costs of the 
employer in these cases are reduced by the fact that 
both he and his employee are likely to have a similar 
stake in the "proper" performance of the assigned 
task, however that may be defined, 

An exclusive reliance on kinship networkcs can, 
however, also impose important constraints on the 
efficiency of the individual firm and on the economy 
as a whole (Pollak, 1985). Although ties of affection 
amog family help bind groupa members to the among members ma spill ver 
together, conflicts among members may spill over 
into decision making with adverse consequences. 
Some inheritance rules, such as primogeniture, may 
provide strongly divergent incentives for siblings 
depending upon their sex and birth order. Although 
family members may have better information about 
the character of kin than outsiders, they may also, as 
a result of ties of affection, be less willing than an 
outsider to discipline family members guilty of shirk-
ing. 

In many cases, the extended family provides for 
the necessary complementarity and specialization of 
labor (Rosenzweig and Wolpin, 1986), but in others 

supplyolabor 19r6),ebitofinsouslayroviezwi anit may provide a supply of labor or credit of insuffi-
cient size to make it possible to benefit from 
economies of scale in production. Succeeding genera-
tions of family members may fail to provide the 
aptitudes and experiences needed by the family to 

ly small group across which to pool risk (Datta and 
Nugent, 1988; Nugent, 1985). In addition, many
members may face similar risks. A single localized 
disaster could devastate all persons contributing to aninuacpol 

potism and Corruption 
Exclusive reliance upon kin to staff a government 
bureau or to construct and maintain roads has these 
same advantages and disadvantages. Kinsmen are 
particularlyeasyemployees orcontractors with whom 
to communicate, their strengths and weaknesses are 
well known, and most have astake in the operation of 
a public enterprise similar to that of their employer. 

On the other hand, kinsmen may be more difficult for 
a superior officer to fire and may not be the most 
qualified candidate for a job. The disadvantages of 
nepotism detract from the long-term productivity of a 
public orprivate enterprise. Both the employer ad thepolitical economy as a whole would be betteroffifthe 
employer were able to rely on institutions that mini
mize exposure to hazards in drawing upon a wider 
population ofcmployees and contractors. 

In most less-developed countries, persons who 
achieve or acquire positions ofconsiderable influence 
may well have done so with the help of kinsmen and, 
therefore, feel morally obliged to award jobs and 
contracts to other kinsmen There is no doubt that this 
makes improving the governance of these countries 

more difficult (Leonard, !984). Although this sense 
of obligation is a common feature of these diverse 
cultures, the moral force of this obligaiion is not, 
however, a natural feature. The force with whichkinship obligations are felt derives in large part from 
situations in which: (1)other employers are expected 
to select employees and contractors only from among 
their own kinsmen; and (2)the cost of holding public 
officials to account for their actions is quite high (see

suppottheent erprispeson w depend.nt AnonkinforsLoveman, 1973). If the cost to officials of nepotismentrepreneurial person dependent upon kin for sup- and poor performance ingeneral could be ii, -reased 
pliers, distributors, creditors, and laborers is especial- and made more certain in the context of puoic endor

ly likely to suffer when rapid technological changes 
occur and when the entrepreneur attempts to establish sement of equitable employment policies, the moral 
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force of the kinship obligation would be reduced. In 
most cultures, capable persons who cannot or will not 
cultivate the connections necessary to their success 
feel keenly the fundamental unfairness at the in-
dividual level of nepotistic systems. 

As James Scott (1976) has pointed out, corruptbehavior is not limited to nepotism. In many cases,
behaiorislmitd t otneptis. I man caes, 

public service positions and other favors within and 
beyond the discretion of public officials to distribute 
are often exchanged for extra-salarial benefits with 
anyone willing to pay the price, regardless of family 
or ethnic status (see Wade, 1985). Feelings of obliga-
tion to kinsmen are absent from these breeches of the 
law. Corruption covers a wide range of activity, from 
efforts to extort money for the expeditious forwarding 
of telephone connections, to the purchase of civil 
service positions, to efforts to influence legislators to 
adopt legislation that will protect a monopoly posi-
tion. Institutional analyses of corruption emphasize 
the temptations generated for individuals prone to 
opportunistic behavior by situations exhibiting one or 
more of the following characteristics: 

" Decision-making authority is concertrated in 
a small number of central government posi-
tions; 

* Public goods are often provided free or at sub

sidized rates and demand greatly exceeds 
supply; 

" Public officials often determine access to 
these goods and otherwise play an extensive 
role in the economy as regulators or produc-
tion managers; 

" Institutions such as independent courts that
provide contractual certainty are absent; and 

* Public service salaries are low (Buchanan, 
Tollison, and Tullock, 1980, Jagannathan, 
1987; Rashid, 1981; Tcllison, 1982). 

Institutional reforms widely adopted in less 
developed countries to reduce corruption as well as to 
alleviate the effects of low incomes and enhance equi-
ty have created many such situations. Provisions that 
removed authority from large numbers of local "tradi-
tional" authorities and reassigned it to a few civil 
servants in order to increase the responsibility of 

public officials have instevid created public officials 
who are no more exposed to the efforts of ordinary 
citizenstoholdthemaccountablefortheiractionsthan 
before and who, in addition, have insufficient access 
to time and place information. In fact, some of these 

officials may find themselves in a position to extract 
"rents" from individuals seeking control of monopolies or access to scarce subsidized or free goods.
Es oroess tosa c bd e o feepgos 

Efforts to provide equal, low-cost access to telephone 
service, for example, have created a huge backlog of 
salarial rewards to accommodating telephone 
oprar sR ard , to8ac.omn odein g te ctng 

operators (Rashid, 1981). In the name of protecting 
consumers, extensive commercial building code re
quirements have been adopted, raising product prices, 
increasing the entry costs to prospective new 
entrereer and in it t toseauthorized to verify compliance with the codes. Legal 
traditionsshieldingcivilservantsfromliabilityaswe 
as the absence of independent judicial authorities 
make it extremely costly for ordinary citizens to bring 
charges against officials or enforce contracts against 
those who enjoy the protection of politically powerful 

individuals. And, finally, efforts to contain the rise in 
civil servant salaries as a means of overcoming large 
budgetary deficits have further increased the tempta
tions to which public officials are exposed. 

One method of reducing the incentives public 
officials face to engage in corrupt activities is found 
in the Nepal suspended bridges case discussed in 
Chapter 2. Rather than transferring monetary resour
ces to localities, ministry officials transferred the raw 
materials needed for the bridges. Because it is much 
more difficult to extract some portion of building 
materials--cspeciafly those like steel cable that havefew alternative uses-than it is to extract money, local
officials were constrained from "skimming" the trans

ferred resources. 

Conclusion 

Negotiating, concluding, and implementing the con
tracts or governance arrangements that are needed to 
enable a large number of individuals with different 
preferences, resources, and stakes in the outcome to 
design, construct, operate, manage, and use rural in
frastructure facilities is a difficult and costly process. 
Ex ante and ex post transaction costs are always 
involved in communicating preferences, negotiating 
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alternative means of solving problems, and allocating 
the side-payments that may be needed to gain agree-
ment. These costs will exist whether or not oppor
tunistic behavior is exhibited by the participants. Theamountof transactioncosts involved isaffectedby the 
attribunte of tesactiovios involved, acan 
types of infrastructure, and the type of institutional 

typs o inrasrucurean th tye o intittioal 
arrangements used to organize decision making bymultiple individuals about particular infrastructure 
acilities, 

In addition, all multi-actor decisions about the 
design, construction, operation, maintenance, and/or 
use of rural infrastructure facilities will involve some 
errors, given both the fallibility of humans and the 
difficulty of obtaining an optimal blend of technical 
expertise and knowledge of the local people, their 
needs, and the physical systems involved. The cost of 
the errors due to lack of an appropriate complement 
of both types of information are affected by the same 
three variables that affect coordination costs: at-
tributes of the individuals involved, attributes of the 

infrastructure facility, and attributes of the institution
al arrangements. 

Inthis section we have also examined "strategiccosts" that derive from opportunistic strategies that 
be adopted by individual parties to an agreement.

These costs exist because information and power arenot always symmetrically distributed to all par
ntsways symmetry dribed t aprticipants. The asymmetry provides opportunities for 

some individuals to use information or power opportunistically to reap personal benefits at the expense 
of' thers. We have examined four types of opportunis
tic behavior in this chapter that can generate substan
ial costs in regard to infrastructure development: 
adverse selection, moral hazard, shirking, and corrup
tion. We will discuss a fifth type of strategic cost
free riding-in Chapter 5. The factors that affect 
strategic costs are the same set that affect other trans
action costs-attributes of the individuals, of the in
frastructure facilities, and of the institutional arrange
ments. The next two chapters will further expand this 
analysis. 
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CHAPTER 5 

Attributes of Rural Infrastructure 

T HE INFORMATION problems discussed in Chap-
ter 4 characterize many situations in which in-

dividuals face incentives that lead them to produce 
unintended and undesirable outcomes. Without 
counteracting institutions to ameliorate problems re-
lated to shirking, adverse selection, moral hazard, 
corruption, and inadequate blends of time and place 
information with scientific knowledge, individuals 
are not able to achieve as much as they could if 
counteracting institutions were in place. These 
problems are far more frequent than a casual reading
of most introductory political science, public ad-
ministration, oreconomics textbooks would lead one 

The problems discussed in Chapter 4 characterize 
situations that involve private as well as public goods. 
Private goods are used primarily by a single individual 
or firm, which can exclude others from consuming the 
good. Potential users of private goods have consider-
able choice as to whether or not to consume. Rural 
infrastructure facilities, on the other hand, are used by 
many individuals or firms and are costly to "fence off" 
so as to preclude potential beneficiaries from enjoying 
benefits without paying. In other words, rural in
frastructure facilities are characterized by attributes 
that frequently lead to their provision by public 

enterprises, rather than by private enterprises. To un
derstand the challenge ofdesigning counteracting in
stitutions able to cope with failures to sustain rural 
infrastructure facilities, we need to focus on a set of 
attributes shared to a greater or lesser extent by all 
jointlyusedfacilities.Theseattributesfurtherincrease 
the difficulty of designing counteracting institutions 
to offset perverse incentives that lead to inadequate 
maintenance of rural infrastructure. 

Provision and 
Production of Rural infrastructure 
Before we discuss the attributes of rural infrastructure, 
it is useful to distinguish the provision of rural in
frastructure facilities from the production of these 
capital assets. The distinction between provision and 
production has been applied in many studies of public
economies in the United States.I 

In private economic exchanges, the difference be
tweInprovisionandproductionissoobvious thatlittle 
attention is paid to it. Individuals and households 
decide which private goods they want to provide for 
themselves and how they are going to provide them

by purchasing from someone else or by producing 
them in their own household. In the public realm, a 

' For an early discussion of these concepts, see Musgrave (1959) and V.Ostrom, Tiebout, and Warren (1961). For applications of
these concepts, see E.Ostrom, Paks, and Whitaker (1978); Advisory Commission on Intergovernmental Relations (ACIR) (1987,
1988); V.Ostrom, Bish, and E.Ostrom (1988). 
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unit of government that provides a facility, such as a 
rural school, is frequently also the producer of the 
facility and of the flow of services therefrom. 
Provision and production are both undertaken by the 
same agency. There is no logical necessity, however, 
that the unit providing for rural infrastructure facilities 
must also produce them. It is frequently the case, for 
example, that one or more governmental units provide 
for a road that is actually built by a private contractor, 

In the public sector, provision refers to decisions 
made through collective choice mechanisms about: 

prthevineds of a ervics tout 
provided by a collectivity; 

" the quantity and quality of the goods and ser-
vices to be provided; 

" the degree to which private activities related 
to these goods and services are to be regu-
lated; 

how to arrange for the production of these 
goods and services; 

" how to finance the provision of these goods 
and services, and 

how to monitor the performance of those who 

tenance. A highly organized process may exist to 
design and finance large-scale infrastructure projects. 
This process may or may not involve the ultimate 
users but will frequently involve design engineers 
trained to undertake site studies of various types. 

There may be few, if any, ways for anyone to 
articulate a demand for or a willingness to finance 
ways of maintaining an infrastructure facility once it 
has been constructed. If there is no organization that 

is responsible for the long-term care of a particular 
structure, provision of maintenance may simply be 
overlooked in the flurry of competing needs cAiling

for public attention. This is particularly likely 
where deterioration due to a lack of maintenance is a 

slow process and the competing needs are much more 
obvious. The allocation of resources to maintenance 
may be more likely where the organization in charge 
of the facility is responsible exclusively for that ac
tivity, e.g., an irrigation system users group. The 
implication of this line of reasoning is that main
tenance efforts are more likely to be financed and
undertaken where organizations have been estab
lished that provide one or a few closely related oods 

and services rather than a diverse set of goods. 

Production refers to "the more technical process 

of transforming inputs into outputs--making a 
producthe gon serreos. wproduct, or, in many cases, rendering a service"ods aproduce these goods and services. (ACIR, 1987: 7). Once a unit of government has 

The organization of provision relates primarily to 
consuming, financing, arranging for production, and 
monitoring the production of a set of goods and ser-
vices. Thus, in regard to rural infrastructure develop-
ment, provision refers to the entire set of activities 
involved in articulating the demand for, financing, 
arranging for the production of, and monitoring the 
production of the activities related to both the con-
struction and maintenance of a facility. The organiza- 
tional arrangements related to the provision of the 
construction of afacility may differ rathersubstantial-
ly from those related to the provision of its main

decided to"provide" particulartypes of infrastructure, 
it must then decide whether it will produce the in
frastructure facility itself, mandate other enterprises 
to produce it, encourage its production through finan
cial incentives given to other units of government, or 
contract with private or public agencies to produce the 
infrastructure. 

In analyzing the attributes of rural infrastructure 
that generate difficulties for which counteracting in
stitutions are needed, itisuseful to separate those 
attributes that primarily influence the provision or 

2 In the United States, where some communities finance from single-purpose funds services that in other locations are financed from a 

general fund, there is some evidence that proprietary fund administrators are more sensitive to long-term costs, including 
maintenance, than are general fund managers who pay more attention to the immediate budget constraints facing the jurisdiction. 
See Sharp (1986), who attributes aportion of this difference to the fact that proprietary fund accounting requires reporting of asset 
depreciation. 
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consumption of infrastructure facilities from those who must recoup their investments through quidpro 
thatprimarily affect their production. Thenextsection 
discusses these provision-side attributes; itisfollowed 
by a discussion of attributes that relate primarily to the 
production of rural infrastructure, 

Provision/Consumption 
Attributes of Rural Infrastructure 
We first consider a set of four attributes that distin-
guish goods and services that normally are provided 
by "public" rather than "private" institutional arran-
gements. These are goods and services whose 
benefits, once provided, can be z:joyed jointly by 
many people simultaneously. Indeed, enjoyment can-
not be withheld easily from any individual, who, to 
the contrary, may have little choice whether or not to 
consumesomethingheorshermayormaynotconsider 
a "benefit." The possibility of enjoying benefits 
without contributing to the provision of public goods 
can, in some circumstances, be expected to stimulate 
rent-seeking behavior on the part of both public offi-
cials and private citizens. In addition, we will discuss 
the difficulty of predicting the potential flow ofbenefits from an investment in a particular public
facility, 

Nonexcludability and the Free-rider Problem 

Nonexcludability is cited by scholars as the hallmark 
of agood that must be provided publicly, as contrasted 
to goods that canbe provided privately. "Goods whose 
benefits can be withheld costlessly by the owner or 
provider display excludable benefits" (Comes and 
Sandler, 1986: 6). When the benefits of a good are 
available to a group, whether or not members of the 
group contribute to the provisionof thegood, the good 
is characterized by problems of exclusion. 

When it is very costly to exclude individuals from 
enjoying benefits from the provision of an infrastruc-
ture facility, private, profit-seeking entrepreneurs, 

quo exchanges, have few incentives to provide such 
services on their own initiative.3 Because problems 
of exclusion characterize much rural infrastructure, 
profit-seeking entrepreneurs are likely to underinvest 
in such facilities. 

Where exclusion is costly, those wishing to pro
vide a good or service face a potential free-rider or 

collective action problem (Olson, 1965). Individuals 
who gain from the maintenance of a local road, for 
example, may not wish to contribute labor or taxes to 
maintenanceactivities, hopingthatotherswillbearthe 
burden. This is not to say that all individuals will free 
ride whenever they can obtain the benefits of in
frastructure provision without contributing. What we 
want to stress, however, is that the incentive to be a 
free rider exists in all situations where potential 
beneficiaries cannot be excluded unless they con
tribute to the provision of a good or service.4 

as menti eabte bnefim ainten 
are fentqit e subtle a te-daed When 

the of ave maintenancewhether or not they have contributed to maintenance, 
we can begin to see how truly difficult this problemis: Why should Iuse very scarce resources that could 
produce many tangible results for me today or tomor
row to produce achange in the future rate ofdeteriora
tion of an infrastructure shared by myself and 
everyone else using it? It takes an extraordinarily 
well-crafted set of institutions to offset the many 
incentives to invest resources in almost any other way 
than in the maintenance of infrastructure facilities that 
benefit a large group of individuals. 

A variety of institutional arrangements help 
beneficiaries of collective action to overcome free
rider incentives. 

Provision by a governmental unit organized at a 
local, regional, or national level is one institutional 

3 This is the classic market failure argument made by Musgrave (1959) and others following in his footsteps. 
4 The incentive to shirk is closely related to the incentive to free ride. Shirking relates to the production of goods while free riding 

reiates to the provision of goods. Where the same individuals engage in both provision and production of the same infrastructure 
and its maintenance, the distinction is hard to make. 
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strategy to overcome free-rider problems, but not the 
only available strategy. Private groups, which can 
control their own membership, are also able to over
come some problems of collective action.5 0 ve rco m -  
ing free-rider behavior dependent on strictly private 
institutions requires skilled leaders who are able to 
devise coordination mechanisms that assure their 

are presented and other aspects of voting proce
dure strongly a.Jact outcomes (Shepsle, 1979). 

2. 	 Even if voting mechanisms were adequate translators of individual preferences for single goods, 
voting decisions are rarely confined to proviion 
decisions concerning one and only one good. 

mehansmsdevie cordiatin hatassue teirCitizens must usually vote for officials who 
members that: (1) the benefits they receive will be 
greater than their costs; (2) their contributions are 
necessary to the achievement ofthe collective benefit; 
and (3)most beneficiaries will contribute their share 
of needed inputs (Popkin, 1981; Frohlich and Oppen-
heimer, 1971, 1974; Frohlich, Oppenheimer, and 
Young, 1971). Designing voluntary arrangements to 
overcome free-rider incentives is extremely difficult 
for both the construction and maintenance of large-
scale, capital-intensive projects. 

Problems of exclusion generally increase the dif-
ficulty ofdesigning institutions that adequately reflect 
preferences. When exclusion is feasible, preferences 
are revealed as a result of many quidproquo transac-
tians. Poducers learn about preferences as a result of 
ca nsumers' willingness to pay for various goods of-
fered for sale. Where exclusion is not feasible, design-
ing preference revelation mechanisms that honestly 
reflect beneficiaries' preferences and their willing-
ness to pay is a difficult task whether the providing 
unit is organized in the public or the private sphere. In 
very small groups, those affected are usually able to 
discuss their preferences and constraints on a face-to-
face basis and to reach a rough consensus. In larger 
groups, decisions about infrastructure are apt to be 
made through mechanisms such as voting or the 
delegation of a,,_ority to public officials organized in 
hierarchies. 

Expressing preferences through voting involves 
several key difficulties not found in quid pro quo 
transactions: 

1. 	Voting mechanisms do not automatically translate 
diverse citizen preferences into a well-defined 
preference order for a community as a whole 
(Arrow, 1951). The order in which alternatives 

make mny dsiall t proisioo 
dfeen goodsin seris A n of 
rerent an sely in egar ony 
represent a citizen closely in regard to one type 
ofis,1971o.
 
(Bish, 1971).
 

3. 	All votes are given equal weight no matter how in
tense the preferences of some voters. Both 
voters with strong preferences and indifferent 
voters would be better off in settings where vote 
trading is possible (Buchanan and Tullock,
 
1962).
 

4. 	 Voters may lack a sense of responsibility for their 
choices and therefore invest little in searching 
for information about issues. A voter who per
ceives his vote of little consequence to the out
come hL 3little incentive to invest time in analyz
ing is:ues and may well make poor choices 
(Buchanan, 1960). 

. 

rThose who will benefit more than others from the 
provision of a particular type of good are 
motivated more than others to advocate its 
provision through interest group and other poiti
cal activities. 

6. 	If the costs of provision are spread evenly over a 
population, opposing the provision of a good 
that benefits one group disproportionately more 
than others may be more costly in time and ener
gy devoted to opposition than bearing the added 
costs of taxation. 

7. 	 Groups that are already effectively organized may 
be able to mobilize political support leading to 
an overinvestment in rural infrastructure, 
generating a disproportionate benefit for the or

5 The theory of clubs has evolved to analyze situations where strictly private arrangements suffice to overcome free-riceer problems 
(see Buchanan, 1965; Sandler and Tschirhart, 1980; Comes and Sandier, 1986). 
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ganized groups. 

8. On the other hand, groups that are not effectively
organized such as poor farmers living in isolated 
rural areas of many developing countries, mayno eabet upotmblzeeogheetoa 
not be able to mobilize enough electoral support 
invesnatsinoral ine-widue citis ttn
investments in rural infrastructure facilities that 

run them. In some areas, the users organized themsel
yes into a provision unit, decided on a fee schedule, 
collected fees, and kept good financial records. In 
other sites, attempts by the guardians to establish feeswere resisted by users, and the guardians were 
removed. The study illustrates the feasibility of user 
fees for such small-scale infrastructure projects as
wl stecpblt fee oryeuae n

woul geerat as the capability of even poorly educated andsustanialeconmicbeneitswellwould generate substantial economic benefits 
over costs, 

Use of nonvoting mechanisms to transmit infor-
mation about citizen preferences is also problematic. 
Relevant time and place information is embedded in 
citizen preferences and may be very difficult for even 
highly motivated officials to gain access to without
preference-aggregating institutions. As suggested inpre erece-ggrgatig s sgge;te inistiutins. 
the previous chapter, the delegation of authority tomake decisions about infrastructure to officials or-
ganized hierarchically in public agencies involves 
distortions as in rmation istransmitted up and down 
hierarchical channels (see Williamson, 1975; Downs, 
1967; Campbell, 1974). 

Problems of exclusion may derive from several 
sources, including the property law relevant to par-
ticular types of infrastructure facilities. Local farmers 
may have the physical capability to exclude potential 
beneficiaries from an irrigation system at a relatieiy 
low cost, but they may be legally precluded from 
doing so. Institutional arrangements can thus rein-force incentives to free ride thereby creating situations 

in which free riding is rampant; or they may help to 
counteract the force of these incentives so that the 
problem of free riding is reduced. 

Rural infrastructure facilities also vary greatly as 
to how costly it is to exclude potential beneficiaries 
from access toafacility. The costsof excluding poten-
tial beneficiares from a well, forexample, are usually 
quite low. It is not at all unusual to find wells owned 
privately, with fees collected by the owner before 
allowing nonowners to draw water. It is not always 
easy, however, to introduce water fees in the opera-
tional phase of a project where users were not in-
volved in the design or construction phases. Bigelo v 
and Chiles (1980) describe a USAID-funded project 
in Tunisia in which project funds were used t- pur-
chase water pumps and pay "guardians" to operate and 
maintain them, but did not supply the fuel needed to 

resource-poor individuals to organize themselves ef
fectively. It also reveals the problems that can arise 
when projects are designed primarily by central 
government or donor agency officials and essential 
elements of the operation and maintenance of a rural 
infrastructure facility are ignored. 

In contrast to wells, it is very costly to fence and 
set up toll booths at limited access points along a major 
set u ollbo t a e a e s ao marhiwacoetngmyvlaesomrkigcenters. If the road is not used heavily, the costs ofcollecting tolls could easily exceed the revenue 
generated. Excluding potential beneficiaries from 
some types of infrastructure, once provided, may not 
only be infeasible, it ma, result in inefficiencies. 

These inefficiencies are discussed more extensively 
in Chapter 7. 

Some analysts use exclusion as the single attribute 
distinguishing goods and services that are most ap
propriately provided using market mechanisms from 
toseiatm provided byar e rnmenm s 

thos th mustc provided by a ovrmetleads to policy proposals that suggest the use ofmarket
mechanisms for all rural infrastructure where lowcostexclusion is feasible, including community wells, 
elementary schools, and primary healthcare facilities. 
There may be good reasons for public sector involve

ment in the pnrvision, and potentially, in the produc
tion of such services. Ye view the feasibility and cost 
of excluding potential beneficiaries from rurd 
facilities as but one of several important attributes that 
need to be considered when designing institutions 
related tothe provisionofthese facilities.The capacity 
to exclude is necessary, however, ifone wants to rly 
on direct user charges to finance all or part of the 
provision of the facility or its operation and main
tenance. Indirect user charges can be utilized, though, 
if there is a complementary good characterized by 
ease of exclusion, such as fuel, that someone using a 
facility, such as a rural road, m,ist also use. A tax on 
fuel that is then allocated for road construction and 
maintenance serves as an indirect user charge. 
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When the costs ofexclusion are low, diverse form.ns 
of user fees can be considered as one means of paying 
for part or all of the provision ofsuch ervices. When 
the costs of exclusion are extremely high, user fees 
drop out of serious consideration in the design of 
appropriate financial arrangtnents. 

In sumn....ry, problems of exclusion exacerbate the 
difficulty of designing institutions that motivate in-
dividuals to make economic investments in main-
tenance activities in several ways: 

I. 	When thosw who benefit from maintenance cannot 
be excluded fAm receiving the benefits of these 
activities, they are motivated to "ride free" on 
the contributor of others. 

2. 	Without counteracting institutions, free-rider 
incentives lcea to an underinvestment in the 
provision of rural infrastructure and its main-
tenance. 

3. 	To overcome thufree-rider problem, decol-s
about infrastructure provision must be made col-
lectively by either a governmental unit that canfecie beiher aogorntunt etat cn 
fr,rce beneficiaries to contribute monetary or 

oher resources to provide for infrastructure 
mtenansuceso prvte foranionhastcmaintenance or a private organization that can 
exclude nonmembers from enjoying benefits. 

4. 	 Voting mechanisms that are frequently used to 
make collective decisions are quite imperfect 
meth-ds for translating individual preferences 
into collective choices, 

5. 	Unless crafted with considerable care, reliance on 
simple voting mechanisms can lead to substan-
tial over- or underinvestment in rural infrastruc-
ture and its maintenance, 

Rural infrastructure facilities vary considerably, 
however, with regard to the severity of the problems 
of exclusion involved. Whenever institutional arran-
gements can be designed to allow for effective ex-
clusic- of nonbeneficiaries, it is possible to rely both 
on more effective modes of preference revelation as 
well as on diverse methods of resource mobilization, 
including user charges. 

Problems of Rent Seeking 
Assigning responsibility for the provision of an in-
frastructure facility to a government agency helps 
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considerably to reduce the opportunities for con
sumers to free ride. Public authorities can penalize 
those who enjoy benefits but do not pay their taxes or 
user fees. Free riding on the part of ordinary con
stners, however, does not exhaust the potential 
strategic behavior associated with the provision of 

infrastructure facilities. Officials face strong incen
tives to instigate infrastructure investments of greater 
scale and complexity (and, therefore, greater cost) 
than would be warranted by a sober prediction of the 
returns that can be expected to follow from the invest
ment (see especially Repetto, 1986). Special 
categories of potential consumers, such as large land
owners, may stand togain so much from infrastructure 
projects that they actively seek out public funds for 
projects generating disproportionate benefits for 
themselves, but yielding less total oenefits than total 
costs. 

In contrast to the passive attitude of an irrigator 
who sits back and hopes that others will undertake the
tasks involved in improving a canal he will later make use of in watering his land, irrigation officials may 
usofiwaenghsldriatnofcasmyactively seek out donors to fund the development of 
a nainssen h fiilde hsntwt 

irrigation tn.The official does this not with 
the expectation of improving his own access to water(although this may also happen), but in crder to im
(lhuhti a lohpe) u nedrt m prove his own j:sition within a government agency. 

Given this motivation, the productivity of any par
ticular investment is of secondary interesL 

Indeed, large loans or grants needed for a new 
high-tech irrigation system to be built by an irrigation 

ministry set %ministry officials better than a smaller 
loan for making selective improvements on an exist
ing system, even though the latter investment would 
come closer to generating returns exceeding the costs 
of the investment. The official's main concern is that
the influx of large amounts of funds supports the 
employment of more subordinates, thereby increasing 
his power and prestige (see Niskanen, 1971). Projects 
also offer opportunities for officials to extract extra
salarial benefits from those selling the equipment or 
construction materias that the agency will purchase 
in order to complete the facility. Because project funds 
come as bilateral country-to-country or multilateral 

agency-to-country transfers, frequently neither offi
cials nor farmers personally bear any risk for the 
repayment of the loan funds invested in ways that 
produce few benefits. In such acontext, severe biases 



operate with few checks in favor of large, expensive 
infrastructure projects operated through public agen-
cies. 

Problems of Joint Use 

Another attribute that all rural infrastructure shares is 
the considerable extent to which its flow of services 
can be used simultaneously by multiple individuals or 
firms. Because infrastructure facilities can be jointly 
used, the characteristics of the users and the degree of 
subtractability of each individual's use are important 
factors affecting the incentives of the joint users. 

Distinguishing the infrastructure facility (the capi
tal stock) from the flow of services produced by the 
facility helps to clarify the nature of the problem of 
sustaining rural infrastructure capable of supporting 
joint use. Infrastructure facilities include many dif-
ferent types ofcapital assets such as roads and bridges, 
community wells, schools, irrigation canals, and 
sewers. These can all be thought of as capital stocks 
capable, under the appropriate conditions, of produc-
ing flows of services over their expected life. 

Individuals consume (use) the flow of services 
produced by infrastructure facilities rather than direct-
ly consuming the facilities themselvcs. Thus, farmers 
in a rural community consume transport services 
rather than a local road. Irrigators consume water 
rather than an irrigation system. School children ob-
tain an education rather than consuming a school 
system. 

Hence, the expected life of rural infrastructure 
facilities is always longer than the use periods of 
consumers. Some users may return to use the flow of 
a particular facility many times, others may use it only 
once. The relevant time perspective of users may, 
therefore, vary markedly from the relevant time 
perspective of the designers and financiers of the 
facility itself. These differing perspectives make it 
difficult to match benefits and costs to provide proper 
incentives in decision making. 

Characteristicsof the Users. 
The numberof individuals using the same facility may 
vary from the 20 to 50 families that jointly use a 
community well or piped water system in a small 
village to the thousands of individuals who may use a 

major artery of a rural road system. The size of the 
group receiving joint benefits is a variable that has 
been given considerable attention in the theoretical 
literature (see Olson, 1965; Chamberlin, 1974; Mc-
Guire, 1974; R. Hardin, 1982). In a very small group, 
the problem of reaching agreement about what pat
tems of use reduce the wear and tear on a facility and 
how to provide adequate maintenance may be 
resolved in an informal, purely voluntary, face-to-face 
manner. But even in a very small group, incentives to 
free or "easy ride" on the contributions of others are 
still quite strong (as anyone who has shared living 
quarters with others will understand). 

Without some form of organization in which in
dividuals accept a set of mutur tresponsibilities and 
monitor each other to be sure that these respon
sibilities are carried out, everyone will tend to wait for 
someone elsu to undertake the onerous tasks involved 
in maintaining a facility. Organizing individuals to 
carry out mutual responsibilities is much easier in a 
small group than it is in a large group. In a small group, 
individuals have better information about each others' 
preferences, are apt to know who will benefit the most
from various ways of providing an infrastructure, and 
have a more realistic understanding of the costs of 
constructing, operating, and maintaining an in
frastructure. Thus, the decision-making costs borne 
by a smaller group are less than those facing a larger 
group. A smaller group may therefore be able to solve 
the problem of how to assign rights and respon
sibilities to one another using informal or very simple 

institutional arrangements, whereas a large group will 
have to rely on formal mechanisms and sanctions to 
accomplish the same tasks. 

The degree of concentration or dispersion of a set 
ofjoint users also affects the ease with which ways of 
sustaining infrastructure can be,adopted. Ifmost of the 
users live in the same village and see one another 
regularly as they use a facility, they can more easily 
recognize who authorized users are and can easily 
communicate about use and maint-nance as they go 
about their daily work. If those who jointly use the 
same facility are highly dispersed, few mcrhanisms 

are available to ease the problems of determining how 
the facility should be used to reduce the rate of 
deterioration and how maintenance activities should 
be undertaken and paid for. Solving problems of in
frastructure maintenance when users are many and 
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widely dispersed is far more difficult than when usersare small in number or highly concentrated. to others.6 In.a recent technical survey of the literatureon public goods, Comes and Sandier (1986: 6)define 

A third characteristic of joint users of an in-
frastructure facility affecting the performance of in-
stitutions designed to cope with provision and main-

problems is the relative homogeneityassets and preferences. Individuals holding relatively 
assgeneoand prees. Iivieaffetdu hoing resimlarlyhomogeneous assets will be affected in a similar way 

by rules that allocate responsibilities. Thus, in the 
zanjeras irrigation system, where each farmer is as
signed aplot ineach section of the irrigated area, there 
is a greater homogeneity of interests than if a farmer 
has land only at the headwaters or at the tail end of the 
system. A single set of rles used by heterogeneous 
users, however, produces different stresses and ten-
sions. If all the users of a ruia] road, for example, rely 
on bicycles or light vehicles, open-access rules for 
all-weather conditions may produce reasonable levels 
of wear and tear on the road. If some users of a road, 
however, rely on heavy trucks, a single passage by one 
of the trucks after major rains may produce such deep 
ruts that the road is no longer passable for those using 
lighter modes of transport. 

The homogeneity of interests of those who use a 
resource also reduces the problems involved in using 
voting mechanisms to translate individual preferencesvotigmehanimsttranlatindiidulpreereces 
into expressions ofcollective choice. The problems of 
cycling and indeterminacy that can occur where 
heterogeneous preferences are present (see Plott, 
1967; McKelvey, 1976) are reduced when a more 
homogeneous group is involved in joint use. 

Subtractability of the Flow. 
Jointly used infrastructure facilities can generate ser-
vices that are entirely subtractable upon consumption 
by one user, in other instances, consumption by one 
does not subtract from the flow of services available 

"rivalry in consumption or perfect divisibility" to be 
present when "an agent's consumption of a unit of a 
good fully eliminates any benefits that others can 
obtain from that unit." The distinction between thejoint use of an infrastructure facility and the partly or 
fully subtractive use of units of the flow of servicesfrom that facility is rarely made in the literature and 

haesu lt iubstantial c nfusion. 

The services produced by infrastructure facilities 
are rarely consumed entirely by one individual. The 
subtractability of the flow of services from such 
facilities may, huwever, vary substantially (see Blom
quist and E. Ostrom, 1985, and E. Ostrom, 1985, for 
earlier discussions of the difference between the 
facility and the flow). The withdrawal of an acre-foot 
of water from an irrigation canal by one farmer means 
that there is one acre-foot of water less foranyone else 
to use. 7 Most agricultural uses of water are fully 
subtractive, whereas many other uses of water-such 
as for power generation or navigation-are not fully 
subtractive. Most of the water that passes through a 
turbine to generate power can be used again 
downstream. When the use of a unit of flow by one 
individual subtracts that quantity from what isavailable to others, and the flow is scarce relative to 
demand, users face intense incentives to try to obtain 

as much as they can of the flow whenever they can for 
fear that it will not be available later. 

Unless effective rules are used to allocate fully 
subtractive service flows, some individuals will be 
able to grab considerably more than others, leading to 
noneconomic uses of the flow and high levels of 
conflict among users. The absence ofeffective alloca
tion rules also affects the incentives of users to main
tain a system. A farmer located at the tail end of an 

6 This attribute has been givtn a wide diversity ofnames in the technical literature, including divisibilityand jointness of 
consumption. At low levels ofuse a facility producing subtractive use-units may not be characterized by rivalry, however, because 
many use-units are available to potential consumers. As the demand for subtractable use-units rises, rivalry increases. 

' An acre-foot isthe volume of water required to cover one acre of land with one foot of water. 
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irrigation system that lacks effective allocation rules and the benefits produced by infrastructure facilities 
has little motivation to contribute to the maintenance 
of the system because he only occasionally receives 
his share of water.8 

Similarly, a farmer located at the head-end of such 
a system is not motivated to provide maintenance 
services voluntarily because he will receive a dis-
proportionate share of the water whether or not the 
system is well maintained, 

Consequently, for infrastructure facilities whose 
flows are highly subtractive, institutional arrange-
ments related to the allocation of the flow of services 
are intimately tied to the problem of maintenance. It 
is highly unlikely one can solve maintenance 
problems without careful attention to the efficiency, 
fairness, and enforceability of the rules specifying 
who can appropriate how much of the service flow, at 
what times and places, and under what conditions. 
Furthermore, unless responsibilities for maintenance 
are linked in a reasonable fashion to benefits obtained, 
the beneficiaries themselves will resist efforts to insist 
that they take responsibility for maintenance. 

In those cases in which multiple uses are made of 
infrastructure facilities, consumption by one user may 
seriously interfere with consumption by other users. 
Use of a rural farm-to-market road by heavy trucks, 
for example, may make the road impassable for 
others. Allowing farm animals to use a community 
water source may rule out the use of the source as a 
domestic water supply. A system that produces a flow 
of goods under one set of conditions of use may 
Droduce a flow of "bads" under other conditions 
(Buchanan, 1970). 

Problems of Measurement 
Although the measurement of some attributes of vir-
tually all goods is difficult, measuring the attributes of 

presents numerous challenges to those responsible for 
provision and monitoring. Measurement problems 
occur in all phases of infrastructure development

design, construction, operation, use, and maintenance. 
In the design phase, it is often extremely difficult to 
obtain a reliable estimate of the benefits likely to result 
from !he investment in a particular facility. Making 
such an estimate requires the following information: 

.	 an estimate of the life of the facility given as
sumptions about the type of use-patterns and 
the level of maintenance expected; 

.	 an estimate of the units of service outputs 
whose quality may vary over time; 

• 	an estimate of the value of the flow of ser
vices to beneficiaries; and 

• 	the adoption of an appropriate discount rate 
for converting future flows of benefits into 
present values. 

The first three items require estimates that are 

subject to substantial errors. Rules of thumb are used 
for all four types of information. Fifty years is fre
quently used as the "life of the project" for irrigation 
systems notwithstanding the extreme variation in the 
useful life of previously constructed systems. Fifty 
years may be a rewonable time horizon given debt 
financing and interest rates, but there is nothing of 
special merit in the 50-year period as such. Further
more, different actors may use different time horizons 
as well as different discount rates in their implicit or 
explicit calculations. 

The quantity and value of use depend on many 
factors unknown at the time of project design and 
evaluation. It is rare indeed that the numberofhectares 

8 	See Harriss (1977) for agrim description of the lack ofeffective allocation rules and maintenance of irrigation projects in Sri 
Lanka. See also Perera (1986) and Uphoff (1985a, 1985b, 1985c) for how a major effort to change the institutional structure and the 
basic relationships among farmers on the Gal Oya project in Sri Lanka dramatically reversed what had been a"hydrological 
nightmare." 
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of land irrigated by recently constructed irrigation 
systems in the developing world approaches the num-
ber specified in the original project plan (see, for 
example, Hariss, 1984). Social conventions among 
project evaluators tenl to affect the discountrate used, 
Given all the rules o. thumb and gross estimates that 
are involved in prujeca evaluation, the "actual" 
benefits derivable from investment in an infiAstruc-
ture facility are rarely measured with much certitude 
or reliability. The benefits derivable from small-
scale projects with. ives of 10 to 20 years can probably 
be estimated relatively accurately; the larger and 
longer term the project is, however, the greater the 
disparity one should presume between estimated and 
realized benefits. This problem can be exacerbated in 
the case of major infrastructure projects in which a 
network oi new roads is to be built, thereby greatly 
expanding the amount of land under cultivation; this, 
in turn, is likely to expand the overall production of 
crops, thereby altering product prices. The vaguenessof such measurements means that overly optimistic 
assessmentsorecents m a y qu iti 

assesmets oprjectbenfitsmayquit eaily
result, particularly if those basing decisions on theoutcmesof 	 eg.,uchbenfitcostcaluijion, 
agents of development assistance institutions, them-
sevs fe equirementasist a ge amituions o-
funds, 

Difficulties in measurement continue in the con-
struction phase. Whether a physical facility will sur-
vive over a long period of time depends first of all on 
the quality of the construction process and the 
materials used. In many cases, simple examination of 
the completed facility will not reveal even to a trained 
observer whether important steps were omitted in 
construction. Any facility using cement, for example,
will deteriorate rapidly unless the cement has been 
reinforced, cured, and sealed properly. Unless con-
struction contractors who plan to remain it1 business 
know they will be identified with inadequately con-
structed facilities, they face incentives to shirk in 
construction efforts. Posting bonds may be one means 

of reducing this incentive, but the problem of deter
mining cause and culpability for faulty construction 
work remains. Incentives to shirk, steal materials, 
distort records, bribe inspectors, and generally to 
avoid complying with costly construction processes 
frequently exist. Such incentives more frequently 
characterize large-scale con-truction projects than 
small-scale projects where most participants know 
who is responsible for inadequate construction. Most 
larger-scale construction projects utilize inspectors to 
examine key steps in the process before the next step 
covers up earlier work. If inspectors are poorly paid
and operate in a setting where public corruption is a 
normal way of doing business, inspections, however, 
may do little more than offer inspectors opportunities 
to line their pockets. 

Similarly, the frequency and quality of main
tenae theifrequncynot ualy o be 
tecectve, may tbes o sr vble Tibe 

most effective, many types of routine maintenanceactivities must e completed before the need formain
tenance isobvious. Equipment requires regular oilingand the replacement of worn parts; wooden structures 

d te pacnt r pars; wooen sructureneed to be painted regularly; irrigation canals need to 
be desilted and weedcd each year or the operation of 
these facilities will begin to decline. The absence of 
maintenance is often difficult for users of a system to 
detect until it has been deferred too long. Good main
tenance requires well-tailored rules that provide in
centives to those responsible for maintenance to con
duct these activities in a timely and appropriate 
fashion. Many successful instances of maintenance 
activities undertaken over long periods of time by 
organized user communities involve the use of small 
teams of users who are assigned well-demarked tasks 
whose completion can easily be monitored by them
selves and by others (Coward, 1980; Siy, 1982). 

The ease of measuring use-patterns also varies 
from one type of iural infrastructure to another. It is 
difficult to obs.rve and ncord exactly who uses (and 
how much) facilities that cover a large terrain. 
Without adequate measures of use-patterns, it is ex

9 	 Irrigationexperts are frequently uneasy about the effect of using discount rates of 10 or 15 percent in estimating flows of benefits 
and costs. "Itis responsible sometimes for the haste to get benefits. the dropping of components to lower early costs, the ignoring of 
large late-arising benefits and costs ... and worst of all, the fraudulent manipulation of forecasts to ensure that the project arithmetic 
produces the minimum cut-off rate of return" (Carruthers, 1988: 25). 

74



tremely difficult to determine the benefits derived 
from a system and, thus, efficient and equitable forms 
ofdirect or indirect payment. Users have every incen-
tive to underestimate the value of an infrastructure 
facility to them; providers have every incentive to 
overestimate the value to users. One of the most 
challenging institutional design tasks is devising low-
cost means of monitoring use-patterns and assigning 
benefits and costs. 

Degree of Choice In Consumption 
Goods and services differ in the extent to which in-
dividuals living in a given community h.':e effective 
choice over whether or not to consume the "good" 
once produced. All residents living in a village that is 
sprayed with a pesticide receive the "benefits" of this 
public health program, whether or not they desire it. 
When a particular facility is critical to economic 
production in an area, as is often the case with irriga-
tion systems, residents must make use of the facility 
that is provided to them whether or not it adequately 
serves their needs. The absa-nce of choice means that 
critical information about the prefertnces of 
beneficiaries is lost. (The producer of private goods 
obtains information about the preferences of con-
sutners by measuring the choices that they make in 
r.spoi:,e to, the different goods nade available.) Un-
1ess special measures are ta.en to obtain this informa-
tion, it is ihighly likely that the facility provided will 
produce aflow of benefits considerably different from 
what could have been providd if consumer interests 
were taken into account. 

Production /Attributes
of Rural Infrastructure 

The attributes just discussed relate primarily to the 
provision or consumption side of infrastructure 
develop ment and a~e the attributes that are most fre-
quently cited as the reason for public provision of 
much rural infrastructure. Varicus attributes of the 
production ofthese goods and services also need to be 
taken into account by provision units (frequently units 
of government). To the extent, for example, that a 

particular type of rural infrastructure is characterized 
by substantial economies of scale, arranging produc
tion with alarge-scale producer will be more efficient 
than arranging production with a small-scale 
prducer. But simply because production is charac
tenzedbysubstantialeconomies(ordiseconomies)of 
scale does not mean that the provision unit has to oe 
at the same scale as the production unit. It is possible 
for small-scale provision units (e.g., local units of 
govemment) to arrange for production with large
s-ale production units (e.g., large private contractors 
or even the national government). Alternatively, it is 
also possible for large-scale provision units (e.g., na
tional units of government) to arrange for production 
with small-scale production units (e.g., local contrac
tors orme residents of a particular village). In discuss. 
ing the attributes of production, we will turn first to 
economies of scale because this attribute is so fre
quently used as the foundation for recommending 
provision as well as production by national govern
ments. 

EtonomlesofS.le 
Infrastructure facilities may vary considerably in 
terms of the economies or diseconomies of s Ale 
involved in the original design and construction of the 
facility and inregard to the operation, use, and main
tenancz of the system. Economies of scale, which 
mean that costs per unit of output are less at higher 
levels of outpur than at lower output levels, have two 
important implications for capital infrastructure 
design and operation. 

First, decreasing costs over higher levels of output 
meat that normal market mechanisms will lead tomonopolistic production and the allocative inefficien
cies that monopolies create. '1This is the classic case of 
"natni ai monopolics" discussed at length in the public 
finace literature (Stiglitz, 1986). In such cases, public 
sector intervention is deemed necessary to overcome 
the failure of the market in the same vein as market 
failure due to the problems of nonexcludability and 
ronsubtractability discussed above. This is the argu
ment underlying public provision of services such as 
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urban water supply or telephone and electric utilities, 
none ofwhich are characterized by problems ofnon-
excludability nor nonsubtractability but still require 
public sector intervention in order to increase alloca-
tive efficiency.' 0 

The second implication of decreasing costs con-
cems the most efficient organization of the design, 
construction, and operation of capital facilities that 

operationofyieldueconmieof and cnstalraciition otyield economies of scae. Design and construction of 

infrastructure facilities usually involve at least some 

modest levels of economies of scale simply because 
these facilities all involve some initial investment in 

acapital. But the economies involved in building 
water purification plant may be considerably less than 

.the economies involved in building rural r 

In some very successful development projects, for 
example, the initial design of projects is undertaken 
by alarge-scale agency, but the actual construction of 
specific subsections of the project is carried out by 
small-scale, locally organized, groups. The Malawi 
self-help water supply program discussed in Chapter 
2 was one such project. In addition, the most ap-
propriate scale for organizing design and construction 
may not be the most appropriate scale for operating 
and/or maintaining an infrastructure facility itself. For 
example, the maintenance of field canals is frequently 
best undertaken by relatively small groups of ir
rigators who are intimately familiar with the canals 
and thus know where silt accumulates, which chan-
nels are weakened by heavy flows of water, and where 
tree roots and weeds are likely to be a problem. The 
actual construction of the same field canals may most 

ccomlisedeconmicllybe y afairy lrgeen-economically be accomplished by a fairly large en- 

gineering firm that can amortize specialized construc-
tion equipment over many such projects. (The 
knowledge of the farmers themselves about the lay of 
their own land and the pattern of rainfall and runoff in 
their area may, however, be very important in the 

design of these canals.) 

Furthermore, in any large and complex infrastruc-
ture project, different parts of the system may require 
different maintenance strategies and different scales 

jf operation. In regard to irrigation projects, for ex
ample, Abeywickrema (1986: 23) points out that 
maintenance of the headworks requires a highly 
trained technical staff to perform regular maintenance 
and to handle emergency repairs rapidly when break

downs occur. The operation and maintenance of large 
distributory canals may require the presence of full
time paid personnel. Few farmers observe more than 
alimited section of a canal, and they are not motivatedt netk ihroeaino aneac 

tivities. Farmers and official guards complement one 
another on the large canals. On the other hand, both 
the operation and mintenance of field canals may 
best be undertaken by the farmers themselves, both 
because they have the time and place information 
necessary to keep these parts of the systems working 
and because the importance of improved performance 
of these canals may be sufficiently noticeable to the 
individual farmer that he will be motivated, given 
appropriate institutional arrangements, to keep them 
in good condition. 

Different scales of production can also be used 
advantageously in cases where not all types of neces
s road maintenance require similar amounts of 
capital investments by those carrying out the main
tenance. This is afeature ofa maintenance by contract 
scheme currently b .; implemented on national 

highways in Pakistan (Kampsax International, A/S, 
1986). iTwo-tiee contracting is being utilized; one 
"tier" is for simple, routine maintenance, while the 
other is for more complex, periodic maintenance.
Because routine maintenance includes simple ac
tivtise vgttin ontrol, incleaning, and 
tivities like vegetation control, drain cleaning, andsimple repairs to shoulders, culverts, and bridges, 
contractors do not need to own expensive, specialized 
equipment to carry out the contracts. Hence, small 
contractors are eligible to bid on these contracts. To 
contr forare ile nthes contracts. o 
provide performance incentives for contractors, con
tracts are also restricted to bidders residing within the 
area through which the highway passes so that local 
residents can pressure the contractors to carry out their 
responsibilities properly. The more complex types of 
maintenance that include repaving, regravelling, and 

10 Problems still arise, however, because the marginal cost pricing rules that are requircd to achieve allocative efficiency lead tn a 
failure to cover total operating costs of utilities. 
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major repairs to bridges are reserved for larger con-
tractors who can demonstrate greater technical corn-
petency and access to capital. Thus, even maintenance 
efforts can take advantage of economies of scale, but 
only where such economies are significant. 

Asset Specifilcity 

The assets used in producing rural infrastructure 
facilities inclule general purpose assets that can be 
redeployed in other activities without cost. Examples 
of such general purpose assets include dump trucks 
used in constructing roads that can also be used in 
many other kinds of construction projects. A contrac-
tor purchasing a dump truck for a road project is not 
investing in an asset that will sit idle in the future if 
the contractor does not obtain another contract to build 
roads. 

On the other hand, some capital equipment used 
in producing roads, e.g., large road rollers, cannot be 
redeployed in otherconstruction activities. A contrac-
tor investing in this type of equipment is exposed to a 
considerable loss if he were to fail to win future road 
construction contracts. Williamson (1988) argues that 
parties to a transaction that involves high levels of 
asset specificity will desire protective safeguards in 
their contractual relationships before they are willing 
to make major investments that would be lost should 
they be unable to continue to make productive use of 
these assets. Therefore, one argument in favor of 
public production in addition to public provision of 
some facilities is ti-.,t the assets used in production are 
so specialized tha,private contractors canno.afford to 

invest intheir acquisition. 


Even where the specificity of the equipment 
precludes private ownership, arrangements can be 
made to allow private production of construction or 
maintenance. For example, while 'he government 
may own assets such as large road rollers, they may 
be used under lease arrangements by private contrac-
tors where the lease payments include all operating 
costs plus amortization. Inorder to avoid improper use 

of the equipment, the leases might also specify that 
the government will provide an operator to ensure that 
the private contractor does not misuse the equipment 
or fail to maintain it properly. 

Another important institutional arrangement that 

promotes efficient production even where the public 
sector retains ownership of highly specific assets is to 
allow all public (as well as private) organizations to 
bid on construction and maintenance projets. For 
example, one public organization such as a district that 
owns a road roller should be able to bid to provide road 
rolling services to another jurisdiction. This helps to 
ensure that the equipment is utilized most fully and 
that the competition can drive down the costs of 
carrying out the construction or maintenance activity. 

There may also be ways to increase the likelihood 
that assets purchased for one purpose can be put to 
alternative use. For example, instead of rlyiog on 
specialized bulldozers, ordinary tractors with grider 
blades can be used, albeit less efficieaitly, for road 
construction. The efficiency loss associated with the 
road-building activity can he offset by an overall 
greater utilization of the tractors in alternative pur
suits. 1 

Co-Production 

.Some services, such as education, health, and law 
eno t re by re inareoser Tha 
production of these services requires the active par
ticipation of the consumer in their pheuction. In

frastructure appears at first glance not to require the 
active co-production of its consumers. This is mis
leading. An infrastructure facility can, indeed, be 
produced by a government agency or a contracting 
firm without the active co-production of those who are 
to receive the benefits of it.But to receive the benefits 
generated by many infrastructure facilities, 
beneficiaries themselves may have to participate in 
related production activities. A farmer served by a 
new farm-to-market road receives benefits as a result 

i!For adiscussion of various technologies in the road sector, see Swaninathan and Lal (1979). 
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of goods that now come to him at lower transportation 
costs. The farmer passively consumes these benefits. 
The farmer is, however, an active co-producer of
lower costs by transporting his own produce tomarket 

Consequently, rural infrastructure facilities that 
are designed, sited, and funded without any participa-
tion by at least a subset of the future users of the 
facility are less likely to be effectively used than those 
for which potential consumers are involved in these 
phases of development. Furthermore, access and use 
rules are needed to reduce the costs that one set of 
users can impose on others of any intensively used 
infrastructure. Again, in the case of rural roads, an 
embaigo may be placed on the use of a road during
the rainy season when it is particularly vulnerable todamage due to use. Unless these rules are understood 

and agreed to by the users, it is unEkely that any set 
of external enforcers will be able to ensure adherence 
to these rules by themselves. Reports written by offi-
cials of the Mahaweli Development Project, for ex
ample, repeatedly stress that it is impossible to get 
farmers to undertake the level of maintenance that 
irrigation officials think they should (see Corey, 
1986). Thus, the users of a facility are always co-
producing the order (or disorder) with which they 
jointly use a facility. At the same time, the nature of 
different types of capital infrastructure can make this 
taskmoreorlessdifficult.Forexample, usersofaroad 
that serves numerous beneficiaries, many of whom do 
not live within the community itself, are likely to find 
it much more difficult to reach agreement concerning 
access rules than are users of a local water supply 
sy'stem. 

Rate of Deterioration 
Infrastructure facilities differ greatly in terms of how 
sensitive their continued survival is to the patterns of 
use and maintenance they experience. In sore istan-
ces, lack of inaintenance can bring on rapid deteriora-
tion; inother cav-s, the rate of deterioration's so slow, 
at least initialiy, as to be imperceptible to the user. 
Consider, for example, the maintenance of capital 
equipment. If a bearing on a road roller is not greased, 
it will soon bum out and may render the entire piece 
of capital equipment inoperable. On the other hand, 
failure to change the oil in atruck will slowly decrease 
the lubricating efficiency of the oil and only after 
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some period of time will the engine finally fail to 
operate. 

The rate at which rural infrastructure deteriorates 

may also depend on the original design and construction ofthe facility. A road constructed with a thick bed 
of crushed rock and several layers of surfacing 
materials may survive use by light vehicles and trucks 
for amuch longer period of time without mpintenance 
than a gravel road constucted in the same location and 
subjected to a similar pattern of use. The initial con
struction costs of the gravel road, on the other hand, 
may be a fraction of the investment needed to con
struct the sturdier road. 

The differences in rates of deterioration and the 

perceptibility of this decline inthe effectiveness of thefacility are likely to affect, as well, the willingness of users to undertake mairienance activities. For example, users of an irrigation system soon realize that, 
unless certain activities such as clearing weeds and silt 
out ofl c an es are cari out anllt 

system will fail. It is much more likely that these 
activities will be undertaken than actions that will 
enhance the effectiveness of the system only over the 
very lung run. 
Vulnerability to Breakdown 

When a process is organized in a serial manner, a 
breakdowr at any one stage stops work at all sub
sequent stages. In contrast, a process organized in a 
parallel manner is rarely brought to a halt when some
thing goes wrong in one sub-part. The Malawian 
water systems that tap mountain streams are examples 
of serial processes. To obtain water in an individualtap, one needs to start at the source and develop aserial 
network of sto. .e and delivery mechanisms. If the 
intake pipe located in the stream is destroyed, or if 
even a single valve controlling the flow out of the 
storage structures below breaks down, no water is 
delivered to any taps connected to this single source. 
A water supply system utilizing several sources of 
watr-a stream plus several wells, for example-is 
aparallel process. If one well breaks down, water can 
still be supplied to the system from the stream and/or 
the other wells. 

The reliability with which an infrastructure 
facility ontinues to generate auseful flow of services 
for those who are served depends on three factors: (1) 



the extent to which the facility is designed and con-
structed as an exclusively serial structure; (2) the 
amount of resources invested in the design, construc-
tion, operation, and maintenance of those linkages 
(and/or alternatives) that could stop the entire system 
from operating; and (3) the way relevant decision 
makers are linked in an institutional arrangement re-
lated to this facility (see Thompson, 1967; Landau, 
1969; Lemer, 1987; Cioffi-Revilla, 1987; and 
Malone, 1987). 

Designers of rural infrastructure do not always 
have much choice as to whether a particular facility is 
primarily aserialor aparallel structure. If there isonly 
one source of water available to supply a village, the 
underlying structure of the resulting water supply 
system will be serial. If something adversely affects 
the single source of water, the entire system will be 
adversely affected. In such systems, however, it is 
possible to increase or decrease the probability of 
system breakdown. In the Battar irrigation scheme in 
Nepal, forexample, the vulnerability of a water supply 
system dependant upon a single source was greatly 
exacerbated by the way it was designed. Instead of 
relying on gravity flow involving technological skills 
already known to the local farmers, the designers of 
this project created a "marvel of engineering design, 
involving lift pumps and piped water to supply each 
of the 120 individual two-hectare units" (Uphoff, 
1985a: 366). When operating, the system enabled 
farmers to meter thc supply of water precisely to meet 
their needs. Any water supply system in the hilly part 
of Nepal would be primarily a serial system. Reliance 
on hydroelectric power and on equipment that was 
unfamiliar to the farmers, however, greatly increased 
the likelihood that the entire system would be in
operable. "As the farmers had feared, the water supply 
was interrupted whenever hydroelectric power was 
diverted to Kathmandu" (ibid.). Furthermore, any 
breakdown in the regulating devices meint an inter-
ruption in the supply until someone knowledgeable 
about the sophisticated technology could repair the 
system. 

The costs of the breakdown of a particular liPk in 
an infrastructure system to the users of that system 
depend on the availability and the cost of the nearest 
"substitute." The costs to the users of a road network, 

for example, of the collapse of one bridge, depend on 
how well interconnected the road network is with 
alternative ways of crossing a river. If a ferry system 
is still operating in a nearby location, the costs of 
breakdown to the users may be relatively low. On the 
other hand, if the only way one can get to a market on 
the other side of a river is to travel a full day on an 
alternative route, the costs of breakdown may be 
extremely high. The breakdown of a single part of a 
road network may mean the difference between 

whether or not highly perishable crops can be 
delivered to a market before they rot. 

The costs of breakdown to system users can be 
reduced by an increased investment in redundant 
linkages, backup systems, or the quality of the 
materials used in the key links. In some instances, the 
costs of breakdown to the users are less than the costs 
involved in any available method for reducing the 
expected probability of breakdown. In this case, it is 
not economically efficient to develop alternatives. In 
some instances, investing in a relatively inexpensive 
"back-up" system may be less expensive than major 
improvements in the reliability of the key linkage. The 
spare tire that many people keep in their cars, for 
example, is frequently not of very high quality. If a 
flat tire occurs on many roads, all one needs is a 
replacement tire for a short distance until one reaches 
a service station. If repair stations are, however, few 
and far between, the best strategy may be entirely 
different. One might then invest in more expensive 
tires on the car itself as well as more expensive and 
numerous spares. 

The way that a series of decisions are linked in an 
institutional arrangement can also affect the 

likelihood and costs of breakdown. Thus, a physical 
system that could be organized tawgely as a parallel 
system involving a low risk of failure might be 
governed and managed by a human system that is 
linked entirely in a serial or bureaucratic fashion. 
Breakdown at any one of the key links in the serial 
decision-making system can then de!% the entire 
process even though the physical system is not in
herently a serial process. Complaints about "red tape" 
are usually associated with decision .making arrange
meiats that ain.-linked in an extended :%.rial chain. 
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Conclusion 
Rural infrastructure development is a complex
phenomena due to the many attributes of infrastruc
ture that create disincentives for individuals to design, 
construct, operate, and maintain these facilities effec
tively and efficiently. Some problems stem simply
from the fact that infrastructure facilities by nature 
have potentially long, useful lives. Thus, decisions 
concerning their initial design and subsequent main
tenance are extremely difficult tc perfect. 

Even greater problems arise, however, when it is 
recognized that the bulk of the rural infrastructure of 
interest in the developing world is influenced greatly 
by public sector decision making. Although good 
reasons for public sector involvement in the provision 
of these facilities exist, this section has shown that the 
requirement for public sectorproductionis less cle.i-
cut. Among the principal arguments for public sector 
provision of rural infrastructure are the nonexclusion 
and nonsubtractability traits of the services provided. 
Although these features themselv -s create complica
tions in ensuring ian efficient flow of services, the task 
is made even more difficult because of problems in 
measuring benefits and linking usage of the facility to 
deterio.ation in the flow of services. Designing ade
quate institutional arrangements to overcome these 
difficulties is, therefore, a huge task. 
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CHAPTER 6 

Analyzing the Performance 
of Alternative Institutional Arrangements 

T EIMPORT of the last two chapters is that per-
verse incentives are endemic in the development 

and maintenance of rural infrastructure facilities, 
Without effective, counteracting institutions, major 
problems involving overprovision of expensive 
facilities funded by others and underprovision and 
poordistibution of the maintenance of these facilities 
are to be expected. Even with effective counteracting
institutions, maintaining rural infrastructure at an 
economi-,,ly efficient level will always be difficult. 
A cha-ige from one type of institutional arrangement 
to ar other may reduce some costs and increase others, 
Wht ther the net effect of a change of institutional 
arrangements ispositive, neutral, or negative depends 
on how the costs and benefits of several effects 
balance out. Institutional arrangements for infrastruc-
ture development currently inuse in many developingcountries apparently exacerbate (or, at least do not 
ecntiesapprently e acyrbltems.rase veast-effectively correct) many problems. Massive invest-ments ininfrastructure are left to deteriorate at a rapid 
rate due to an underinvesdment in maintenance, 

The presumption that central governments must 
provide certain types of rural infrastructure is based 
on analysis of why markets would fail to generate a 
sufficient investment in infrastructure that are charac-
terized by a lack of exclusion and joint consumption. 
This analysis compares two idealized forms of or-
ganization: asimple market and a single governmen-
tal hieraichy. Analysts also focus on a limited set of 
problems to be solved (or costs to be reduced), such 
as how to gain economies of scale, how to utilize 
modem technology, and how to reduce free riding. 

Because markets cannot solve these problems for 
many types of rural infrastructure, it is presumed that 
a central government can. Naive policy prescriptions 
assign sole responsibility to acentral government for 
providing and producing rural infrastructure. 

This presumption that central governments must 
provide most public goods and services nderlies the 
policy prescriptions in the new field of development 
administration. This well-intetioned approach to 
d m enta s wel-intemoesa pocy 
development was similar to the modes of policy 
analysis accepted simultaneously in North America 
and Europe, beginning in the late 1950s and continu
1979; E.Ostrom, 1972, 1983b; Sharpe, 1981). At that 
time, conducting successful "wars" on poverty, il
te, nducisessfu to rerthe il

literacy, and disease were thought to require the concentrated decision-making authority of a chief execu
tive and the top ranks of the ministries of a nationalgvrmp.Asmn htdvlpetwscoegovemnmei't. Assuming that development was choked 
by an tiumanageable accumulation of traditional andcolonial institutions with oligarchic characteristcs, 
institutional reform was directed at perfecting and 
increasing the capacity of the new development
oriented national bureaucracies. The newly inde
pendent countries were assumed to require a single 
center of ultimate authority in order to coordinate the 
efficient use of resources, to override the influence of 
entrenched oligarchies, and to instruct their multi
ethnic populations about the benefits of common 
nationhood. Accepting the recommendations of 
scholars and donor agencies to concentrate power in 
the center was also consistent with the ambitions of 
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the political leaders of developing countries to gain
control over the political life of their countries, 
Weakening the control of subnational decision-
making bodies and gaining control of tax revenue and 
development assistance from abroad removed poten-
tial bases of operation for political competitors. 
Western development assistance organizations 
generally supported efforts by leaders of non-Com-
munist regimes to limit political competition, assum-
ing that democratic forms would evolve over time if 
minimal political stability could be maintained (Hun-
tington, 1968). 

The results of these efforts to consolidate and 
nationalize the public sector have been disappointing. 
With a few striking East Asian exceptions, the 
economic health of most developing countries even 
after years of assistance is still fragile. Natural dis-
asters, oil price shocks, and warfare have contributed 
heavily to the problems ofmany countries, particular-
ly in Africa. Virtually all analysts agree that the in-
stitutional reforms of the 1960s contributed sig-
nificantly to this dismal record. Many analysts now 
agree that overcentralization has stymied, instead of 
stimulated, efforts to find creative solutions to the 
problems of infrastructure development and other 
public sector issue,, (Uphoff, 1986b; Rondinelli, 
1987; Cheema ana Rondinelli, 1983, Esman and 
Uphoff, 1984; Chambers, 1983; Coward, 1980; Cer-
nea, 1985). 

Advocating the nece of omitycentralized, nationalregimes to achieve pre:;umed economies of scale, to 

utilize modem scientific knowledge, and to solve the 
free-rider problem has ignored other important inter-
mediate and overall performance criteria and other 
forms of institutional arrangements beyond markets 
versus stafes. Chapters 4 and 5 have presented a richer 
set of potential problems that may be involved in 
infrastructure development beyond those of 
economies of scale, acquiring scientific knowledge, 
and discouraging free riding. This chapter develops 
an approach for analyzing a fuller set of institutional 

arrangements, using a more extensive set of inter
mediate and overall performance criteria. To do this, 
we first present an overview of the performance 
criteria we intend to use, derived from discussions in 
Chapters 1, 4, and 5. Then we use this more com
prehensive set of performance criteria in a compara
tive evaluation of several types of institutional arran
gements related to the provision and production of 
rural infrastructure. 

Intermediate and
 
Overall Performance Criteria
 
Systematic comparison of the performance of institu
tional arrangements for providing and producing 
goods and services with diverse characteristics is a 
recently developed and still evolving field of inquiry.I 
In the zero transaction cost environment of neoclassi
cal cconomics, one can easily demonstrate that open, 
competitive markets push producers to seek combina
tions of land, labor, and capital that produce private 
goods at their lowest possible cost perunit. Similarly, 
consumers obtain and pay for the best mixture of 
goods and services obtainable, given the resources 
available tothem. Ihus, comparedtootherinstitution
al arrangements for providing and producing private 
goods, an open competitive market keeps production 
costs at as low a level as is feasible and distributes 
goods to those who have the highest marginal value 
for them. Overall efficiency is achieved as well as 
fiscal equivalence. Although markets generate substantial incentives toward the creation of wealth,without subsidies of some sort, muakets do not 
redistribute current resources from wealthier to poorer 
individuals. 

Serious consideration of transaction costs in
volved in the provision and production of even some 
types of private goods has made the comparative 
evaluation of institutional arrangements a more coin
r' ,x undertaking than classical theories of market 
performance. In addition to the focus on production 
costs, the coordination, information, and strategic 

The work of institutional economists, such as Coase and Commons, can be considered as foundational for comparative analysis
between markets and firms and the work of V. Ostrom and Tiebout as foundational for comparative analysis in the public sector. 
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costs involved in transacting have been added to the 
analysis. When transaction cost analysis is added to 
production cost analysis, some institutional arrange-
ments that had previously been misunderstood or con-
sidered inefficient have been evaluated more positive-
ly (see Williamson, 1985). Furthermore, transaction 
cost economists do not conclude that markets are 
always the best institutional arrangements, even for 
private goods. 2 

When one adds thL additional characteristics of 
goodsand services normally provided by public sector 
institutions-infrastructure development, in par-
ticular-the variables that need to be taken into ac-
count in a systematic comparison of the costs and 
benefits of diverse institutional arrangements expand 
substantially. Both production costs and transaction 
costs can be used as intermediate criteria to evaluate 
performance. As discussed in Chapter 1, we use the 
criteria ofefficiency, equity, and accountability as our 
overall criteria. Efficiency requires a comparison of 
total benefits with total costs, while accountability and 
the two aspects of equity-fiscal equivalence and 
income redistribution-also require examination of 
both benefits and costs. Evaluating how institutional 
arrangements compare in terms of intermediate 
criteria is quite a challenge. Because these overall 
criteria require a summary of all costs and all benefits, 
only very detailed studies can even begin to derive 
approximate measures of efficiency, equity, and ac-
countability. Thus, an analytical examination of the 
likely tradeoffs between intermediate costs isvaluable 

in attempting to understand comparative institutional 
performance. 

Before using production and transaction costs as 
intermediate performance criteria, let us summarize 
the diverse types of costs that we will use as inter-
mediate criteria in comparing institutional arrange-

ments. Because we wish to examine both the produc-
tion and provisionof rural infrastructure, we will use 
the term transformationcosts for what are most fre-
quently eferred to asproductioncosts. It is awkward 
to talk about the production costs of provision ac-

tivities, even though there are identifiable transforma
tion costs involved in both production and provision 
activities. 

On the productionside of infrastructure develop
ment (including design, construction, operation, and 
maintenance), 'ye identify the following types of 

costs. 
• Transformation costs - the costs of trans

forming inputs (land, labor, and capital) into 
outputs (the design and construction of an in
frastructure facility or its operation and main
tenance). 
Transformation costs are directly affected by 
the characteristics of the good and services in
volved and by the scale of production and 
type of technology adopted including their 
susceptibility to breakdown. 

• Transaction costs - increases in transforma
tion costs associated with coordination, infor
mation, and strategic costs. 

- Coordinationcosts are the sum of the costs 
of the time, capital, and personnel invested 
in negotiating, monitoring, and enforcing 
agreements among actors. 

- Informationcosts are the sum of the costs 
of searching for and organizing information 
and the costs of errors resulting from a lack 
of or an ineffective blend of knowledge 
about time and place variables and general 
scientific principles. 

- Strategiccosts are the increased transforma
don costs that are produced when individ
uals use asymmetric distributions of infor
mation, power, or other resources to obtain 
qent kinds of te st Telatro 

putin atitie s re adves 
production activities are shirking, adverse 

fraud). 

2 A brief review cf the questions pursued in the JournalofLaw, Economics, andOrganizationreveals the complexity of variables 
and analyses involved. 
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Transaction costs are directly affected by the 
characteristics of the goods and services in-
volved, the scale of production and technol-
ogy used, and the particular rules used to 
govern transactions.Whiern ranati s

While analytically separate, transaction costs are 
normally recorded simply as part of the transforma-
tion or production costs of a firm. The time and 
personnel allocated to transacting within a production 
firm or bureau and across production enterprises to 
organize production can vary substantially from 
producerto producer--even those producing the same 
mix of outputs, using similar technologies. 

Providinggoods and services also involves trans-
formation and transaction costs. These costs are fre-
quently ignored in private sector institutional arrange-
ments as they are largely borne by those who con-
sume goods and services. Those who bear these costs 
control their investment in provision activities, to a 
large extent.3 Provision costs in the public sector are
substantial even though they are recorded in many 
different locations and are extremely difficult to iden-
tify and measure. In regard to provision we identify 
the following: 

Transformation costs - the costs involved in: 
(1) transforming citizen preferences about out-
comes and about their willingness to pay into 
articulated demands for packages of publicly 
provided goods and services; (2) arrangir, 
for financing and producing these packages; 
(3) monitoring the performance of producers; 
(4) regulating use pattems of consumers; and 
(5) enforcing compliance with taxatio.,and 
other resource mobilization measures, 
Transformation costs are directly affected .Iy 
the characteristics of the goods and services 
involved, the scale of the provision unit, the 
technologies used in aggregating interests, ar-
ranging financing and production, monitoring 
producers, r'-gulating users, and enforcing 

compliance.
 
Transaction costs - increases in transforma
tion costs associated with coordination, infor
mation, and strategic behavior.
 

- Coordinationcosts are the sum of the costso h ie aiaadpronlivse 
of the time, capital, apersonnel invested 
in negotiating, monitoring, and enforcing 
agreements about provision among actors. 
Informationcosts are the sum of the costs 
of searching for and organizing information 
and the costs of errors resulting from a lack 
of or an ineffective blend of knowledge 

about time and place variables and general 
scientific principles. 
Strategiccosts are the increased transforma-
Lon costs that are produced when in
dividuals use asymeic distributions of in 
formation, power, or other resources to ob

tain benefits at the cost of others. The most
frequent kinds of strategic costs related to 
provision activities are free riding, rent 
seeking, and corruption. 

Transaction costs are directly affected by the 

characteristics of tie goods and services in
volved, the scale of proviJion units, and tech
nologies used for interest aggregation, 
monitoring, regulating, and policing, and the 
particular rules used to govern transactions. 

Tradeoffs exist between most of these costs and 
even within broad categories of costs. For example, 
reducing the costs of errors resulting from a lack of 
infoimation about time and place variables (such as 
the immediate destruction of a water diversio! 
mechanism because irrigation design engineers har. 
insignificant knowledge about local conditions) re
quires an investment of resources to obtain better 
information about local conditions. Investments in 
obtaining information tend to reduce the costs of 
errors from a lack of information. Thus, as shown in 

3 Consumers may organize into buyer's cooperatives or information acquisition groups to reduce individual costs related to provision.
ome free riding may occur whereby nonmembers of the-seorganizations acquire benefits without paying. As consumers demand 

that government agencies take a more active role in consumer protection, the costs of providing private goods begin to resemble 
more closely those associated with providing public go"ds. 
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Figure 6. 1, total cost of time and place information is 
composed of two components: the cost of errors due 
to a lack of information and the cost ofacquisition and 
use of information (cost of search). 

In an environment where one could make a careful 

estimate of both thc cost of error and the cost of search, 
it would be possible to make an optimal investment in 
information search so as to acquire information up to 

the point at which die marginal cost of new informa-
tion just equaled the marginal benefits of reduced 

error. Participants in infrastructure development rare-
ly have such complete information about costs. We 

cannot assume that optimal investments are made. 

What we do assume is that the level and shape of the 
total cost of time and place information varies across 
physical domains and institutional arrangements. 

Figure6.1. Cormponents oflInformation Costs 

Total Cost of 
Information 

Costof 
Search 

$ ; 

Cost 

'ofResources InvestedinlnformationEAcquisitonError 

Thus, farmers with many years of experience in ir-
rigatinglands from ariveracquireintimateknowledge 
about the velocity of the river at different times of the 
year and about the soil types present in their fields, 
This time and place information is acquired as a 
by-product of other activities without much invest-
ment of resources in information search activities, 
When these farmers then eniage in design, construc-
fion, and maintenance activities, total costs of time and 
place information are low because both the costs of 
error due to lack of place-specific informaiion and the 
costs of information acquisition are relatively low. 

It is far more costly for employees of national 
ministries to acquire time and place information than 
it is for locally-elected officials. This is because this 
type of infomation cannot be obtained as a by

product of day-to-day activities unless these officials 

are assigned to a particular location for a long period 
of time (something that rarely happens) and are highly 
motivated to seek it out. Consequently, we can assume 
that the costs of error due to a lack of time and place 

information are higher. On the other hand, we would 
expect that t e costs of acquiring relevant scientific 
information would be lower in a national bureaucracy 

than in a farmer-managed irrigation system. 

Recognizing that there are tradeoffs between in
termediate costs is an essential component to com
parative institutional analysis. It is never possible to 

reduce all costs w zero. Thus, if one institutional 
arrangement has lower costs with r-.gard to one inter
mediate criteria, it is apt to have higher costs some

where else. The key question is whether the differen

ces simply offset one another or whether a net gain in 
efficiency is achieved. 

Analyzing Institutional Arrangements 

Although there is a rich array of institutional arrange
ments, an entremely sparse vocabulary is available in 
contemporary discourse to describe these arrange
ments. As soon as one departs from the usual market 
versus state or centralization versus decentralization 
dichotomies, on. finds few well-accepted terms to 
describe the variety of institutions that operate

sometimes quite successfully--to cope with sustain
ing rural infrastructure. Considering only these
dichotomies severely handicaps the analyses ofsocial 
problems as well as efforts to design and redesign 
institutions. 

We focus now on the diversity of institutional 
arrangements used in the contemporary developing 
world to provide and produce rural infrastructure 
facilities, and how these counteract or exacerbate the 
intermediate costs discussed above. In analyzing the 
structure of an institutional arrangement, the analyst 
investigates who is involved, what their stakes and 
resources me, and how they are linked to one another 
and to outcomes in the world. Specifically, the analyst 
identifies the types of actions that actors can take, the 
type of information available to them, how actions 
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lead to outcomes, and how rewards and punishments 
are allocated in light of the outcomes achieved and the 
actions taken. Then the analyst predicts the actions 
and aggregated outcomes that are most likely given 
the structure of the incentives. When the predicted 
actions and outcomes are verified in the empirical 
setting, the analyst has provided an initial explanation 
for what is being observed. The patterns of outcomes 
can then be evaluated using various intermediate and 
overall performance criteria. 4 

In the remainder of this chapter, we illustrate how 
five institutional arrangements-a simple market,fihe institutionald ertsha ellustret,hwa 

differentiated market, a user group, a centralized na-

tional government, and a decentralized national 

government-would be expected to perform in the 

provision and production of specific types of private 

and public infrastructure. 

A SImple Market 
for Infrastructure Development 

Let us consider a group of citizen-consumers who 
would benefit from the provision and maintenance of 

various types of infrastructure facilities and a group 
of potential designers, builders, and operators-main-
tainers5 of these facilities. (See Malone, 1987, for a 

discussion of the general modeling technique we use 
in this chapter.) If the only institutional arrangement 
available to these citizens for developing infrastruc
ture facilities is a simple market, we can envision the 
process of providing and producing as shown in Fig
ure 6.2. Each individual citizen-consumer is respon
sible for provision. Each must seek out the producers 
(designers, builders, and operators-maintainers) 
necessary for each and every infrastructure project he 
or she wants undertaken. Infrastructure financing is 

accomplished through a series of quid pro quo ex
changes between citizen-consumers and the variousgriasivle.Smlrltedmn o aiu 

artisans involved. Similarly, the demand for various 

types of infrastructure design, construction, and 

operation-maintenance activity is articulated directly 

by citizen-consurners to the producer invflved. 

Such a simple market could easily be used for 
organizing the provision and production of private 
capital investments used by a single household, such 
as housing. Each family unit is completely responsible 

for its own provision, deciding whether it wants to 
undertake a task itself or hire someone else to do it. 

Each family is free to negotiate with all designers, 
search for builders, and negotiate a contract with one 
particular builder. Finally, a family unit either selects 
the gardeners, plumbers, electricians, and house-

Figure6.2. A Simple Marketfor InfrastrnctureDevelopment 

C C C C C C 

KEY: c = citizenconsumers, d = designers, b = builders, o = operators-maintainers 

4 The method of institutional analysis that we oxe using is described in Kiser and E. Ostrom (1982) and E. Ostrom (1986); and applied 
in E.Ostrom (1990); Wynne (1989); Schaaf (1989); Yang (1987). 

5 Throughout this discussion we combine operation and maintenance to reduce c implexity. 
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cleaners who will be hired to maintain the house over ners and builders vary substantially in their skills,
the long term or decides to produce these activities knowledge, integrity, and capacity to bear risk. Estab
within the household. lishing firms to combine the skills of several differeit 

workers, monitor internal performance, share risk,The rules underlying such a market are relatively and establish a reputation is one type of institutionalsimple. All artisans and citizen-consumers are per- dif rn ato lkey o ocu rltd toh sng 

mitted to be buyers or sellers at their own initiative, differentiation likely to occur related to housing. 
and no one is allowed to take the property of others Financial institutions may " insist on certain 
withcut a mutual agreement on acceptable terms of monitoring activities during construction before theywill agree to credit arrangements. Thus, many of theexchange. The availability of monitors to enforce problems related to contractual uncertainty, risk, and 
property rights and arenas in which conflicts about information asymmetries discussed in Chapter 4 mayproperty rights can be resolved are essential to theoperation of a simple market and to holding the lead to the development of more complex institutionalopation ofpartimpe aket aarrangements, such as are illustrated in Figure 6.3,various parties accountable, when individuals attempt to provide and produce 

A Differentiated Market long-term, capital investments. 
for Infrastructure Development In a differentiated market, instead of each con-
If the only institutional arrangement available was that sumer negotiating personally with numerous artisans, 
of a simple market, information asymmetries would consumers may choose from a smaller number of 
reduce the number of beneficial trades actually trans- construction firms who employ artisans on longer
acted in the process of providing and producing even term contracts, monitor their performance, and aL
a private investment such as housing. Families vary tempt to build reputations for high performance. Some 
substantially in their earning capacity and their credit consumers may be able to choose from a full array of 
worthiness. Without financial institutions that can ag- potential producers and financial institutions; others 
gregmte funds, share risk, hold property under various may face a more limited set. (We assume sufficient 
types of mortgage arrangements, and screen out un- competition among producers and financial institu
reliable family units, many long-term transactions ions that no one has a monopoly position.) In addition 
related to housing would not occur. Similarly, desig- to firms, some independent artisans con?.inue to offer 

Figure6.3. A DifferentiatedMarketforInfrastructureDevelopment 

C 

, F co 

m 

d b o b 0 

KEY: c = citizen-consumers, $ =financial institutions (banks, credit rings, etc.), m= quality monitor, 
F = construction firms, d = designers, b = builders, o = operators-maintainers 
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services as well. Consumers who wish to make a large 
investmeat may also obtain loans from financial in-
stitutions after they have established credit worthiness 
and sufficient property to secure the loan. Financial 
institutions am likely to inspect the construction to 
ensure that quality standards are met. The underlying 
rules of a differentiated market enable individuals to 
"hostage" property in exchange for credit and to 
engage in long-term employment contracts involving 
mutual responsibilities and duties.6 

As we have argued above, the performance of 
institutional arrangements depends on the type of 

goods and services tiat individuals attempt to provide 
and produce. Fo" private capital investments such as 
housing, rough estimates can be made of the inter-
mediate costs of production and provision discussed 
on pages 83-84. On the production side, for example, 
transformation costs involved in a differentiated 
market are likely to be lower than those in a simple 
market because firms capture economies of scale un-
available to individual craftsmen. Coordination costs 
are likely to be lower in the differentiated market 
because the number of potential linkages involved in 
completing aproject is lower. Individuals involved in 
either a simple or a differentiated market would have 
access to accurate time and place information con-
veyed through the medium of prices. One could sur-
mise, however, that artisans operating in a simple 
market are less likely to have access to the latest 
scientific information than are firms operating in a 
differentiated market because firms can more easily 
afford to invest in the acquisition of technical infor-
mation. Adverse selection, moral hazard, and shirkingproblems are apt to be higher in the simple market than 
in the differentiated market where counteracting in-
stitutons have been devised specifically to cope with 
these problems. 

On the provision side, transformation costs are 
low for both simnle and differentiated markets be-

cause each family unit decides for itself how much 
and what type of housing is desired. Coordination 
costs will be lower in a differentiated market because 
the number of producers with whom one would need 
to communicate has been reduced. Obtaining infor
mation about specific preferences involves few costs 
in either case. Without intermediate organizations on 
the provision side (such a3 consumers' unions), in
dividuals may not have access to scientific informa
tion (for example, about the dangers to health of using 
some building materials) in eitner case. Free riding, 
rent seeking, and corruption are not problems in either 
a simple or a differentiated market. 

The total level of benefits achieved in the simple 
market is likely to be less than in the differentiated 
market because many potentially beneficial transac
tions would not be completed without the help of the 
counteracting institutions involved in the differen
tiated market. Thus, the diffcrentiated market is likely 
to be more efficient (providing greater benefits and 
lower costs). In both types of markets, those who pay 
the costs are the primary beneficiaries of the invest
ment and no redistribution is likely to occur. The 
addition of banks, firms, and monitors in a differen
tiated market is apt to increase the overall account
ability of all participants in provision and production 
transactions. 

In Table 6.1, we have arrayed intermediate costs 
InTallea6.1,ewe ave arrae iteriat Bsed 

arwe asote f oall perfor n ea. Bae 
on the above analysis, an L, M, or H in each row 
indicates whether the associated costs or performance 
levels would be "low," "medium," or"high." For thefirst 15 rows in the table, L should be interpreted as 
positive because it represents a judgment that an in
ermediate cost will be comparatively low. In the last 

four rows, however, an L should be interpreted as lessdesirable than an M or an H, for efficiency, fiscal 
equivalence, and acco.aitability; for redistribution,
the interpretation depends or. the reader's position 

6 In any particular setting, many specific rules about credit, mortgages, creation of firms, moaitoring, etc., may be present. In this 
section we present highly simplified situations and rule structures to ilustrate a mode of analysis rather than the more detailed 
analysis one would undertake in an in-depth study of aspecific problem. 
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regarding the desirability of fiscal equivalence and User Group Organization 
redistribution.7 for InfrastructureDevelopment 

Table 6.1. Now let us consider how these institutional arrange-
The Comparative Performance ofInstitutional ments would perform in the provision and production 

Arrangements Related to the Provision amd of a jointly consumed infrastructure, such as a small-
Production ofHousing 

Simple 

Market 


Intermediate Prodution Costs 
Transformation costs M 
Transaction costs 

Coordination costs H 
Information costs 

Time and place L 

Scientific H 

Strategic costs 
Shirking L 
Adverse Selection M 

M 
7 - A,'n L 

S", li2te Provision Costs 
T;:ir .iatlon costs L 

Transaction costs 

CoordInation costs H 
Information costs 

Time and place L 
Scientific H 

Strategic costs 

Free Riding L 

Rent Seeking L 
Corruption L 

Overall Performance Criteri& 
Eff iciency M 

Fiscal Equivalence H 
ReistrEutivne LRedistribution L 
Accountability M 
Key: L = low, M = medium, H = high 

scale irrigation system that benefits the small set of 
citizen-consumers included in the analysis. We will 

Differentiated contrast the simple market and the differentiated 
Market market with a third type of institutional arrangement 

found in some settings to cope with the provision and 
L production of small-scale irrigation systems. This 

typeof institutional arrangement involves the creation 
M of a user group to which all those using the irrigation 

system belong. A simplified representation of this 
L :ype of institutional arrangement is presented in Fig-
M ure 6.4. 

The production side of the differentiated market 
L structure remains the same. The major change be-
L tween Figures 6.3 and 6.4 is the orgnization of the 

citizen-consumers themselves (the provision side).
L The following type of rule structure underlies this 
L situation. A group of farmers (the citizen-consumers 

in this situation) decides to construct an irrigation 
L system that will serve only those citizen-consumers 

who initially buy shares in the enterprise (or those who 
M later purchase shares offered by the user group). 

Those who own shares are then assigned a weighted 
L vote equal to the amount of shares they own. The 
H officials of the user group are chosen from among the 

members of the user group using some form of a 
L g rule. 

L When water is obtained, it is distrituted according 
L to the amount of shares owned. Each shareholdermust 

contribute a proportionate share of resources to the 
H user group each year (in the form of commodities 

H and/or funds) that are used to pay persons to operate 
L the control works and to guard the canal so that water
L is distributed according to an agreed-upon formula. 
H Each shareholder is also responsible for contributing 

a defined share of the labor each year when the user 

7 The entries in the tables presented in this chapter are based primarily on informed conjectures rather than fight analytical 
conclusions. Analytical models such as those of Malone (1987) and Cohen et al. (1981) have informed our judgment. Models of this 
type could be used in developing the arguments more rigorously. 
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group collectively cleans out the canals and under-
takes any emergency or routine repair work on the 
canals. 8 

Assuming that the construction and operation of a 

small irrigation system are within the technical com-
of the local designers, uilders, and operators,

petence the sets odeinstituil and opets
any of the three sets of institutional arrangements

descibeculd aboe usd toproideotetialy bdescribed above could potentially be used to provide 

and produce such a system. In general, the differen-

tiated market performs better than the simple market, 

and the user group structur, built en top of the dif

ferenated market has the potential to perform better 

still. All of the intermediate costs on the production 

not.9 The incentive to free ride, particulaly in the 
provision of maintenance activities, does not appear 
when a user group is effectively organized; it is offset 

to a substantial degree by other incentives. The mem

bers of a user group are able to monitor eaLh other's 
activities closely as a by-product of other activities. 
The absence of a member who fails to join the others 
o h a e sd ocenottecanl sesl 
on the day set aside to clean cut the channels is easily
noticed. His reputation as a reliable member of the 

community, which is of considerable importance in 

is adversely affected. Althoughsuch communities, 

overt sanctions are used in user groups to reduce 
largely resultsfree-riding behavior, the reduction 

side remain the same for adifferentiated market andincreased information that all members have 
forizationbuilt a differensidermai thersap o maboutfora user group organization built on top ofadifferen-

tiated market as shown in Table 6.2. 

The major difference for a user group built upon 
a differentiated market relates toto the costs of freearke ostsof 

riding. So long as the user group is able to exclude 

from the enjoyment of irrigation 

a diferntiaedreate he ree 

noncontiibutor. 
water and is able to monitor and enforce the required 

contribution of moneary, commodity, and labor in-

puts so that conformance to the rules is rratively high, 
pt serthat onforraneet wrle slve h y righ,
the user group arrangement will solve the free-rider 

problem; the two types of market arrangements will 

each other's activities and the importance of agood personal reputation in such settings. 

T e provision side does not remain the same. 

Transformation costs on the provision side must incesalatoehtoasrruacnrse
 

crease atleastsomewhat forausergroup as contrasted 

to a simple or differential market. Farmers must now 
and come to a commondiscuss their preferences 

agreement about design and operating characteristics 

and maintenance strategies. If the farmers involved
have similar interests (e.g., they own roughly the same 

size farms, grow similar crops, share religious values, 

Figure 6.4. User Group Organization for InfrastructureDevelopment 

S I I I I I 
c c c c c c 

$ F F 

d b 0 
mm 

d b o d b o 
KEY: c = citiun-conwumers, UG = user group, $ = financial institutions (banks, credit rings, eic.), m quality monitor, 

F = constructionfirms, d = designers, b = builders, o = operators.maintainers 

8 This desz"ription of auser goup rule configuration is a simplified version of the rules used inmany such groups located in Nepal 

and the Philippines (see Martin and Yoder. 1983; Siy, 1982: Bagadion and Korten, 1985; Coward, 1985). 

9 The user group must, however, be able to sanction its own members by threatening to withhold water, charge fines, and/or impose 

social sanctions on non-conforming members. 
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and tail-enders are not strongly disadvantaged), coor-
dination costs will remain relatively low. Coordination 
costs will always be higher when consumers are or-
ganized than when they are not organize5,. but how 
much higher depends on the homogeneity of the in-
dividuals involved and the rules they use for aggre-
gating preferences. 

Table 6.2
The Comparative Performance of Three lnstitu- 

tionalArrangementsRelatedto the Provisionand 
ProductionofSmall-Scale IrrigationSystems 

Simple Differentiated User 
Market Market Group

Intermediate Production Costsq 

Transformation costs M L L 
Transaction costs 

Coordination costs H M M 
information costs 
Time and place L L L 
Scientific H M M 

Strategic costs 
Shirking L L L 
Adverse Selection M L L 
Moral Hazard M L L 
Corruption L L L 

Intermediate Provision Costs 
Transformation costs L L L+ 
Transaction costs 

Coordination costs L L L+or M 
Information costs 

Time and place M L L 
Scientific H H H 

Strategic costs 
Free Riding H H L 
Rent Seeking L L L 
Corruption L L L 

Overall Performance Criteria 
Efficiency L L Mor H 
Fiscal Equivalence H H H 
Redistribution L L L 
Accountability M H H 
Key: L - low, M - medium, H - high 

Both rent seeking and corruption should be low 
when a user group organizes provision. The resources 
used for providing the infrastructure come from the 
group that benefits rather than a public treasury to 
which others contribute. Thus, investment decisions 
are made with the knowledge that those making the 
investment will be able to use only theirown resources 
rather than those of others. Given this close associa
tion between the source of input resources and the 
benefits, it is unlikely that a group would overinvest 
in new facilities. In such settings, underinvestment 

due to uncertainty about benefits and costs is more 
likely than overinvestment. Underinvestment may 
also occur ifthe resources directly available to the user 
group are insufficient to undertake the investment and 
reasonable credit is not available. 

As soon as collective provision exists, there is 
always the possibility that some individuals will in
vest in activities to obtain adisproportionate share of 
benefits, thus spending resources in unproductive ac
tivities. This type of rent seeking, however, is mini
mized if the user group is relatively homogeneous in 
structure. If, on the other hand, leaders have a dis
proportionate say in how benefits are allocated, rent 
seeking can characterize even these close-to-home 
institutions.10 Corruption is also minimized because 
many user groups do not mobilize large amounts of 
cash, which is the easiest resource to exploit in corrupt 
transactions. A farmer has more control over how 
group resources are utilized if the farmer personally 
performs required maintenance labor rather than 
giving an official cash to hire laborers to perform the 
maintenance. While crops can be used to pay irriga
tion officials to deliver more than the authorized 
amount of water to a farmer's gate, such the delivery 
and the subsequent payoff in crops are far more likely 
to be observed when the farmers themselves are part 
of the operation and maintenance crews. 

In regard to the four overall perfon-nance criteria, 
the major difference between the user group arrange
ments on the one hand and either tytv- of market 
arrangement on the other relate to efficiency and 
accountability. Given the free-riding problems in

10 Traditional leaders who exert undue influence in village affairs in the rural areas of some developing countries are, thus, rent seekers. 
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volved in either of the market arrangements, many 
potential benefits cannot be achieved until some form 
of collective provision is established with effective 
sanctions against those who do not contribute. Dif
ferentiated market institutions increase accountability 
on the production side. Usergrnups that maintain open 
records concerning labor and other contributions by 
members and how monetary resources are distributed 
increase accountability on the provision side and rely 
on the more accountable production-side arrange
ments of the differentiated market.11  

The incapacity of individuals relying strictly on 
market institutions to overcome free-riding problems 
has led many analysts to call for the provision of 
infrastructure facilities by a central government. Such 
policy prescriptions are frequently made without dis
tinguishing among those facilities, such as small-scale 
irrigation systems, that serve a relatively small, well-
defined se of individuals, and those facilities, like 
large-scale irrigation systems or a highway netwol k, 
that serve a large and less well-defined set of in-
dividuals. As discussed in Chapter 2, many small- 
scale infrastructure projects am, designed, con
structed, operated, and maintained quite effectively by 
those most directly affected, relying on some form of 
user group organization similar to the simplified ver-
sion analyzed above. It is obvious, however, that this 
method of organizing provision is not sufficient when 
the type of infrastructure involved serves a large and 
difficult-to-define set of beneficiaries. 

Centralized National Government 
Hierarchy for Infrastructure Development 
Let us now consider the problem of designing, con
structing, operating, maintaining, and using large-
scale infrastructure facilities. To do so, we need to 
examine a fourth type of simplified institutional ar
rangement---that of a centralized, national govern

ment. A diagram of this type of institutional arrange
ment is shown in Figure 6.5. 

The organization of both sides of the provision

production nexus in this case is radically different 
from the organization of the three types of institutional 
arrangements we have considered so far. On the 
provision side, instead of a small set of citizen-con-

Figure6.5.
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KEY: C= citizen-consumers 
G = centralgovernment 
Si = sectoral ministry (e.g., irrigation,agriculture) 
DB, CB,OB = Design, Construction,and Operating 

Bureaus within each sector ministry 
d = designers 
b = builders 

o= operators-maintainers 

sumers who act independently (as in the two market 
situations) or collectively (as in the user group situa

11 Many indigenous institutions like the zanjerasdescribed in Chapter 2 have extensive internal mechanisms to assure accountability. 
When user groups are created by external authorities and rely prip arily on monetary resources rather than in-kind resources, 
accountability can be a problem. 
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throughout an entire nation faces a constrained set of 
choices. At periodic intervals, these citizen-con-
sumers select a set of full-time officials. Between 
elections, groups of citizen-consumers can try to in-
fluence those officials to use their authority to obtain 
desired benefits for their supporters.On the production 
side, another set of full-time officials is organized in 
specialized production bureaus within ministries that 
are organized along sectoral lines. 

Both sets of officials are employed full-time, and 
their future careers depend onpleasing those who help 
them retain and/or advance their positions. The incen-
tives facing both sets of officials in a centralized 
regime can lead to a compounding of perverse conse-
quences regarding decisions about the infrastructure 
facilities to be designed and constructed and the in-
vestments to be made in operation and maintenance 
activities. The actual costs of producing and providing 
rural infrastructure facilities by a large-scale central 
agency will vary substantially from one project to 
another. To focus our discussion, we will examine the 
incentives involved in the construction and the opera-
tion and maintenance (O&M) of a large-scale irriga-
tion system. 12 The anticipated performance results for 
both production and provision of construction and 
O&M are summarized in Table 6.3. Let us first ex-
amine the production side. 

Table 63 
The Performance ofa Central Government 

Bureau Related to the Construction and O&M of 
a Large-Scale IrrigationSystem 

Operation & 
Main-

Construction tenance 
ntermediate ProductionCosts 

Trasformiation costs L L 

Transaction costs 
Coordination costs M to H Mto H 
Information costs 

Time and place H H 
Scientific L L 

Strategic costs 
Shirking M H 
ShrsnL 
Moral Hazard L L 

or ruption H H 
Corruption H H 

Intermediate Provision Cost 
Transformation costs M M 
Transaction costs 

Coordination costs M M 
Information costs 

Time and place H H 
Scientific H H 

Strategic costs 
Free Riding L to M L to H 
Rent Seeking H L 
Corruption H L 

Overall Performance Criteria 
Efficiency L to H L to M 
Fiscal Equivalence L L 
Redistribution ? ? 
Accountability Lto M Lto M 

KEY: L = low, M = medium, H = high 

12 The discussion herein is consistent with many descriptions of the incentives and behavior of public officials in central agencies who 
are responsible for constructing and operating large-scale irrigation systems (see Ascher and Healy, forthcoming; Wade, 1984;
Chambers, 1980a; Coward, 1980; Harriss, 1984). 
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Anticipated Performance minor repair job may have become a major 

on the Production Side 

Whether a national bureau contracts with private 
enterprises to construct large-scale irrigation systems 
or constructs them with its own personnel, we assume 
that it is able to capture economics of scale. Thus, we 
presume low transformation costs related to construc-
tion. 13 Although an assumption of low transformation 
costs related to operation and maintenance is more 
difficult to justify, we will make this assumption in 
order to focus on coordination, information, and 
strategic costs (see Table 6.3). 

Let us now turn to the other intermediate costs. In 
regard to coordination costs on the production side, 
we expect them to be higher than our earlier examples 
because lower-level bureaucrats in a centralized agen-
cy must obtain permission from higher-level 
bureaucrats before proceeding with many tasks. Fur-
thermore, efforts to enhance the accountability of 
governmental agencies frequently increase coordina-
tion costs substantially. All stages of an infrastructure 
project will be reviewed by various officials, and 
establishing a proper paper trail requires that substan-
tialresourcesbedevotedtocoordinationefforts.Thus, 
coordination costs will vary from medium to high 
depending on the particular administrative procedures 
used. 

Information costs related to time and place would 

be high in most central bureaus with respect to both 
construction and maintenance. The problems that 
design engineers encounter in obtaining accurate in-
formation about stream flow from the maps and other 

data available to them have already been discussed. 
Obtaining appropriate information related to main-
tenance is even more difficult for a central bureau. 
Minor failures in an irrigation system can occur 
anywhere, at any time. A local flash flood can cause 
a small washout within an hour. Yet maintenance 
personnel located an hour or two from this site may 
not even know it rained. By the time the information 
about a small problem is obtained by repair crews, a 

reconstruction project. Information costs related to 

scientific information, on the other hand, should be 
relatively low in a national bureau. 

We expect the problem of shirking to be higher in 
a national bureau than in simple or differentiated 
markets or user group arrangements. When coordina
tion costs are high, individual incentives to keep their 
jobs as easy as possible lead, however, to increased 
overall costs. Frequently, civil servints with the best 
of intentions find themselves in situations where the 
demands on their time and energy require them to 

keep the effort they spend in supervising projects as 
low as possible. One way of reducing project monitol
ing time is to approve a smaller number of larger 
projects, thereby avoiding the need to supervise many 
smaller projects, whether or not this results in higher 
or lower costs of producing iifrastructure facilities. 

An example from the Philippines illustrates how 
high coordination costs and the incentive to reduce 
personal effort can work against selecting the lowest 
cost piojects. The governor of Laguna Province of
fered the National Irrigation Administration (NIA) 
50,000 pesos to be used for improving the operation 
of the region's irrigation systems. Funding was sub
ject to the approval of the plans by the College of 
Agriculture at the University of the Philippines. NIA 

engineers proposed spending all the funds on one 
project to line the main canal of one system with 

concrete. The project review revealed that the water 
leaking from this canal was used anyway by the 

farmers in the project area, and that, consequently, the 

proposed expenditure would not improve the opera
tion of the system. Instead, several other projects were 
proposed that would increase productivity, such as 
constructing small-scale drainage checks or addition
al farm ditches. Ultimately, the funds reverted unused 
to the Provincial treasury rather than being devoted to 
the suggested small-scale improvement. The in
capacity or unwillingness of agency officials to over
see a number of small projects led to the abandonment 
of the smaller scale projects. 

13 The recorded production costs of many large-scale irrigation projects are extremely high. Rather than challenge the well-accepted 
presumption that lpxge-scale agencies will capture economies of scale, we presume that these recorded costs are largely attributable 
to the higher coordination, information, and strategic costs associated with this arrangemenL 
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It was clear that the burden on the limited staff in 
planning and overseeing many small implementation 
activities, plus the intensive involvement vith in-
dividual landowners and tenants over rights-of-way, 
etc., were such that it was in the bureauracy's. if not 
the farmers' interest to refuse the money (Barker, et 
al., 1984: 46-47). 

Whether the bias toward supervising large 
projects is considered the result of shirking, high 
coordination costs, or a combination of both, overall 
efficiency is reduced when small and productive 
projects are rejected in favor of large projects, espe-
cially when the largerprojects produce no net benefits. 

We also expect shirking to b higher in Operations 
and Maintenance Divisions than in Design and Con-
struction Divisions. All employees are likely to find 
some tasks more fulfilling thanothers. Mostengineersgain greater satisfaction from their involvement in the 
gaiingratercostction foem th v om ie-
design and construction of a system than from over-
seeigthe maiencrancewfdcometed sytems u 
tegoe bireucrcsful resn ayd gonstoe 

lowest bidder will be perfectly in order. Infor
mal agreement (before or after the contract 
finalization) will, however, be reached by 
which the contractor is allowed to use substan
dard material and pad up labor costs so that his 
costs amount to only $750,000. The balance. of 
$250,000 is then shared between the concerned 
individuals. 

Opportunities for illegal side-payments are not 
limited to the letting of contracts. Positions as the 
operators and maintainers of large-scale irrigation 
projects, for example, provide many opportunities to 
receive regular payments. The difference in the quan
tity and quality of crops that can be grown with the aid 
of a regular supply of water versus those that can be 
grown with an irregular supply means that many 
farmers are perfectly willing to pay a regular fee to alower-level irrigation official to ensure the predictable 
delivery of water to their field gates. Robert Wade 
(1984, 1985) has documented the prices irrigation 
officials charge farmers for various types of public 
services as well as those that higher-level officials 

engaged in successful design and constructionlucrative postings.
projects, rather than to those involved in the harder
to-evaluate job of organizing effective maintenance 
regimes. Thus, internal and external incentives tend to 
counteract shirking to a somewhat greater extent in 
regard to construction. On the other hand, few internal 
or external incentives counteract shirking in O&M. It 
is almost impossible to monitor how a maintenance 
engineer or his staff spend their time, and few 
bureaucratic punishments can be administered to 
those who spend time on personal tasks rather than on 
maintenance. 

Opportunities for corruption exist in regard to both 
construction and O&M, but the amount of illegal 
side-payments can be much larger related to construc-
tion. Jagannathan (1987: 111 describes how the 
process works some places. 

For instance, suppose tenders are called for a 
highway construction project worth $1million, 
Tender papers and award of contract to the 

The incentives that public officials face must be 
understood in the context of the generally low salaries 
they receive, their limited career advancement oppor
tunities, their poor working conditions, and the oppor
tunities (both legal and illegal) available to them in 
different types of work assignments. Most central 
government employees prefer to live in the capital of 
theircountry, where they can obtain a bettereducation 
for their children and thus enhance their children's 
opportunity for a better future. Health services for 
themselves and their families are also better. Their 
own career opportunities can be enhanced by working 
where tliey can be observed by superiors rather than 
working out in tie countryside where their activities 
may not be noticed by the central bureau. With regardto infrastructure, this leads to a strong preference for 
work associated with the design and construction of 
large systems that generate many employment posi
tions in the central bureau. 

14 In some cases, the opportunities for illegal side payments are so substantial that individuals may cosider the purchase of official 
positions as an investment (see Wade, 1984. 1985; Jagannathan, 1987: Chapter 8). 
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Assignment to activities related to the operation 
and maintenance of infrastructure projects implies 
assignment to posts in the countryside. Many ad-
ministrative officials assigned to smaller jurisdictions 
attempt to maintain two households--one for their 
family living elsewhere and a minimal living arrange-
ment for themselves where they have been assigned. 
Once assigned to the countryside, many officials 
devote considerable energy to arranging ways of 

being reassigned to duties in the capital city. 

The working conditions ofofficials assigned to an 
O&M division in the countryside are also consider-
ably more difficult than those of officials working in 
the capital. The commitment of the governments of 
many developing countries to using the central 
treasury to ensure continued employment of a sub-
stantial proportion of the educated population, corn-
bined with the extreme budgetary constraints of these 
countries, has meant that the budgets of many ad-
ministrative bureaus are almost totally committed to 
salaries. Few funds are available to purchase the sup-
plies officials need to carry out their duties. Thus, 
O&M officials are frequently assigned to large dis-
tricts without a bicycle or a gasoline budget. It is 
hardly surprising that public officials responsible for 
infrastructure O&M are not able to properly supervise 
these processes when they lack the necessary funds to 
enable them simply to visit the roads, water supply 
systems, or irrigation systems within their jurisdic-
tion. 

Given the low salaries and the high costs of keep-

ing two households, the incentive to search out oppor

tunities to earn extra funds while in the countryside 
(while urgently trying to get reassigned) is under-
standable. Relatively few opportunities arise from 
investments of time and energy in the maintenance of 
an existing system. The opportunities for additional 
income arise when goods and services can be withheld 
from potential beneficiaries unless side-payments are 

made, and when side-payments are involved in the 
award and supervision of contracts for the construe
tion or maintenance of infrastructure. Thus, central 
government irrigation officials working in the O&M 
division of an irrigation project will tend to devote 
more energy to allocating water to individual farmers 
who are willing to contribute funds or commodities in 
return, than to maintaining structures that benefit 
many users in a diffused manner.15 

This is not to say that all administrative officials 

in centralized regimes are necessarily corrupt or 
shirkers. One finds many devoted public officials in 
all systems who resist the temptations afforded by the 
systems. What this analysis does suggest, however, is 
that centralized regimes produce incentives that en
hance the opportunities for corruption and shirking, 
yet generate few counteracting pressures for officials 
to refrain from these practices. Furthermore, once 
shirking and corruption practices are well established 
in large, centralized bureaucratic systems, those who 
attempt to fight the problem from within are vtil
nerable to ecriminatory actions by their peers and 
their superiors. Consequently, corrupt actions occur 
with considerable frequency in both constr~wtion and 
O&M. The size of the illegal side-payments received 
when supervising construction projects, however, can 
be considerably larger than the size of the payments 
given by farmers to O&M personnel for various ser
vices performed. 

Anticipated Performnance 

In the above discussion, we focused exclusively on 
the likely performance of central government agen
cies in regard to producing large-scale irrigation 
projects. Now, let us examine the provision side, 
including the transformation of preferences and will
ingness to pay into specific infrastructure develop
ment processes and the monitoring and enforcement 

15 Similarly, the opportunities for private return in regard to road maintenance are not associated with actually getting roads well 
maintained but in devising ways that contractors can reduce the quality of their maintenance activities in return for a side-payment 
from the savings created for the contractor. 
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of procedures related to operation and use. Assuming 
a competitive, democratic selection process, each 
citizen-consumer participates in general elections of 
national officials who run on platforms representing 
their promised positions regarding future investments 
of public funds. Many campaign promises involveanycampignproisesinvlve 
projects that are strongly preferred by some group of 
supporters, such as the members ofan electoral district 
or a relevant group (urban voters, ethnic groups, in-
dividuals sharing class interests, etc.). 16  

of pbli funs. 

One cannot presume, however, that the outcome 
of a national election is a clear articulation of majority 
preferences about the proposed investments and al
locations o be made from a central treasury. Morerealistically, the outcome is the selection of a set of 

reaistcaly,utcme shete slecionof se of 
actors who will each try to obtain as much as possible 
for the group he or she must please in order to stay in 
office. Even if this behavior were not endemic, theproblems of aggregating the preferences of 
hetroenes opulatin discuss incerheterogeneous populations discussed in Chapter of5 
lead to the conclusion that the outcome of a national 
election cannot be interpreted as a reliable indicationof the most preferred set of publiablcies to be 
pursued.17 

Costs for obtaining time and place and scientific 
information are high when provision is organized by 
one very large unit. Citizens located in one setting 
cannot know much about what is needed elsewhere,Likewise, officials know little about the preferences
of any citizens other than those who are highly
motivated and organized to obtain isproportionate

motiateoranizdant obaindispopotioate 
benefits. Even gaining reliable information about the 
effectiveness of various policies (scientifically 
grounded, policy knowledge) is extraordinarily costly 
when all policies have to be adopted for an entire 

country without experimentation undertaken by 
smaller units. 

As discussed in Chapter 7, many taxes levied in 
developing world countries are collected by the 
central government and placed in a general fund from 
which most expenditures are allocated. The general
whicmst expenditures a r allctT ger 

me s uemmopool" alforcoa e 
ment officials. Because the source of funds is not 
directly related to particular public sector activities, 
all elected officials are motivated to obtain as much 
of the general fund as possible for projects that benefit 
their constituents. 

echfic wegh the os Benefits ofspecific projects more than the costs. (Benefits are 
visible and can be directed toward specific sets of 
sibleran can be recte towar d c se 

supporters; costsare relatively hidden and can be 
spread across all taxpayers.) Some form of logrollngamong elected officials will occur-the particular 
form of logrolling depends on the spec-fic set of rules 
used to make central government decisions. If strong 
institutional constraints on logrolling processes do notexist, it is highly likely that such efforts will lead to 
substantial overinvestments in some types of public 
projects and major underinvestments in other types of 

projects. 18 

Let us now turn to the problem of free riding. A 
presumed advantage of governmental provision overprivate provision is a government's capacity to 
prevent free-riding behavior. Yet this is not always the 
case. For example, as reported in Chapter 1,the actual revenue collected from farmers in many developing
 

co leed fom farein m eveloin
 
ou doesnt-en bgin tmover th e cost
 
of government-mn irrigation systems, let alone con
tribute to capital costs. In Bangladesh, farmers con

16 Whether the promises are made primrrily to voters organized in specific territorial districts or to individuals dispersed throughout 
the country who share a class or ethnic interest depends on the particular voting rules in use. For this analysis, the point is that 
promises will be made to some groups to provide them with higher levels of benefits than others. 

17 In many developing countries, the central government is not chosen at a general election. Whether the central government is elected 
or not. however, is not central to the analysis and does not affect our conclusions. The officials within a military government, or any
other form of nonelected government, are still faced with the problem of allocating scarce resources to different districts and groups
in a society. Whether they stay in office and improve their position depends on satisfying these relevant groups. Whether officials 
are elected or not, direct links are absent in fully centralized regimes between the perception by public officials of the benefits from 
a particular project aad their perception of costs. 

18 See Weingast, Shepsle, and Johnson (1981) for an excellent analysis of logrolling mechanisms and Ferejohn (1974) and Mayhew 
(1974) for empirical tests of these models in the U.S. context. 
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tribute oply 13 percent of tl, costs of O&M; in 
Thailand, only 26 percent (Repetto, 1986:5). It is hard 
to precisely interpret the repeated findings that 
farmers do not actually contribute required fees. As 
we will discuss in Chapter 7, the likelihood that 
farmers will comply with government-imposed taxes 
or fees depends on many factors, including whether 
their perceived benefits are at least as great as the 
required assessment. What is obvious is that govern-
ments in many developing countries do not solve 
shirking problems on the production-side nor willing-
ness-to-pay problems on the provision side. 

AnticipatedOverallPerformance 
In regard to our overall performance criteria, efficien-
cy varies from low to high across projects, and fiscal 
equivalence is rarely achieved. Given the difficulties 
outlined above in regard to intermediate criteria, it is 
not surprising that central government agencies in 
most countries cannot be expected to perform at a high 
level with regard to any of the four overall perfor-
mance criteria arrayed on Table 6.3. The example of 
the Mahaweli pioject in Sri Lanka described in Chap-
ter 2 provides a realistic illustration of these problems 
confronted in regard to both construction and O&M. 
A system such as this would have to be rated as 
performing at a low level in regard to overall efficien-
cy, fiscal equivalence, redistribution, and account-
ability. Our discussions of the NIA in the Philippines 
illustrate that central agencies can perform far better 
when their design and construction activities are 
planned in conjunction with the beneficiaries and 
when O&M is also open to participation by 
beneficiaries.1 9 

Whether the poor are subsidized to some extent by 
theither ise aost imossiie koe wthot ythe wealthy is almost impossible toto know without 

detailed analysis. All too frequently, careful analyses 
have instead shown redistribution to be in the opposite 

direction. Whether redistribution actually occurs is 
difficult to establish theoretically, and should instead 
be determined empirically. 

The Problem of Truncated Analyses 
of Central Government Performance 
The above discussion has stressed some of the costs 
of reliance on a single, large-scale government to 
provide and produce the design, construction, opera
tion, and maintenance of rural infrastructure. The 
presumption that jointly consumed infrastructure 
goods must be provided and produced by centralized, 

national governments derives primarily from three 
concerns: free riding, economies of scale in produc
tion, and technical expertise. A national government 
is presumed to counteract the lack of provision of 
needed infrastructure facilities due to free riding, as 
well as reduce the costs of producing capital intensive 
goods due to economies of scale achieved by large 
production bureaus. The technical skills needed to 
design and construct (and, in some cases, to operate) 
capital-intensive facilities are presumably possessed 
by national government agencies and by no others. 

These presumptions have considerable surface 
validity. If the only institutional arrangements that 
could be used to provide large-scale infrastructure 
projects were a centralized governmental regime on 
the one hand and strictly private arrangements such as 
the user group (or the two types of market arrange
ments) on the other hand, the advantages of the central 
regime in counteracting free riding and lowering 
production costs could be impressive. 

These presumptions are, however, based on a trun

cated analysis. First, the set of intermediate perfor
mance criteria is limited primarily to only three of thefifteen we use in our analysis: production costs, free 
fi din we u s t ou secuis: s c tioi c onowle e 
riding, and costs of securing scientific knowledge. 

19The NIAs in Korea and Taiwan are also cowsidered to be among the be=e performing central agencies with regard to both 
construction and O&M. USAID investments in Korean irrigation projects have resulted in well-engineered projects, completed close 
to schedule, and resulting in predicted increases in crop yields. The investment in large-scale irrigation, as compared to other 
potential investments, is hard to evaluate as efficient given that the price paid to farmers for producing rice has been highly 
subsidized. Steinberg. et al. (1980b: 15) conclude that: "Korea could import at least 50 percent more rice than it could produce 
domestically with the same expenditure." In Taiwan, farmers are well organized at several levels and are much more involved as 
key participants in managing irrigation systems than they are in most countries where a national agency plays a major role (see 
Levine, 1980). 
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Second, the set of alternative institutions being con-
sidered is truncated. A wide variety of polycentric 
institutional arrangements is possible, including 
various public and private large-scale, medium-scale, 
and small-scale enterprises in complex networks of 
provision and production. Third, attention has focused 
on the design and construction of infrastructure, with 
little attention to operation and maintenance. Al-
though the production costs of design and construc-
tion activities may be lower for larger-scale agencies 
in major projects, the production costs of operating 
and maintaining these same projects may be higher 
when they are undertaken by a central agency than 
when they are carried out by smaller agencies or the 

The truncated analysis that is implicit in the 
presumption that centralized, governmental arrange-
ments are necessary for infrastructure provision and 
production is illustrated in Table 6.4. If this truncated 
analysis adequately represented the institutional op-
tions, the full array of activities associated with in-
frastructure, the full set of costs, and actual practice 
with regard to free riding, then the policy prescriptions 
of the past would be appropriate. However, their in-
adequacy has been repeatedly demonstrated in major 
reports that have stressed the unexpected costs of 
exclusive reliance on centralized governmental agen
cies (Uphoff, 1986; Chambers, 1988; Cemea, 1985; 
Esman and Uphoff, 1984). These unexpected costs 
include many of the other intermediate performance 
criteria identified in the prior sections of this chapter, 
including coordination costs, lack of time and place 
information, rent seeking, on-the-job shirking, and 
corruption. Furthermore, the presumption of 
economies of scale, which is frequently correct in 
regard to the design and construction of large-scale 
projects, is frequently incorrect in regard to the O&M 
of these same projects. And, most importantly, the 
assumption that central government provision and 
production is best implies that the options for institu-
tional arrangements are limited to a choice between 
"the market" and "the state." This is decidedly not the 
case; as we will discuss in Chapter 8, a wide variety 
of institutional options are available, 

Table 6.4.
 
A TruncatedAnalysis ofInstitutionalPerfor

mance Related to the Design and Construction of
 
Large-Scale Infrastructure
 

Central Private 
Government Arrangement 
Government Aa m 

Production Costs L H 
Scientific Knowledge L H 
Free Riding L H 
KEY: L = low, H = high 
For some rural infrastructure projects, a careful 

analysis of all performance criteria and a variety of 
possible institutional arrangements would generate 
the conclusion that both provision and production by 
large, centralized bureaucratic agencies is the most 
efficient and equitable institutional arrangement 
available. In other instances, a similar analysis would 
generate recommendations for central government 
provision, but production by private or other public 
agencies arranged for by the central government. In 
many other instances, however, complete analysis 
would indicate that a diversity of noncentralized 
government provision and production arrangements 
would result in lower intermediate costs and increased 
overall performance. 

Does Administrative 
Decentralization Improve the Performance 
of Centralized National Governments? 
Proposals for decentralization have been the most 
common policy response to the weaknesses as
sociated with highly centralized national govern
ments. These proposals argue that investments of 
huge sums in infrastructure facilities that are later 
determined to be poorly suited to the needs of a 
particular community and/or poorly maintained can 
occurbecause the officials in the best position to know 
about local circumstances have too little influence in 
decision-making processes within the ministries. In 
addition, decisions regarding any single infrastructure 
investment are too far removed from local political 
processes and therefore do not reflect community 
preferences. Residents of a community have no means 
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of directly shaping the nature of infrastructure 
development that takes place in their community, 

Thployes polms he ph l toroposasated a
employees should be physically relocated and 
decision-making aiiority within ministries be re-
arranged in order to give employees working in 
regional or subregional offices a larger role in decid-
ing the character of infrastructure development and 
maintenance in their jurisdictions. In some instances, 
local representative councils have also been created 
as advisory bodies for ministry employees. In those 
cases in which very limited law-making authority is 
exercised by councils, ministries of local government 
often have veto power over legislation. Because local 
councils are not intended to be independent govern-
ments with law-making or law-enforcing authority, 
structural changes associated with administrative 
decentralization are essentially changes in theproduc-
tion side of the original, centralized national govern-
ment. Employees are shifted from headquarter loca-
tions to field locations within production agencies.Figure 6.5 could be used to represent most decentral-
ie as5welld usedttmost aon dcentralze 

The creation of dispersed administrative offices 
inevitably places alarger number of officials in closer 
physical contact with the communities in which in-
frastructure development will be undertaken. The 
time and effort required of officials who wish to learn 
more about local circumstances is reduced. These 
officials are also necessarily brought intocloserphysi-
cal contact with residents of smaller jurisdictions and 
with members of local councils. Administrative reorganization could be expected to improve the perfor-
mance of an official wbo is assigned to the same area 
in which he was raised and in which the principal
economic interests of the official or his immediate 

econmicintrest is imedateoftheoffiialor 
family are located. It would, in this case, be in the 
interest of the official to provide infrastructure 
facilities appropriate for his own interests. Such 
facilities might ormight not be considered appropriate
by the membership of a local advisory council or by 
most residents of the jurisdiction. Some developing 
countries purposely post employees outside their 
home areas to prevent officials from using their posi-
tions to promote theirown economic interests orthose 
of autocratic, local, traditional leaders within their 
jurisdictions. 

100-

Administrative reorganization does not, however, 
substantially alter the nature of the career track within 
the ministries. Lower-level officials are still concemed about how senior officers assess their perfor

mance with respect to promotions or disciplinary ac
tion. Reorganization does not alter the fact that the 
best schools and hospitals are located in dhe capital 
city. It also may not substantially alter the information 
that officials bring to bear on their decision making. 

Although the village where a new road or irriga
tion system is to be built is located nearby, an official 
must still make some effort to learn something about 
the area. If the official is convinced that local people 
know nothing of consequence about economic 
development or knows what senior officials strongly 
prefer, the proximity of the village may still not en
courage effort to obtain information in the village. 

Because local advisory councils rarely have an 
c ause on astrcuncis aly offan 

effective veto on infrastructure decision making, offi
cials need not take their opinions too seriously.Farmers in the Philippines did have an effective veto 

the experimental participatory program describedin Chapter 3. They had to agree to accept respon
sibility for a rehabilitated system once constructed. 
Once engineers were rewarded for the rate of success
ful turnovers completed, farmers gained a much more 
effective voice. But as later evaluations illuminated, 
the tradition of sharing authority did not carry over to 
other Philippine projects. 

Members of a local council with connections to 
senior officials or political leaders are, however, in a 
position to make local-level public service employees 
take their views into account. They, in turn, are not 
likely to have the interests ofothers at heart when they 
exert their influence, but, rather, will act to advancetheir own interests. Thus, patron-client links between 
thei oniest Thsfrent l n between 
public officials at different levels and between local 
dtina e a nloca l onsensuscmay 

Although some experimental decentralization 
projects have involved temporary shifts of st'bstantial 
joint authority to local-level officials and to the 
citizens involved in a project, few of these shifts have 
been retained after the experimental projects have 
ended. Most decentralization efforts have involved 
little more than shifting personnel from headquarter 



offices to field locations. If information obtained in 
the field is not taken more seriously than it was pre-
viously, the shift is unlikely to affect substantially any 
of the intermediate costs involved in either construc-
tion or maintenance of alas ge-scale irrigation system.Thus, the performance of decentralized agencies is 
Thusy the esirfoha of centralized agencies,
likely to be similar to that of centralized agencies, 
unless major structural chan 1es assuring considerablejoint autonomy and responsibility for lower-level of-joinadauonoyrsposibiityforlowr-lvelof-
ficials and the citizens they are servicing are effected. 

The Role of Donor Agencies 

In the above discussion, we have not considered the 
role of bilateral or multilateral donor organizations in 
the different institutional arrangements we have 
analyzed. Any discussion of institutional arrange-
ments for infrastructure development in the develop-
ing world, however, would be inadequate without 
recognition of the importance of donor agencies in 
affecting the incentives of all participants in in-
frastructure development in ways that may exacerbate 
the problems of rent seeking, corruption, and account-
ability. Foreign aid programs have been severely 
criticized for overinvesting jr.large, capital-intensive 
projects, for the use of inappropriate technology, for 
their pursuit of donor government interests, and for 
the high levels of corruption that have frequently been 
associated with donor-financed projects (see, for ex-
ample, Wall, 1973; Rockefeller, 1969; Asher, 1970; 
Hayter, 1971; and Levinon and de Onis, 1970). At 
times, the criticism presumes conspiratorial motiva-
tion. Donor agencies are presented as fronts for a new 
form of conscious imperialism, 

Anyone who has observed infrastructure projects 
in operation, however, is struck by the number of 
extremely hard-working, highly motivated in
dividuals, employed in both the host governments and 
in the donor agencies, whose principal goal is clearly 
to improve the well-being of those living in countries 
receiving foreign aid. And, yet, realistic assessments 
of many projects designed by donor and host govern-
ment staff repeatedly show that they increased or 
reinforced the overcentralization of recipient 
countries' governments, were poorly designed given 
local circumstances, and generated inappropriately 
large debt burdens for the recipient countries. How is 
it possible forhighly motivated, hard-working people, 
who sincerely want to improve conditions in the 

recipient countries, to be repeatedly involved in the 
design and implementation of projects that do not 
accomplish these goals? 

This question has been the subject of several care
fl studies (see Nelson, 1968 and Tendler, 1975) andflsuis(e esn 98adTnlr 95rn 
we cannot fully address it within the confines of thisvlm.Btietfigteicnie aigatr 

in the donor agencies as they relate to public officialsand private enterprises in the host countries, however, 
an te nte inthes counes howeverebegin to indicate how these consequences could be 
generated. Some of these incentives are present in 
most large-scale bureaucratic agncies. Others are
unique to the foreign aid domain or even to particular 
agencies such as USAID. 

USAID continues to face the apparently con
tradictory problems of creating an end-iring con
stituency in support of foreign assistan.e, while seek
ing appropriate ways to spend the large amount of 
foreign aid money mandated by Congress. The legis
lative mandate to allocate a proportion of foreign 
assistance to the purchases of U.S.-made equipment 
was an important initial source of considerable bias in 
project designs toward very large and capital-inten
sive projects. The notorious need to "move mo-.-y" 
faced by all government agencies, in whichi next 
year's funding derends on the agency's efficiency in 
spending this year's budget, reinforced the likelihood 
that projects requiring large expenditures for major 
capital goods were more likely to be funded than 
labor-intensive projects and using small-scale and 
locally manufactured equipment. This pressure to 
cope with a gushing "pipeline" continues at the same 
time that economy measures have severely reduced
the numbers of agency personnel. Fewer people are 
now available to oversee the spending ofmore money. 

The design of a $31.5-million highway main
tenance equipment project in Brazii poignantly il
luttrates the potential incentives for donor agencies. 
The initial proposal included an equipment import list 
of $35.5 million that would produce an equipment
per-mile ratio that was higher than the average equip
ment-per-mile ratio in the U.S. at the time (Tendler, 
1975: 68). In early discussions of this project, several 
proposals were made by Brazilian firms to reduce by 
two-thirds the U.S.-made equipment that would be 
imported to undertake capital-intensive repair 
strategies and, instead, substitute equipment that 
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could be purchased locally. Because any shifting of 
equipment from the import list to the domestic list 
represented an equivalent drop in the amount of funds 
available through USAID, mission personnel realized 
that such a shift to local technology would place a 
large financial burden on the three southern states of 
Brazil where the project would be located (Tendler, 
1975: 69). Because such a shift represented a real 
threat to the likelihood of any project funding, major 
technical questions regarding the basic design of theproject were not raised. Tendler summarizes some of 
these missing questions: 

Needless to say, the technical logic of the solu-
tion excluded other important considerations. 
For example, was "optimum maintenance" a 
desirable goal in a country with much less capi-
tal than the United States, where this standard 
was formulated? Also, would faltering main-
tenance divisions in highway departments with 
a penchant for construction be able to absorb 
such a massive dose of new equipment and 
such a spurt in the intensity of their main-
tcnance? Or would some of the abundant equip-
ment be siphoned off into highway construc-
tion, as hal happened in other maintenance 
loans, thus reinforcing the vicious circle of con-
struction-without-maintenance? (Tendler, 1975: 
68-69). 

According to Tendler, these questions were large-
ly ignored not because of malicious intent to iesign 
a poor project, but because all of the inceruives facing 
the engineers in both "he USAID mission and in the 
relevant government offices focused the attention of 
the personnel involved on equipment. For everyone 
involved, "the more equipment, the better" (ibid.). For 
the engineers working in the recipient agency, "the 
larger the equipment list, the better the chances for 
getting financing" (ibid.). For USAID personnel, "thechanes or proucig'aoungivn ofcaptalThischances for 'producing' a given amount of capital 

transfer would be greater with Llarger equipment list"(ibid.). 

Fearof external criticism about lack ofcontrol and 
:orrupt practices also leads donor agencies to favor 
project funding that appears to give project monitors 
greater conzrol over what is happening. This usually 
means ftuding a few large projects rather than several 
small ones. 

t a concerfor monitoig of ora n, 
ticularly to overcome tepossibilities of cor aption, 
may requir projctpefonnance criteria that can easi ly be measured. Although it cannot be dismissed as 
baseless, this concern is likely to lead to a focus onproject inputs, rather than on outputs. 20 Ibis concern 
may even alter the nature of certain development 
activities solely in hopes of being able to measure 
project effort. For example, in Bangladesh nearly all 
observers recognize that successful rural road con
struction requires great attention to compaction of the 
embankment. Yet, donor-financed support of road 
building has focused almost exclusively on the move
mentof earth, because it is easy to measure the amount 
ofearth moved but very difficult to measure the extent 
to which thatsoil has been compacted. The unintended 
outcome has been that many, many miles of earthen 
embankments have been constructed over the past 
decade but, due to lack of concern forcompaction, few 
of these roads remain passable to vehicles after one 
year of monsoon floods. 

Similar concerns for easy monitoring and tenden

cies favoring equipment-intensive projects are present 
within large-scale bureaucratic agencies; hence, the 
incentives facing donor personnel and host govern
ment personnel are similar and tend to be reinforcing. 
As a result, the types of projects that receive the most 
funding by external donors can be explained by sets 
of ncentives facing individuals inside both the donor 
and host government agencies that are extremely dif
ficult to overcome, rather than by conspiracy t'heories. 

discussion has identified the continuing tension '-%at characterizes donor financing of projects in 
ciscnreinnitofprjetsii woldth.. aIveloping world. Fiscal responsibility will al

ways require that institutional arrangements provide 

20 The same is, of course, true in most evaluations of public sector undertakings in developed countries where, due to the vagueness of 
public sector outputs and difficulties of measurement, analysts commonly assess governmental activities by focusing on inputs or 
expenditik i. 
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adequate oversight to ensure that limited assistance 
resources are not misspent. To this end, it is unlikely 
that any one optimal arrangement can ever be crafted. 
Hence, there will always be tradeoffs between the 
most desirable project design from the standpoint of 
the recipient country and the need for financial over-
sight. 

Conclusion 

In the last three chapters, we have stressed that efforts 
to finance, design, construct, operate, maintain, and 
use rural infrastructure facilities confront costs as-
sociated with coordination, information, and strategic 
behavior beyond those associated with finding the 
most efficient production technologies. Some of the 
specific problems discussed in tiese chapters--the 
need for time and place information, shirking, rent 
seeking, and corruption, for example-do not receive 
much attention in reports that focus on the lack of 
infra-,tructure sustenance in developing countries.21  

So long as these problems are not incorporated in 
analyses and recommendations, projects will continue 
to be planned, financed, and constructed that generate 
such unintended consequences as high levels of cor-
ruption, overinvestment in large-scale projects, and 
underinvestment in smaller projects and in operations 
and maintenance. With a more complete set of inter-
mediate performance measures illustrated in this 
chapter, the unintnded consequences of past institu-
tional arrangements for infrastructure development 
can be seen as expected outcomes, given the incen-
tives of the various participants. 

Instead of ignoring the problem of corruption, 
analyses should point out that civil servants are going 
to be seriously tempted to accept illegal payments 
when: 

" official salaries are steadily eroded by infla-
tion; 

" educational facilities are limited to the capital 
city, so that officials assigned outside this city 

must keep two households in order for their 
children to get a good education; 

• promotion and/or transfer is only tangentially 
tied to on-the-job perfitance and strongly 
tied to connections with political figures; 

* no competitors exist to show that a particular 

activity could be undertaken more efficiently 
and without corruptions; 

itcis difficult for citizens or other public offi
cials to gain information about what is hap
pening; and 

* they control a service (or contract) that has im
mense marginal value to the wealthier individ
uals in their terriory. 

Similarly, rent-seeking behavior should be ex
pected when little connection is made between the 
collection of taxes and the distribution of benefits, 
such that the common treasury is perceived to be 
someone else's money (and, to a large extent actually 
is, as in those countries receiving large sums ofexter
nal funds). And, it should be expected that facilities 
that are not designed with substantial inputs by the 
eventual beneficiaries are less likely to be sustained 
than those that can draw on meaningful input. 

Recognition of these problems does not imply that 
there are cost-free ways of solving them. To reduce 
the errors associated with a lack of information, 
resources must be expended to obtain more informa
tion. Attempts to reduce the costs associated with one 

strategic problem-such as free riding--can establish 
institutional incentives that create opportunities for 
individuals to engage in other strategic behaviors, 
such as rent seeking and/or corruption. In other words, 
tradeoffs exist among the intermediate costs we have 
been discussing. The optimal solution attempts to 
guard against excessive costs of one type without 

expending more resources or opening the possibility 
for even worse problems of a different order. 

21 See General Accounting Office (1983) for example. Major exceptions are Ascher and Healy (forthcoming); Chambers (1988); and 
Repetto (1986). 

-103 

http:countries.21


Within the constrained set ofperformance criteria 
(production economies, need for technical know
ledge, and control of free riding) and of institutional 
arrangements (markets versus national government) 
that have been the focus of prior attention, the tenden
cy to presume that the need for "public sector invol
vement" translates into a need for reliance on acentral 
government is understandable. However, when the set 
of intermediate performance criteria to be examined 
is widened, some of the tradeoffs that exist among 
performance criteria become clear. No one institution
al arrangement will perform better than all other ar
rangements for all performance criteria. And, we have 
only begun to elucidate the array of institutional ar
rangements that can be used in relation to infrastruc
ture development. In Chapter 7, we will examine a 
broad array of financial instruments that need to be 
considered in regard to the financing of infrastructure 
development. In Chapter 8,we discuss the principles 
ofpolycentric organization that provide an alternative 
to sole reliance upon central provision and production 
of rural infrastructure. 
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THE PREVIOUS chapter focused on the costs of 
designing, constructing, operating, and maintain-

ing rural infrastructure, arguing that institutional ar-
rangements significantly affect the costs associated 
with errors resulting from a lack of appropriate infor-
mation and strategic behavior. Overcoming these in-
formation and strategic costs may be accomplished by 
a simple change in institutional relationships; how-
ever, it is also likely that additional direct costs of 
producing services or coordinating the actions of mul-
tiple actors would accompany such a change. For 
example, additional resources may have to be ex-
pended on efforts to collect adequate time and place 
information or additional resources may have to be 
allocated for auditing to discourage corruption. 

What must be addressed now is how these addi-
tional resources, along with those necessary for the 
construction, operation, and maintenance of in-
frastructure facilities, might be made available. Al-
though we strongly contend that the availability of 
resources alone is not a sufficient condition to ensure 
that facilities will be maintained, resources are ob-
viously a necessary condition. Resource mobilization 
issues must, therefore, be considered along with issues 
related to institutional arrangements. Throughout this 
chapter, mobilized resources include nonmonetary 
resources such as labor and materials as well as the 
more familiar monetary resources. 

Inthe simple and differentiated markets for hous-
ing infrastructure outlined in Chapter 6, resources 
must be made available in the form of materials and 

CHAPTER 7
 

Financing Infrastructure 

labor to design, construct, and maintain the house. 
Likewise, resources are required to support both the 
intermediary institutions (financial institutions and 
contractors) that help reduce the production and coor
dination costs noted in Table 6.1 and the monitors 
necessary to reduce strategic costs. Finally, while not 
noted explicitly in the figures of Chapter 6, resources 
are necessary to provide the rule of law required to 
ensure the enforcement of contractual arrangements 
among the various parties. Except for maintaining the 
rule of law, the bulk of the costs can be and are borne 
directly by the ultimate users of the houses. Thus, 
questions of finance in the case of privately provided 
and singly consumed goods such as housing are less 
problematic than for jointly consumed goods, par
ticularly those provided by the public sector. 

The issue offinance becomes more complex in the 
case of user groups. Mechanisms must be crafted to 
mobilize the resources necessary to design, construct, 
operate, and maintain the infrastructure facility. The 
task is complicated by the joint consumption of ser
vices provided by user groups, e.g., a small-scale 
irrigation system. Unless appropriate safeguards are 
instituted, members ofthe group may be able to derive 
irrigation benefits without contributing to the costs. 
Still, small groups have managed to establish the 
necessary arrangements, as was discussed in Chapter 
6. 

When authorities in highly centralized or ad
ministratively decentralized governmental institu
tions are responsible for infrastructure development, 
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they are likely to have to rely on the formal, statutory 
power oftaxation to mobilize the necessary resources. 
Likewise, as will be discussed in more detail in Chap-
ter 8,similar powers of taxation or other formal, legal 
means may be necessary to mobilize resources under 
noncentral regimes. This chapter will evaluate those 
fiscal instruments commonly available to accomplish 
this type of resource mobilization. 

The focus here is on the financing of infrastructure 
facilities that provide local beneflts. Because the 
benefits are localized, we concentrate on local 
mobilization of resources; however, we do not 
presume that the institutional arrangements are fully 
decentralized. The special issues associated with the 
financing of noncentralized decision making will be 
discussed in Chapter 8. 

As was discussed in Chapter 1,meeting recurrent 
csts is aaskey tadisyconern throghuter eeoingcosts concern throughout the developing 

world. Hence, even though infrastructure develop-
ment requires resources for the design and construc-

tion phases, the focus here is on mobilizing resources 
for meeting the recurrent cr-ts associated with opera-
tion and maintenance. 

We begin the evaluation of resource mobilization 
instruments by considering the objectives commonly 
sought for revenue devices by public finance 
economists and relating them to the evaluation c:iteria 
discussed in Chapter 1. We then present a set of 
alternative sources of revenue, concentrating on their 
theoretical applicability for financing different types 
of rural infrasiructure development activities and their 
practicability within a developing country environ-
ment. Because mobilization of resources is only a 
necessary condition for funds to be made available for 
operation and maintenance of a capital facility, the 
chapter closes by considering budgetary issues as
sociated with ensuring the flow of resources to main-
tenance. 


Evaluation of Fiscal Instruments 
The fiscal instruments available in developing 
countries to derive the resources necessary to fund 
infrastructure development, operation, and main-
tenance are diverse and numerous. The appropriate-
ness and applicability of each specific instrument 
depend greatly upon the attributes of the services 
provided and the institutional environment in which 
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they are used. For example, certain instruments are 
feasible only when the services being provided allow 
easy exclusion of nonpayers and the amount of the 
service is readily measured. Likewise, some instru
ments are more appropriate for national levels of 
government, while others are best suited to a 
polycentric institutional setting. 

An evaluation of the various types of resource 

mobilization instruments potentially available for 
financing rural infrastructure requires some set of 
evaluation criteria. The public finance literature corn
mooly includes the following, each of which is dis
cussed below: revenue adequacy and growth; 
economic efficiency; equitable treatment of payers; 
reasonable administrative and compliance costs; and, 
at least in the case of public-sector-supported in
frastructure, political acceptability (see Davey, 1983). 
Infact, other than the first and last of this list, each was implicitly or explicitly used in the preceding 
discussion of institutional arrangements. That is, we
have already noted the crucial role of economic ef
ficiency and equity in any evaluation of institutional 
desiens; and ecotsif ax ad iation ndcon
designs; and the costs of tax administration and com
pliance are components of the transaction costs as

sociated with mobilizing resources. The other two 
criteria, however, are also related to the previous 
discussion of institutional arrangements. Revenue 
adequacy must be evaluated in light of the transfor
mation and transaction costs necessary for the con
struction, operation, and maintenance of infrastruc
ture. Political acceptability is partially contingent on 
the costs of administering a revenue instrument; in the 
case of resource mobilization, political acceptability 
may be a function of the political costs incurred by 
leaders who attempt to impose particularly unpopular 
resource mobilization policies. 

Revenue Adequacy and Growth 
Because the ultimate objective is mobilization of 
resources to meet infrastructure maintenance needs 
and produce net benefits, revenue instruments must 
be capable of generating revenue yields that are suf
ficient to meet the direct transformation and transac
tioncostsatratesthatarenotexpropriative. Achieving 
this objective will depend on the breadth of the base 
of the revenue instrument and the limits, if any, to the 
rates that may be applied. Second, service demands 
are likely to increase over time as the population being 



served and its income increase. Maintenance costs are 
also likely to increase in the face of inflation and the 
aging of the facility. Hence, a related objective is that 
the revenue instrument must be able to produce addi-
tional financial revenue and/or other resources in 
response to increases in the demand for public ser-
vices. If revenues are to respond to changes in prices 
or to income- and population-induced changes in 
demand, it is generally desirable that they do so auto-
matically, rather than exclusively through discretion-
ary changes in rates and revenue bases. This avoids 
the need for explicit policy changes that can occur so 
slowly that resource mobilization lags behind chang-
ing expenditure needs. Revenue growth that is regular 
and not prone to random fluctuations from year to year 
is also preferable. Unfortunately, the public sector 
revenue structures in many developing countries suf-
fer from wide annual fluctuations that can greatly 
impede rational fiscal planning and effective spending 
(Schroeder and Duncombe, 1988). 

Two caveats are in order regarding the concern for 
revenue adequacy. First, at least theoretically, any 
economically efficient infrastructure will, by defini-
tion, generate a stream of benefits in excess of the 
costs (at least over the lifetime of the facility). If a 
facility is incapable of generating such net benefits, it 
should not be sustained. Thus, the real issue is a more 
practical one ofdesigning a set of instruments capable 
of transforming the stream of benefits into useable 
revenues. Second, because the term "adequate" is 
often nebulous, estimating what constitutes a suffi-
cient amount of revenue is fraught with difficulties, 
Whereas engineers can estimate the costs of maintain-
ing capital, optimal maintenance will depend upon the 
benefits it yields. Therefore, any estimate of the ade-
quacy of revenues for operating and maintaining 
facilities should be based on the benefits of such 
activities and the costs of achieving these levels of 
maintenance, 

Economic Efficiency 
The economic efficiency criterion, discussed briefly 
in Chapter 1,concerns the effect of a revenue instru
ment on the allocation of resources. Except for lump
sum levies that are not affected by specific actions, 
such as a head tax, all revenue instruments alter rela
tive prices and, therefore, are expected to affect in
dividual behavior. These induced changes in behavior 
are called nonneutralities. Forexample, a tax on labor 
income can discourage work effort; taxes on sales can 
discourage consumption of the taxed items; and 

courage new investments. 

Because such nonneutralities can affect the alloca
tion of resources, they may improve or worsen the 
general level of welfare in a society and, hence, affect 
economic efficiency. For example, greater economic 
efficiency can result where taxes are used to dis
courage activities that. produce undesirable exter
nalities or side effects, as might be deemed the case 
with taxes on the consumption of alcohol. On the other 
hand, if prices accurately reflect the costs to society 
of particular activities, tax-induced changes in these 
prices which in turn alter consumers' or producers' 
decisions can result in a net loss in social welfare.1 

Much of the attention concerning the efficiency ef
fects of revenue instruments focuses on alternative, 
equal-yield levies and the effects that different sources 
of revenue would have on behavior. For example, if 
equal revenues could be earned from either a tax on 
improvements to property or a tax on land, the tax on 
land is predicted to have a less adverse effect on 
resource allocation (because the supply of land is 
fixed) than the tax on improvements, which would 
discourage investment in such activities. 

The extent of the allocative effects of revenue 
instruments depends on the market conditions that 
hold and the rates that are imposed. Although market 

For further discussions of the welfare costs of taxation, see public finance textbooks such as Stiglitz (1986). 
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conditions in developing countries are seldom such redistributional effects in addition to the social or 
that prices reflect marginal costs, it is generally im-
portant to ascertain the degree to which different 
revenue instruments alter economic choices and the 
implications that these changes will have on the al-
location of resources in an economy. 

Equity 
The equity criterion concerns the "fairness" of the 
resource mobilization system. The equity concept that 
underlies an exchange economy holds that those who 
benefit from the service should bear the burden of 
financing that service, with those who derive greater 
benefits expected to pay more. This essentially ex-
presses a concern for a "fiscal equivalence" between 
the benefits derived from a service and the costs of 
providing that service-those who benefit should pay; 
those who do not benefit should not pay. 2 An alterna-
tive concept of equity bases fairness on ability to 
pay-persons having greater abilities to pay are ex-
pected to pay more than those with lesser abilities, 

These two views can lead to different conclusions 
regarding the equity of a financing mechanism. For 
example, if a water pump provides benefits to all 
users, the benefit principle would hold that everyone 
using the pump should be required to pay the marginal 
costs associated with their use of the facility. Under 
the ability-to-pay principle, such fees may be deemed 
inappropriate because they would reduce the acces-
sibility of the pump for low-income persons. This 
view would suggest that the service be subsidized 
through other means (which would have equity im
plications of their own). 

Because it is a value-based judgment, there is, 
unfortunately, no simple solution to the dilemma of 
choosinatan aproriae euty crterin. Sil l 
choosing appropriate equity cteron. Still,
analysis of who actually uses the service should be 
undertaken priorto choosing appropriate policies. For 
example, health services may be highly subsidized 
under the presumption that they yield substantial 

external benefits that such services provide. One must 
exercise caution, however, in presuming that it is 
primarilythepoorwhobenefit from highly subsidized 
services. In fact, it has been asserted that "...it is often 
the middle class and the rich, not the poor, who benefit 
most from free services" (Akin, Birdsall, and de Fer
ranti, 1987: 27). The objective of income redistribu
tion is often used by those engaging in rent-seeking 
behavior to legitimize public sector activities that, in 
reality, disproportionately benefit those with lesser 
needs. 

The actual distributional effects of financing in
struments also may be quite different from the dis
tribution of remittances of funds to the public purse. 
Taxes and charges may be shifted forward onto con
sumers of goods and services through higher prices or 
may be shifted backward onto suppliers of factors of 
production-land, labor, or capital. For example, it is 
generally felt that sales-based taxes are ultimately 
borne by purchasers of the goods or services and that 

taxes on land are borne by the owners of that land. 
Analyses of the market supply and demand and of the 
income distributional characteristics of consumers 
and factory owners are needed to address this issue 
adequately. There are, unfortunately, relatively few 
studies of the income distributional implications of 
taxes or other forms of resource mobilization for 
public purposes in developing countries, particularly 
regarding local taxes in rural areas. There is a great 

3need for future research in this area.

Administration 

Perhaps the most difficult practical problem as
sociated with resource mobilization in developing 
countries involves administration. A revenue 
mechanism is of little relevance if it cannot be ad
ministered fairly and efficiently. Administration re
quires the determination of the amounts that must be 
quid, the eter to o the amounts a s 
paid, the effort necessary to colect these amounts, and 

2 The fiscal equivalence principal, per se, has most commonly been applied to the question of assigning public service responsibilities 
to different governments, especially within a federal governmental framework. See, for example, Olson (1969), where the term 
appears to have first been used. A similar concept of fiscal correspondence was used by V. Ostrom, Tiebout, and Warren (1961) and 
by Oates (1972). 

3 For discussions of the incidence ofproperty taxes in developing world cities, see McLure (1979) and Linn (1979b). 
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the recording of who has and has not complied. Be-
cause these activities require the expenditure of 
resources, Ley constitute aportion of the coordination 
costs outlined in Chapter 6. In addition, these ad-
ministrative activities may largely determine the ex
tent to which individuals can shirk or free ride by not 
contributing resources. If assessments of amounts due 
are improperly made, if efforts are not made to collect 
those amounts, or if accurate records are not main-
tamined, some individuals may be able to avoid con-
tributing to infrastructure maintenance. But improv-
ing the effectiveness of each of these activities will 
likely require additional resources, thereby adding to 
administrative costs. 

The full cost of administering aresourcemobiliza-
tion instrument also includes the costs of complying 
with that instrument. Although public policymakers 
may be primarily concerned with the costs that the 
public sector must bear in collecting a revenue, dif-
ferent administrative arrangements can also impose 
considerably different costs on payers of the tax or fee. 
For example, if taxes must be paid at a district office, 
the costs of transportation can add enough to the total 
burden of the tax that they discourage compliance 
with the levy. 

The costs of administering aresource mobilization 
instrument are closely linked to the nature of the 
infrastructure being financed. As such, administrative 
costs are a primary determinant of the feasibility of 
using different instruments. For example, when non-
payers cannot be excluded without considerable ef-
fort, user charges will be infeasible because the costs 
of administering the fee exceed the revenue yield, 

The economic and physical environment in which 
the instrument is being administered also affects the 
feasibility of different revenue instruments. For ex-
ample, the costs of administering taxes such as a retail 
sales tax or an income tax in an environment where 
there are many small retailers who keep few formal 
records or where it is difficult to trace transactions can 
preclude efficient, wide-scale use of these instru-
ments. 

Administrative costs, including compliance costs,
also greatly influence whether aresource mobilization 
instrument can feasibly be imposed at the local level, 
For example, while localities might impose taxes on 

the sale of gasoline within the jurisdiction, it will 
likely be much cheaper to administer such a levy at 
the wholesale level or, if the country imports all of its 
petroleum, at the point of entry. 

Political Acceptability 
No one likes to pay taxes, and, as was emphasized in 
Chapters 4 and 5,it should be anticipated that persons 
will attempt to avoid paying such levies, either legally 
or illegally. Different revenue instruments as well as 
the environment in which such payments are made 

an, however, affect the willingness of individuals to 
comply with a levy and, in turn, influence its political 
acceptability. A portion of this willingness is 

motivated by the degree of coercion that is used to 
ensure payment. If a potential taxpayer knows with 
certainty that he or she wili be penalized if taxes are 
not paid, compliance is much more likely than where 
such penalties may or may not be imposed. The im
position of penalties, however, increases the costs of 
administering the tax. As Levi (1988: 52) notes, these 
costs can be reduced through "quasi-voluntary" com
pliance. "It is voluntary because taxpayers choose to 
pay. It isquasi-volunta;ybecause the noncompliants 
are subject to coercion-if they are caught." 

Revenue instruments can differ greatly in the de
gree to which they encourage quasi-voluntary com
pliance. User fees paid in return for services rendered 
are muchmore likely tobeacceptable to the payerthan 
are general taxes where there is no clear relationship 
between payments and benefits. In the same manner, 
taxes spent on facilities that the taxpayer recognizes 
will yield direct benefits ar likely to be more accept
able than taxes that are paid into a general fund con
trolled by distant bureaucracies, the benefits of which 
are not clear to the payer. For this reason, locally 
imposed and used taxes may, ceteris paribus, be 
preferred to centrally imposed levies. 

The visibility of taxes ca. also influence their 
acceptability and compliance. Taxes imposed as apart 
of another transaction, such as sales taxes or income 
taxes withheld at the time income is earned, are likely 
to be more acceptable than are levies imposed in 
lump-sums, such as property taxes. Furthermore, ac
ceptzbility is strengthened when changes (particularly 
increases) in the taxes paid are automatic, as is the case 
for taxes levied on rising incomes oradvalorem retail 
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sales taxes, than when the increase in tax burden is 
based on discretionary actions by tax administrators 
or political leaders. 

The political and administrative environment in 
hh pblitca aends adminsat ei

which public revenues are imposed and their proceeds 

used can also significantly affect voluntary corn-
pliance and political acceptability of a resource instru-

ment. Levi (1988: 53) argues that this depends on the 
confidence payers have that "(!) rulers will keep their
conince ays()he othatco(1)irules will keep 
bargains and (2) the other constituents will keep 
theirs." She emphasizes that taxpayers do not want to 
be "suckers" as would occur if they made tax pay-

ments and received no services in return or if they 

made payments with which others did not comply. In 
essence, the revenue system must be considered fair 
if quasi-voluntary compliance with revenues is to 
result. 

The fairness aspect of revenue administration in 
developing countries cannot be overemphasized. Fordeveopig cunties ovrempasied.Forannt b 
example, in situations where elected and administra-
tive officials are considered corrupt, taxpayers may 
rightly view the revenue system as an unfair transfer 

of resources from themselves to such officials and 
refuse to comply. Because corrupt practices may be 
much more difficult to carry out when the resources 
mobilized are in the form of real commodities or 
servicesratherthanmoney, the use ofin-kind resource 
mobilization techniques may be more acceptable to 
participants than monetary instruments, despite the 
diminished efficienc.y with which nonmonetary 
resources can be used. Efforts to assure payers that 
corrupt practices are not occurring can also improve 
compliance, 

The effect of distrust of officials on resource 
mobilization is dramatically revealed in a case study 

of the Magat River Irrigation System (MRMP) in the 

Philippines (Bautista, 1987). Because a previous 

farmers' cooperative association had gone anrus 
due to fund mismanagement, the farmers oebankrupt 

the MRMP strongly distrusted the new irrigation sys-
tem mMPsnagen. dte prewsirtiontemn management. When thethe president of one 
irrigators' association was observed to have pur-
chased a residential lot after a considerable sum ofcoyhad reenalcmlotafter ayconsieassuof 
money had been accumulated by the association, par-
ticipation in the association began to decline. It was 

only after a meeting was held in which the 
association's bankbook was passed around to all 
members that participation increased again. As 
Bautista (1987: 27) notes, members interviewed by 
the Association Manager after the meeting "thoughtthat their maney had already gone with the wind 
thauei neoy em ydg te windgoe th 
because nobody told them where their money was." 

Once they had been assured that the money was still 
there and that the lot had been personally purchased
by the president to provide an area that the members 
could use to dry their grain, they were quite willing to 
participate in the association and to assist in maintain
inthsyem 
ing the system. 

Quasi-voluntary compliance and political accep
tance are also strengthened when taxpayers are con
vinced that a levy is being administered equitably. If 
one payer feels he or she is significantly overtaxed 
relative to others ir similar circumstances, there is lesswillingness to comply. But, when taxpayers observe 
wligest opy uwe apyr bev
that some of their neighbors are not complying with a 

th e ay not comply, thbo t neide 
levy, they too may decide not to comply, thereby 
resulting in lower and lower tax compliance. 

Again, making information about the taxing 
process public, forexample, by publicizing tax assess
ments and tax compliance, can diminish the tenden
cies to free ide, particularly in smaller taxing juris
dictions. This is also why in-kind contributions of 
labor, which can be easily observed by all potential 
contributors, can be more successful in overcoming 
tendencies to free ride than monetary instruments. Tax 
administrators who are responsible to persons other 
than local political leaders also help to assure tax
payers that political influence does not have an impact 

on tax assessments and compliance. One example of 

such an arrangement that has become increasingly 

popular at the local level in many developing 

countries is some form of tax sharing or "piggyback

ing" of local taxes onto taxes administered by other, 

broader-based jurisdictions, such as the central 

government. Such arrangements take advantage of 
administration whilesimultanously local 

One practical constraint of piggybacking taxes is the 
economies of scalelesseningin revenue political intluence. 

Onprciacosantfpgybkngaxssth
broader-based jurisdiction's potential perception that 
such an arrangement erodes its revenue base. That is, 
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if a four-percent central tax and a one-percent local 
tax can be collected, a fiscally pressed central govern-
ment may argue that because there is obviously the 
ability to pay a five-percent tax, it should have access 
to all of these funds, 

Performance Criteria and Tradeoffs 
The five revenue mobilization performance criteria 
relate closely to the listof criteria discussed in Chapter 
6.The list of criteria already includes the concerns for 
economic efficiency, equity (either based on fiscal 
equivalence or ability to pay), coordination costs, and 
strategic costs. Since the previously discussed 
criterion ofpolitical acceptability relates closely to the 
costs of overcoming certain strategic costs, the one 
item missing from our list isan explicit recognition of 
the need to have revenue sources that mobilize ade-
quate revenues to meet transformation and coordina-
tion costs. 

As is the case for alterr.ative institutional arrange-
ments, no single resource mobilization instrumentcan 
simultaneously fulfill all of the multiple performance 
objectives. Tradeoffs are always necessary. For ex-
ample, atax on the increased value ofland attributable 
to a new capital facility is economically efficient and 
equitable on grounds of fiscal equivalence because 
the tax revenues reflect the capitalized value of 
benefits associated with the facility. However, such a 
tax may be very costly to administer. Furthermore, if 

the capital facility is located adjacent to land owned 
by politically more powerful persons, it may be dif-
ficult to convince local leaders to impose such a levy. 

The subsequent discussion of specific resource 
mobilization instruments will address several more of 
these tradeoffs. Given the importance of conflicting 
objectives that relate explicitly to maintenance fin-
ance, however, it is useful to discuss one issue more 
fully here. This issue concerns the objective of econ-
omic efficiency as it relates to the funding of infra-
structure maintenance within a developing economy. 

Economically efficient pricing of the use of an 
existing facility, such as a road, should reflect only the 
incremental maintenance costs associated with use of 
the road and any congestion costs that an additional 
user may impose on others. Since the latter cost is 
likely to be zero in the case of rural roads, economi
cally efficient user charges should equal only the 
marginal maintenance costs associated with each ad
ditional user (assuming that it is feasible to administer 
such charges). Imposition of charges in excess of the 
marginal cost of maintenance restricts use of the road 
below that which would be economically efficient, to 
a point at which benefits would be suboptimal. 4 

Total maintenance costs, however, may be consid
erably greaterthan the costs ofmaintenance due solely 
to traffic, since some maintenance is required to slow 
road deterioration caused by the natural forces of 
aging and weather. Rural roads in developing 
countries are especially vulnerable to weathering be

cause the road surfaces are seldom paved. This means 
that charging efficient prices (prices equal to the mar
ginal use-related maintenance costs) will yield 
revenues that fall short of the total amount needed to 
maintain the road. Hence, efficient prices result in 
inadequate revenues; adequate use-based prices result 
in inefficiently low road utilization. If efficient prices 
are imposed, some alternative incremental revenue 
source must be found to generate the additional 
resource needs.5 

In spite of the potential for efficiency losses to the 
economy, we would argue that there are good reasons 
for user prices sometimes to be set at levels greater 

than use-related marginal maintenance costs. First, 
from a practical standpoint, user fees do have the 
potential of linking payments to benefit; this is ex
tremely important to improve compliance with the 
revenue instrument, and when charges approximate 
benefits, they are likely to be deemed fair and equi
table. Second, from a purely theoretical perspective, 
one must recognize that insisting on marginal cost 

4 	Walters (1968: 18) provides a simple numerical example that illustrates the losses involved if prices greater than the marginal costs 
of use-related maintenance are imposed. 

5 	A recent paper by Newberry (1989) illustrates how, by imposing road-use charges that reflect the external social costs of congestion 
(primarily in urban areas) in England, sufficient resources could be mobilized to yield revenues adequate to maintain the entire 
system while using economically efficient prices. 
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pricing in one portion of an economy does not neces-
sarily mean that the overall allocative efficiency of the 
economy will be improved. This concept, known as 
the "theory of the second best" (Lipsey and Lancaster, 
1956), limits the generality of theoretical conclusions 
concerning economic efficiency in an economy char-
acterized by numerous market failures, such as many 
administered prices, extensive sectoral subsidies, and 
substantial noncompetitive factors. The theory sug-
gests that "piecemeal (single-sector) analytic work 
cannot confidently rely upon the first-best allocative 
rules or the observed prices in the rest ofthe economy 
to evaluate efficiency consequences in the sector or 
area understudy" (Friedman, 1984: 415). 

Given these important tradeoffs, we would sug-
gest the following pragmatic counsel. If the benefits 
of maintaining an infrastructure facility exceed the 
costs, one should first determine whether a resource 
mobilization instrument or combination of instru-
ments is capable of generating resources adequate to 
meet the costs after accounting for administrative 
costs. If that criterion is satisfied by several instru-
ments, those instruments that most closely link the 
resources generated with benefits received should be 
considered most appropriate because they are equi-
table on benefits-received grounds. This standard of 
fairness isalso likely to make them politically accept-
able. Concern for economic efficiency should not be 
ignored, but can often be of secondary importance, 
particularly for local govearnents in developing 
countries wheme generally low rates are used for most 
revenue instruments (see Davey, 1983). Evaluation of 
a revenue instrument should nevertheless consider 
what incentives it might create for individual behavior 
and then consider whether alternative instruments 
might create more desirable incentives. For example, 
property taxes on improvements, such as buildings 
and machinery, are likely to discourage investment in 
these pursuits and therefore diminish their supply. 
Property Faxes ,.n land, which is in fixed supply, do 
not have such supply effects. Hence, if a choice must 
be made between taxing land or improvements more 
heavily, taxes on land would be more consistent with 
economic efficiency objectives. Ultimately, however, 
it is the policymaker who must cheese from the 
various instruments available to mob;'lize the resour-
ces necessary to support the develorment, operation, 
and maintenance of rural infrastructure, 

112-

Fiscal Instruments 
Mobilizing resources to develop and maintain in
frastructure can be accomplished in a variety of ways. 
A service may be most appropriately organized, 
managed, and financed as a purely private enterprise. 
In such cases, private financing, such as through direct 
user charges in the form of prices paid for services 
and, perhaps, private capital financing, is appropriate, 
particularly to achieve economic efficiency. Such 
cases are relatively rare within the set of rural in
frastructure activities of interest here; hence, in what 
follows we focus on facilities that yield services 
provided within the public orquasi-public sectors. We 
emphasize again that this does not necessarily mean 

that production of these services must be undertaken 
by the public sector. Indeed, private contractors may 
very well "produce" the services in the sense that the 
process of combining inputs to produce outputs is 
under ti., control of private entrepreneurs, even 
though financing such services involves the public 
sector. 

One convenient and important distinction con
ceming revenue instruments is whether the source of 
the funds is external or internal to the organization that 
controls the infrastructure facility. In the former case, 
the amount of local control of the use of the resources 
is, obviously, much less than when thc organization 
itself mobilizes and administers the resources. Public 
sector resources can be mobilized internally through 
some combination of(1) charges imposed on users of 
the service; (2) more general taxes; and (3)contribu
tions or in-kind payments. Externally mobilized 
resources are deived either from grants from other 
authorities or in the form of loans. 

User Charges 

Fees imposed on users of services provide the most 
direct link between benefits received from and pay
ment for the service. This has several advantages. 
When individual users are willing to pay for a service, 
it reveals that the value they place on it meets or 
exceeds the price they pay, i.e., that the perceived 
benefits exceed their costs. If the price imposed 
reflects the additional costs of operation and main
tenance of the facility, the resulting level of use will 
be economically efficient. Such an allocation can be 
viewed as equitable on the basis of the benefit prin



ciple of equity, and noncompliance problems are les-
sened because the payer derives benefits from the 
service only if the fee is paid. 

The assumption that prices are feasible is, of 
a strong one for many of the services under 

consideration here. For the price mechanism to work, 

nonpayers must be excluded from enjoying the 
benefits of the service. Although exclusion may be 
possible in some cases, it may be very costly to 
accomplish. For example, tolls can be imposed on 
users of rural roads; however, the costs of collecting 
the toll and restricting access to the road throughout 
its length would probably exceed the revenues derived 
by such a measure. On the other hand, where access 
is limited due to the physical characteristics of the 
road, tolls are administratively feasible. For example, 
tolls have been imposed on some roads in rural 
Bangladesh where the road embankments were raised 
considerably above the surrounding land. In this case, 
expensive fencing was not required to limit access by 
vehicles (see Schroeder, 1983). Similarly, tolls have 
been imposed in hill areas of rural Nepal where the
mountainous trerain limits access (see Schroeder andWozny, 1987). 

Strictly speaking, subtractability is also necessary 
for economically efficient usercharges; but as argued 
in the previous section, we hesitate pushing this 
criteria too far. Subtractability means that an addition-
al user cannot use the service without diminishing the 
amounts available to others. If there is no subtrac
tability, the marginal cost of additional services is 
zero; economic efficiency is therefore obtained if 
prices, and hence, revenues, are zero. Aproblem with 
this argument is that it can be pressed to extremes with 
rather absurd results whenever the type of infrastruc-
ture under consideration already exists and is in use. 
For example, once a plane is known to be flying frompoint A to B, the marginal costs of an additional 
passenger are close to zero (the cost of a cupofcoflee 
or soda and perhaps a stale sandwich together with a 
minuscule amount of fuel expended constitute the 
minusculeadton expendedw a thxtra puseof costsasomain additional costs associated with an extra pas-
senger). The economic efficiency argument suggests 
that in such instances, an extra passenger on an un-
filled plane should be charged only these small mar-
ginal costs for a socially efficient allocation of resour-
ces to result. Although profit-maximizing airlines 
recognize this principal and consequently provide for 

such arrangements as flying"standby" atconsiderable 
cost savings to passengers, the strict logical implica
tion of this result is that nearly zero prices should also 

be charged to every passenger once it is known that 
the plane will be flying from Ato B and will not haveall seats filled. 

As suggested in the previous section, we would 
argue that, because of the general paucity of good 
resource mobilization instruments particularly at the 
local level in developing countries, if user charges are 
feasible, they should be used even if there is little 
subtractability. Thus, although user fees on uncon
gested highways that are not prone to damage by 
additional vehicles may be economically inefficient, 
they can provide the means to improve the transport 
system. Such fees should be totally rejected only if 
they lower the use of a facility so significantly that it 
has an adverse effect on overall economic activity. 

diem.Oonhnifoalratvsoueres 

ser fe es areoftenrejeced by p y aso 
teros ta tsuch c harg esneqa it , lt 
iems o abili o atrates t difcl 

are available to generate revenues, a project yieldingbenefits in excess of its costs may have to be foregone 
due to lack of funds, thereby creating efficiency los
ses. On the other hand, a user-fee-financed project 
may exclude those unable to pay for the services. 

Considerable effort has been made to develop 
mechanisms that can overcome the undesired equity 

implications of user charges while charging fees that 
rfet in u e cnacst 1983). Parial 

portant in this regard is the use of full marginal cost 
pricing for the higherincome portion of the population 
and prices that reflect the extenalities associated with 
provision of some "basic need" level of services for 
thepoor. Although the theoretical model isreasonablysimple, devisingmechanismsthatcanbeadministered 
cheaply and fairly in a developing country context 
may be difficult. For example, sliding scale fees may
be one way to allow higher income users to subsidize 

by the poor; however, implementing such fees canbe problematic, since distinguishing among income 
groups may e difficult. These implementation 
problems can be less severe in smaller communities 

problemsbl sevein ll comneca e 
where the purveyors of the service are likely to know 
consumers sufficiently well to be able to impose equi
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Close relationships between those administering 
and those paying fees, however, can also create 
problems. In an evaluation offees forhealth services, 
Buzzard (1987: 28) notes that community health 
workers are often "pressured to give free treatment to 
the poor and to the influential" and as a result may 
overcharge paying clients. The evaluation also found 
that health workers in at least one project did not 
collect fees from their relatives. Hence, even when the 
nature of the service is such that exclusion of nonesurng capayes i fesibe, hatit ocur bepayers is feasible, ensuring that it oc curs can beth 
problematic within societies where intense local pres-sures are placed on collectors. 

Nevertheless, user fees are administratively 
feasible in developing counries, particularly where 
the service being provided yields obvious benefits to 
the users and the institutional arrangements are such 
that there are strong incentives against shirking and 
free riding. Such incentives are generally the strongest 
when the users themselves organize to provide the 
service and the number of users is not so large as to 
make monitoring overly costly. One infrastructure 
investment that is likely to exhibit such characteristics 
is irrigation. 

In the previously discussed examples of success-
ful irrigation schemes in the Philippines (both the 
zanjeras in Chapter 2 and the NIA experiment in 
Chapter 3), farmers' labor contributions constituted 
the principal forms of resources mobilized from users, 
(This type of resource mobilization is discussed fur-
ther below.) However, there are also instances in 
which farmers make direct payments, either in-kind 
or cash, for operation and maintenance services. For 
example, Taylor (1979) documents payments made 
by farmers using irrigation services in the Pikalen 
Sampean Irrigation Project (PSIP) in East Java, In-
donesia. He concludes that, whereas many commen-
tators on irrigation cost-recovery efforts in Indonesia 
have reported that farmers are notpaying forirrigation 
water, in the project investigated "farmers are already 
paying more for irrigation water than what is being 
spent on operations and maintenance in the project" 
(ibid., I l).Although some payment is through con-
tributions of labor, payments (both in the form of 
crops produced or in cash) are also made to local 
ditchtenders. Furthermore, even though payments to 
the water tenders are based on a traditional system of 
gratuity or "feeling" payments that supposedly 
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depend on the feelings of the individual farmers, the 
actual amounts paid reflect the costs associated with 
different amounts of effort required by the tenders. 
When the required tending effort is greater, as is the 
case for irrigation of tobacco and soybeans relative to 
that of maize, comparably higher payments are made 
to the tenders. Thus, indigenous systems can reflect 
the normative principals of establishing user prices. 

In summary, there are solid arguments for the use 

of fees and charges to mobilize resources to finance re u en co s of p ra i n nd m n e a ce f 
the recurrent costs of operation and maintenance ofrural infrastructure. Of particular significance is that
such fees can be designed to ensure that users pay for 
what they get. At the same time, the fees %ill not 
always work well. Only some services are amenable 
to pricing; measurement difficulties can be consider
able; and equity and political considerations may limit 
the feasibility of such charges. In spite of these limita
tions, the advantages of user fees to cover at least some 
portion of maintenance costs of rural infrastructure 
can be significant and the evidence suggests that they 
can work for such facilities as irrigation systems. 

Local Taxes 

When infrastructure facilities are providei by local 
governmental units, taxation constitutes an alternative 
to user charges as a method for mobilizing resources. 
Although there is a wide range of possible local tax 
instruments, the linkage between benefits received 
and payments for services is gerrally less direct for 
tax instruments than for user charges. Because of the 
equity and compliance implications of a linkage be
tween liabilities and benefits, we focus here on local 
taxes that are most likely to provide such linkages. 

When infrastructure facilities yield benefits that 
are highly location-specific, such as improvements to 
a rural road, a local well and pump, or an irrigation 
system, market forces are likely to increase the value 
of the land in that locality. For example, the summary 
evaluation of USAID road projects concluded that 
"New rural roads generally led to increases in land 
values, with land nearest the road increasing in value 
the most" (Anderson and Vandervoort, 1982: .5). If 
a tax instrument can capture these increments to land 
value associated with the infrastructure investment, 
the resulting allocation of resources will be no dif
ferent than in the absence of the tax; that is, the tax 



will be neutral, and equity in the form of benefit-based 
taxation will result. In fact, betterment levies have 
been advocated as a particularly desirable method to 
mobilize resources for financing location-specific 
facilities (Rhoads and Bird, 1969; Doebele, 1975; andDoebele, Grimes, and Linn, 1979). However, becaus,

DoebleGries,nd inn 197). oweer, ecas-. 
they are borne primarily by landowners, such taxescan e sscetibe oretopolticl oposiionbycan be susceptible to political opposition by more 
powerful groups within acommunity. The majorprac-
tical problem with such taxes is that the tax may be 
difficult to oeistimatera,-minister fairlyfay asa it ireresrequires ratherdoificted ae 
task that may be beyond the skills of property tax 
administrators. 

It was noted in Chapter 5 that in order for in-
frastructure facilities and their maintenance to yield 
benefits, related inputs generally must be used. For 
example, road maintenance requires traffic if benefits 
are to be produced. Taxes imposed on these com-
plementary inputs can therefore be used to mobilize 
maintenance resources. In the case of roads, the prob-
lemisprimarilyoneoffindingataxbasethatislinked 
closely to local road use; the problem is complicated 
by the numerous types of vehicles commonly found 
plying roads in developing countries. In addition, 
however, it is also desirable on efficiency grounds thatthe tax instrument discriminate according to the de-

theto ehiclescrateor theee fwichdifent 
gree tnificant 
road maintenance; for example, a steel-wheeled cart 
should be taxed more heavily than a similar, but 
rubber-tired, cart. Annual license fees can be imposed 
on vehicles; their weakness is that they do not dif-
ferentiate between vehicles as to the amounts they use 
the road (and therefore create the need for main-
tenance).cies 
fuel, tires, or lubricants, can be used; such levies do 
reflect differential usage (and, hence, serve as a proxy 
for benefits derived from road maintenance), 

Among the many other forms of resource 
mobilization techniques currently in use in local areas 
of developing countries, however, broad-based taxes 
are not particularly well-suited to provide a close 
linkage between development and maintenance of 
specific infrastructure facilities. At the same time, if 
the maintenance under consideration is of a general 
type, such as maintenance of avillage well used by all 

or maintenance of the street lighting system, 
general taxes are quite appropriate. Although it is not 

necessary to consider the strengths and weaknesses of 
all available forms of local taxes, a brief review of the 
general types of revenue instruments available is use
ful. 

Among the general forms of taxation available are 
taxes on property, income, sales, and businesses. 

taxes et e sae and buesep iGeneral property taxes (unlike the property-value-re

lated betterment taxes noted above) may be the most 
extensively used local tax in the developing world. 
There are several -,asons for this. One reason is thatthe benefits of localized services are reflected (capi
talized) in the market value of property. Also, land and 
buildings are spatially immobile and are therefore 
particularly suited to local taxation; most other forms 

of tax bases can move to avoid local levies. A final, 
pragmatic reason is that property taxes are often as
signed to local governments by central governments, 
which reserve more easily administered, broader
based taxes for themselves. 

Because ofits widespread use, the property tax has 
bee tsie sped (se, thepe ,ahl, 

been extensively analyzed (see, for example, Bahl, 
1979a; or Strasma, Aim, Shearer, and Waldstein, 
1987). Although ther are significant administrative 
problems associated with the tax as it is imposed 
throughout the world, the theoretical basis of aproperty tax, at least those t,,a. on land or other property in 
fixed supply, is extremely sound. It can yield sigrevenues; it need not create major economic 
inefficiencies; and it isequitable if property wealth is 
ine asoncie aedlittisnequithe i erived isa reasonable reflection af the benefits derived from 
local services or if property wealth is associated with
ability to pay. Its weaknesses are primarily associated 
with its administration; furthermore, these administra
tive weaknesses have the effect of creating inefficien

and inequities and restrict the yield of the tax. 

Taxes on incomes are not extensively used in rural 
areas ofdeveloping countries primarily because of the 
administrative difficulties in doing so. A variant on 
income-based taxes, termed the personal tax, has how
ever, been used quite extensively throughout Africa 
(Wozny, 1984). The tax, as most commonly ad
ministered, is ahybrid of a flat poll tax and a graduated 
tax related to individual (or family) income or wealth. 
Such levies can be reasonably equitable and neutral 
when administered locally, because those administer
ing the tax are likely to be familiar with the particular 
circumstances of those paying it. Although use of the 
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personal tax has declined in many countries as it was 
displaced by more "modem," centrally administered 
taxes, it has recently been revived in Kenya and is 
apparently under discussion in Tanzania. 

Property and income taxes are each considered 
directtaxes since there is a direct linkage between the 
taxpayer and tax collector. Indirecttaxes, on the other 
hand, are generally levied as a part of a transaction, 
for example, at tie time a good or service is sold. The 
absence of a direct exchange between taxpayer and 
tax collector can reduce the "pain" of paying the tax 
and may, therefore, be more acceptable politically 
than direct levies. On theotherhand, indirectpayment 
methods weaken the linkage between tax payment and 
benefits from the services they nance, so that ta-

paesmay be less diligent in ensuring that the taxpar s are spent in ways that produce maximum 
benefits, 

Local sales taxes are often difficult to administer 
in rural areas of the developing world where informal 
markets predominate and where few businesses main-
tain records. Where other levels of government tap 
these same sources, tax sharing may, however, be 
possible. Excise taxes on particular consumer goods, 
such as movies or beer, may be more easily ad-ministered than general taxes on all retail sales as there 
aire dfewertablenltas enaei saei theseart, fewer establishments engaged in selling thesegoods. However, the narrowness of the tax bases in

go~d.heHwevr,nrrones ofthe ax ase inrural areas will limit the amounts of revenues thesetaxes can yield, 

One type of indirect tax used particularly in South 
Asia is a tax on goods imported or exported from a 
locality. Import taxes, termed the octroi,are especial-
ly predominant in urban areas of India, Pakistan, and 
Nepal where the tax is imposed at entry points into a 
city; rural districts in both Pakistan and Nepal have 
also been observed to impose taxes on goods expoted 
from the taxing district. In each instance, taxes arc not 
to be imposed on goods simply being transported 
through the taxing jurisdiction. Although these levies 
yield significant revenues, the tax administration 
process results in inefficiences by impeding the flow 

ofgoods and increasing transportation costs. Its equity
implications are quite uncertain since they depend 
crucially on the rate structures used and the consump
tion patterns associated with the taxed goods.6 

Businesses too can be the object of taxation at the 
local level in developing countries and, at least in 
urban areas of Latin America, are quite productive in 
terms of revenues generated. A wide variety of tax 
bases are used throughout the developing world. Dif
ferent Colombian cities use a variety of business tax 
bases including business turnover, value of gross busi
ness assets, value of fixed assets only, ,r flat charges 
based only on the type of business (Gillis, 1971). 

Another type of local business tax used extensive
ly in francophone Africa is the patent. It consists of a 

two-part levy: a fixed amount based solely on the type
of business activity and an ad valorem rate based onthe annual rental value of the business's real estate. 
The latter portion provides for some equity across 
different-sized establishments, while the former por
tion can potentially account for different ratios of 
capital to profitability. 

isA full evaluation of these various local tax sources 
isbeyond the scope of this analysis; however, ifinfrastrucuture sustenance is to be ensured, it is likely 
that some forms of local taxing instruments are necessr opoieafo frvne eesr omesary to provide a flow of revenues necessary to meet
the needs of maintaining and operating local publicthnedofmianngndpetn lclubc
facilities. No single tax instrument can meet the variedevaluation criteria listed above. Locally imposed 
taxes may not be particularly elastic in their response 
to increases in prices, local incomes, and population; 
still, local taxation can assist in providing some of the 
much needed revenues. Other than taxes on land and 
head or poll taxes, all taxes result in some nonneutral 
reallocations ofresources; however, the generally low 
rates imposed limit the extent of any resulting inef
ficiencies. General taxes are not particularly well
suited for linking payments of taxes and benefits 
received; yet, certain activities of local governments, 
e.g., street lighting, can yield sufficiently broad-based 
benefits to overcome this limitation. Taxes can also 

6 One study of this in Karachi, Pakistan determined, however, that the efficiency costs of the tax were minimal and that the tax was 
not unfairly borne by the poor (see Bengali. et al., 1988). 
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be structured to overcome regressive burdens. Ad-
ministration, however, is likely to provide the greatest 
impediment toi fairly imposed, effective local taxation. 
Hence, policy reforms that go hand-in-hand with im-
provements inthe administrative capacity oflocalities 
9!= generally required to ensure that any local levy 
results in additional resources that have been mobi-
lized in a fair and efficient manner, 

Other Locally Mobilized Resources 
In addition to user charges and local taxes, several 
other resource mobilization instruments are used in 
rural areas of the developing world. Some of these are 
formal mechanisms, such as fees and charges as-
sociat.:,.d with minor services provided by the public 
sector. These cannot, however, be expected to yield 
considerable revenues because theirbase is so narrow. 
Asecond type of revenue is the sale of publicly owned 
assets, such as land. Given their nature, such sales 
cannot be relied upon as a regular local revenue source 
even though they may produze large periodic flows of 
resour.es into the local treasury. 

A third source of nontax revenue is the sale of the 
proceeds of assets held and controlled by public in-
stitutions. Examples include proceeds from sale of 
forest products from public forests, as carried out by 
some localities in Nepal, or the proceeds of renting 
local market facilities owned by local governments, 
as is practiced in many developing countries. Al-
though such facilities can provide a constant flow of 
revenues, they are not without potential problems. 

In the case of natural resources such as forests, 
considerable efforts must be undertaken to ensure that 
these renewable assets are used economically. The 
incentives to use the assets economically are greater 
when they are controlled locally than when they are 
controlled by highly centralized bureaucracies. If 
local residents realize they can derive the benefits 
from these assets either by directly using the forest 
products or by selling them on the market with the 
proceeds used to finance other public infrastructure 
facilities, they are much less likely to allow this coin-mon propei.y resource to be overconsumed. 

Public markets and shopping centers may be 
operated directly by the public sector, as is the case in 
the Philippines (Greytak and Diokno, 1983), or they 
may be leased to private interests, as is the case in 

Bangladesh (Schroeder, 1989). A potential problem
with public ownership of assets such as markets and 
shopping centers is that the assets could be owned and 
controlled by private interests. As such, the public 
sector may "crowd out" private sector initiative iii 
these activities. Furthermore, where publicly owned 
assets are leased to private interests, they can become 
targets for considerable rent seeking by private 
entrepreneurs who atempt to use the facilities at high
ly subs',dized rates with the subsidies borne by the 
general public. 

A final, extremely important, resource mobiliza
tion technique used at the local level in many develop
ing countries is nonmonetary contributions. Such con
tributions were significant in the Nepal bridges, 
Malawi water systems, and Philippines irrigation 
cases discussed in Chapters 2 and 3. In low income, 
rural areas where the informal economic sector still 
predominates, resource mobilization in the form of 
labor or locally available materials, such as land and 
fill dirt for road and canal embankments, can be 
significant. Just as user charges and certain local taxes 

can create adirect link between infrastructure benefits 
and payments made, so can contributions of non
monetary resources. The principal advantage of non
monetary payments is that they permit an effective 
way of mobilizing resources from service recipients 
in a cash-poor location. Furthermore, as noted in the 
previous discussion of quasi-voluntary compliance, 
real resources, being more visible, can lessen the 
ability of officials to engage in corrupt practices. The 
principal disadvantage of in-kind resources is that
they are less fungible than monetaiy resources so they 
can be used less efficiently. Furthermore, it may be 
more difficult to ensure that the burdens are equitably 
distributed. 

A considerable literature has developed on the 
subject of local participation in development (see 
Uphoff, 1986a; Blair, 1985a and 1985b; Uphoff, 
Cohen, and Goldsmith, 1979). In fact, any sort of local 
participation in decision making is itself a form of 
resource mobilization, since e tdevoted to thesetieactivities has alternative uses. We are interested here,however, in the direct contributions of time and efOrt 
directly in the preparation, operation, and niain
tenance of infrastructure facilities. It is possible for 
public, communal, or voluntary organizations to 
develop and maintain capital infrastructure while 
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mobilizing resources in a self-help manner from 
among the beneficiaries, 

Although the term "voluntary" is commonly at-
tached to many in-kind contributions of resources for 
infrastructure development and maintenance, the de 
gree to which such contributions are noncompulsory 
can differ considerably acrossorganizations using this 
resource mobilization technique. Many non-
governmental organizations such as cooperatives or 
communal irrigation systems have highly structured
rule systems that govern the assessment and collection 


of in-kind contributions. For example, indigenous ir-

rigation systems often require members to remit some 

proportion oleaders, 

tending the irrigation ditches. 


The zanjera irrigation institutions discussed in 
Chapter 2 provide a good example of an indigenous 
institution that has been immensely successful in 
mobilizing extensive labor and materials for the con-
struction and maintenance of the system. The rights 
and duties of membership in the groups are very 
clearly specified and understood by all participants. 
Considerable efforts are made to ensure that all mem-ber cotriuteth o a ineto hereuird iput pa
bers contribute the required inputs or pay a fine to thezanjera that covers the cost of hiring a replacement 

laborer. Many of these efforts involve social pressure, 
and the methods used to organize the work enhance 
the effectiveness ofsocial pressure. These social pres-
sures, however, are backed by very substantial sanc-
tions. In some instances, it is possible to suspendmmesfmteasoitoan cofsaetheir 
members from the associaton and confiscate 

Otherlocal organizations rely more exclusively on 
moral suasion and asense of community to encourage 
compliance. When such arrangements are imposed 
from higher-level authorities, they are seldom suc-
cessful. But when users have organized from the grass 
roots and when local leadership fosters strong 
cohesiveness within the group of users, such volun-
tary forms of resource mobilization may be more 
successful than the more formal instruments of taxes 
and user charges. 

One national-level, self-help arrangement that ap-
parently has mobilized considerable local resources is 
the harambee in Kenya. Under this strategy, local 
communities contribute labor, mate~rials, and cash to 

118

support the construction of development projects, 
with additional resources provided by the government 
and external donors. One study has estimated thatabout US$50 million were contributed at the cor
munity level (mainly in the form of cash) during the 

-1967-1973 period, supporting 70,000 projects 
throughout the country (Orora and Spiegel, 1981). An 
early evaluation of the movement concluded that, as 
might be expected, the success of individual projects 
was influencd greatly by the perceived local benefits 

of the project, the cohesiveness of the community, thejudicious use of social pressures, and the willingness 
of local leaders to accept responsibility for the project, 
which, in turn, depended on the benefits that the

themselves, could realize from the project 
(Bolnick, 1974). 

The importance of community cohesiveness to the 
success of self-help projects is emphasizcd in the 
general lack of success of the swanirvar movement 
iritiated by the government of Bangladesh in 1975. 
This nationwide self-reliance movement was ex
pected to build rural roads, irrigation canals, school 
buildings, and other forms of rural infrastructure with 
bilingsande fom o al curithlabor inputs provided from the local community. An 

evaluation of piojects in three districts in 1978 showsthat labor contributions did not materialize, in great 
tat lao c tions in teal igra 
munities and lack of effective support from govern
ment officials (Hossain, et al., 1982). The authors also argue that, given the wide disparities in income and 
wealth within the localities of Bangladesh, self-helpwelhwtithloaiisoBagaehsefep 
schemes that rely primarily on direct labor contribu
tions are likely to be perceived as unfair which, in turn, 
more or less guarantees the failure of such initiatives. 
The perceived unfairness of pure labor contributions 
stems from the fact that wealthier individuals are 
expectedt contributenomorelaborthanarethepoor, 
hence the criterion of differential taxes according to 
ability to pay is not satisfied. Similar concerns can 
arise when individuals have the option of providing 
either direct labor contributions or hiring someone 
else to carry out their obligation. Again, wealthier 
individuals may opt for the latter alternative, which 

other participants may deem to be unfair. 

Using voluntary labor for facility maintenance is 
particularly difficult, especially if the institutions do 
not have sanctions against free riders and shirkers. 
The nature of the service and ease of discovery of 



shirking will affect the success of such efforts. It is 
likely to be much easier to get all farmer-users to assist 
in cleaning irrigation ditches where the benefits of 
such efforts will obviously accrue to the participants, 
than it is to mobilize all villagers to fill potholes in a 
road used by villagers and nonvillagers alike. Further-
more, where deterioration is slow arid the fruits of 
maintenance are much harder to recognize, local par-
ticipation may be difficult to mobilize (Uphoff, 
1986b: 247). 

The relative costs of maintenance versus 
reconstruction will also play an important role in 
determining the degree to which local participants are 
willing to assist in the maintenance effort. Lazaro, 
Taylor, and Wickham (1979: 7) indicate that some 
participants in a Seminar on Policy and Management 
Issues in Irrigation Systems in Southeast Asia noted 
that: 

money for rehabilitatio)n [of local irrigation
systems] is quite readily available and on 
favorable terms. Under these conditions, a 
country may be well advised not to concentrate 
its scarce annual operating budget on recurring 
maintenance, but to take advantage of periodic 
cheap sources of credit for rehabilitation, 

This same rationale extends to decision making at 
the local level where, if resources for rehabilitation are 
expected to be made readily available from outside the 
community, fewer voluntary contributions for main-
tenance will be forthcoming. Uphoff (1986b: 253) 
reports several instances in which infusions of money 
or food from external sources had severe disincentive 
effects in that they discouraged localities from under-
taking road and irrigation maintenance efforts they 
had traditionally carried out. No longer self-sufficient, 
the localities developed a dependency on external 
infusions of resources. 

In-kind payments can, therefore, play an extreme-
ly important role in the resource mobilization process 
at the local level in developing countries. In some 
sectors, forexample, small-scale irrigation, the extent 
of resources mobilized by indigenous institutions for 
construction, operation, and maintenance is fargreater 
than the resources mobilized by more formal 
governmental institutions. Success in these efforts is 
likely to be affected by social conditions within the 

community, the quality of local leadership, the 
capacity of local participants to design their own rules 
concerning obligations to contribute, the capacity to 
enforce these rules either internally or in an external 
court of law, the types of services being provided, and 
the availability of alternative resources. 

Grants and Other Transfers 
Transfers from other levels of government currently 
constitute the primary source of monetary funding of 
infrastructure development activities inthe rural areas 
of most developing countries for several reasons. In 
many of these countries, central government statutes 
severely limit the extent of local revenue-raising 
powers. Transfers of resources are then made in lieu 
of local resource mobilization. By collecting nearly 
all revenues, greater control over fiscal policy can be 
maintained centrally. Central-level authorities may 
also wish to retain control over local government
spending to increase the likelihood that the funds are 
spent in the most effective manner as perceived na
tionally. 

Local political leaders may also even prefer exter
nal flows of funds under the assumption that such 
resources are less costly than raising the funds locally. 
But such arrangements can discourage local initiative.
Just as voluntary contributions of labor can be more 
difficult to mobilize where it is anticipated that other 
external resources will be made available, inter
governmental flows of resources help explain the 
apparent lack of concern for infrastructure main
tenance. When local leaders anticipate that grant 
funds will continually be available to replace 
deteriorated infrastructure, they have little incentive 
to maintain it. 

The rules and regulations governing funding 
mechanisms also contribute to the neglect of main
tenance. Capital construction costs are commonly
funded from grants. Then, once in place, the costs of 
operating and maintaining the facilities become the 
responsibility of the locality, which isprohibited from 
using subsequent intergovernmental grants to meet 
these costs. The rationale for such arrangements is that 
they provide an incentive to the localities to build 
sustainable infrastructure. But, obviously, such arran
gements can be successful only if the resource 
mobilization instruments available to local govern
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ments are capable of yielding adequate revenues and 
the localities are willing to use those i- truments. 7 

Various types of transfers are made to local areas, 
depending on the structure of governments. In the
d yenioe d clocally.
highly centralized structures characteristic of many 

francophone countries, nearly all funds are allccated 

through the national budget to regional agencies of 

central ministries. Because all tax revenues including
thsetat emainies Becuse it es inhichudinthose that remain in the communities in which they 
are collected, are administered by the central govern-

ment, such allocations are unlikely to provide strong 

incentives for localities to undertake additional main-
tenance efforts or to attempt to mobilize additional 
resources on their own (see Miner and Hall, 1985). 

Where local autorities operate as autonomous 

units and are expected to raise some resources on their owngrntscan have different effects on the behavior 
own, grants r 
of local governments, depending in part on the type of 
grant instrument used. Proceeds from unconditional 
block grants can be used in whatever manner the 
locality sees fit; funds from categorical grants are 
restricted to particular uses. If localities are permitted 
to spend their own revenues as they see fit, ar in-creaed low undsmaynotf ctegrica grnt
creased flow of categorical grant funds may not 
achieve the desired, yet relative increment to spending 
on the grant-supported service because the locality is 
free to divert its own funds away from that service. 

While simple transfers of funds to localities 
generally discourage efforts by local governments to 
raise additional revenues, both categorical and block 
grants can be designed so as to provide incentives to 
overcome these tendencies. Categorical grants can 
include alocal matching requirement that compels the 
locality to fund some proportion of the total costs of 
an activity from its own resources. This arrangement 
is most commonly used for new infrastructure invest-
ments. A local matching requirement can encourage 
greater efforts to mobilize local resources in order to 
enjoy the benefits of the facility and, having par-
ticipated directly in funding the infrastructure's con-
struction, there may be an increased willingness 

within the community to operate and maintain it. 
Unconditional block grants can be distributed accord

ing to formulae that base jurisdictional allocations, at 
least partially, on the amount of resources mobilized

Although both cost sharing and revenue effortrequirements can encourage local resource mobiliza
qin c eouae ocalimesourceptbliza

ion, such provisions are sometimes unacceptable to 

granting jurisdictions since the arrangements may be 
biased in favor of wealthier localities and, therefore,failto redistrbutefunstothosecommunitiesdeemed 
most needy. 

Given the revenue importance of intergovemmen
tal transfers to localities, the actual response to grants 
is a significant policy question, yet relatively few 
empirical studies have addressed the issue in developing countries, and those that have been made have 
gcntiesa avarietytosetof conclusions.h hv ben Onemestudyhaveofgenerated 

grants in Colombia found that a one-peso grant 
resulted in increased spending of only about one cen
tavo, suggesting that localities reduced local revenue 
efforts (Slack and Bird, 1983). A study of finances in 
SanPauloStateofBrazilindicatedthatpercapitalocal 
tax revenues increased by nearly the same amount as 
tax rnusincrased bygnearly the a nt adid per capita transfers, suggesting the grants had a 
strong stimulative effect (Dillinger, 1981). Bahl and 
Pillai (1976) similarly found grants to state govern
ments in India to be stimulative. Analysis of two 
different grant programs in the Philippines showed 

that the Bureau of Internal Revenue Allotment had a 
stimulative effect on total spending whereas the 
Specific Tax Allotment was substitutive (Bahl, 
Schroeder, and Wasylenko, 1987). Greytak and Men
dez (1986) analyzed grants to small and large cities in 
Ecuador and found that the general grant program was 
substitutive in smallerjurisdictions but stimulative in 
large cities; the categorical portion of the grant pro
gram was, however, stimulative in both groups of 
jurisdictions. These diverse results suggest that the 
effects of grant mechanisms on local fiscal activity 
depend on the grant instrument as well as other fac
tors. One particularly important additional factor is 
the degree of revenue and budgeting flexibility that 

7 	Similar restrictions are commonly attached to grants and loans made to developing countries by bilateral and multilateral donors, 
whereby use of the funds is restricted to infrastructure constriction and technical assistance. Use of the funds for recurrent spending 
is prohibited or limited in order to provide an incentive for the recipient country to mobilize these resources on its own. 
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recipient governments have in responding to the in-
centives that different types ofgrants provide. 

Grants are also sometimes designed to stimulatesmetmes 
greater efforts at maintaining infrastructure. In some 

Grans ae alo esinedto simuate 

case, te gantng spcifis tat omegvermencases, the granting government specifies that some 

Tax sharing is one type of intergovernmental 
"transfer" that can help overcome arbitrary allocation 
mechanisms. Under such schemes a portion ofmehns.Udrsuhceesaptinocentrally collected taxes isdesignated to remain in the 
calyinlwhcte ae ined S in c te 

locality in which they are obtained. Since such taxes 

portion of available revenues must be used for main-
tenance purposes. As suggested in Chapter 4, such 
arrangements can fail because of the information 
asymmetry between officials in the different levels of 
government. For example, the Government of In-
donesia has mandated that a portion of the general 
Inpres grants be spent for maintenance; however, one 
local official admitted that, in order to conform to the 

mandtetheabe oreof te lcalsimly oneormandate, they simply label one or more of the local 
projctsa "ainenace"projcteve thughit oesprojects a"maintenance" project, even though it does 

not differ from others in their project portfolio 
(Schroeder, 1987). The Government of Bangladesh 
also mandated that 25 percent of the normal (non-
development) budget be set aside for maintenance. 
Field work indicated that the mandate was not fully 
understood by local officials and was ineffective be-
cause it was seldom, if ever, audited (Bahl, 1983). 8 

In addition to their incentives, intergovernmental 
transfers can also be evaluated in terms of their 
revenue adequacy and growth. Although grants place 
greater resources at the disposal of localities, the 
granting jurisdiction commonly retains considerable 
control over the allocation of funds. As such, a heavy 
reliance on transfers makes the local jurisdiction vul-
nerable to random fluctuations in the behavior of 
higher authorities. Bird (1978: 75) has asserted that 
"fiscal transfers in many developing countries 
probably constitute one of the least reliable sources of 
local revenues." Allocation mechanisms are often ad 
hoc, with political objectives receiving considerably 
greateremphasis than revenue needs, and, due to other 
fiscal problems faced by central governments, the 
flow of funds maybedelayedorthe amounts ultimate-
ly transferred may fall far short of what was originally 
promised (Schroeder, 1988). 

axe often more productive, more elastic, and more 
effectively administered, such arrangements help 
overcome the revenue uncertainties of more traditionalgntlocinsAdwhnapronftxe 
allect islretind in the a payin th tax, 

rollected is retained in the loalities payingte toeax, 

courage taxpayers to pay the tax. Tax sharing does,
however, decrease the possibilities of redistributingfundsefromewealthiereto opooreriareasfsincesthebforme
funds from wealthier to poorer areas, since the formerlclte r ieyt aetesrnettxbss 
localities are likely to have the strongest tax bases.Futemr, an cnrlgormnsaent 
Furthermore, many central governments are not 
anxious to share directly and automatically any 
revenuescollectedfromwhattheyconsidertobetheir 
own tax source. 

In summary, since grants constitute an important 
source of revenues for localities in developing
countries, the mechanisms to allocate grant funds 
must be carefully designe,1 to ensure that these 
schemesareeffective. Only ,vhentransferinstruments 
are carefully crafted can tney ensure a growing and 
certain flow of resources that also provide incentives 
for localities to carry out resource mobilization efforts 
on their own. 

Loans 
Lo an 
Credit is another method whereby additional resour
ces can be made available to localities to help develop
and maintain rural infrastructure. In fact, loans con
stitute a very attractive mechanism to finance the 
initial construction of capital infrastructure designed 
to yield benefits over a period of time. Furthermore, 
the commitment to pay off a loan over time can 
improve the incentive of localities to operate and 
maintain a facility, but this is effective only if there 
are real penalties attached to defaulting on the loans. 
Without such penalties, credit simply constitutes 

8 Mandates for maintenance have also not been found to work uniformly well in the United States. For example, the interstate 
highway system, which was financed primarily by the federal government, mandated that the states maintain the system. One 
Government Accounting Office audit of such maintenance found that many states were not allocating sufficient funds toward this 
effort (United States Government Accounting Office, 1981). 
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another form of transfer funding. Loans are not ap-
propriate, however, for financing the recurrent costs 
of capital infrastructure and, therefore, are not dis-
cussed at any length here. Unless the revenue devices 
previously discussed are sufficiently developed to 
yield a flow of revenues capable of operating and 
maintaining the facility and also to permit the repay-
ment of loans, credit finance cannot be viewed as a 
viable option. 

In a recent review of experiences with credit 
finance in 44 developed and developing countries, 
Davey (1988) documents the diversity of mechanisms 
used to provide credit to localities and finds tiia, 
although many of the institutions have not been suc-
cessful, there are notable exceptions, including some 
in developing countries. He argues that it is the
stregth of thenocialgoernet isthtuant the 
success of municipal credit institutions, not the 

revese.Davy tht on imor-(188:50)concudereverse. Davey (1988: 50) concludes that one impor-
tant determinant for such success is the degree of 
accountability of officials to the local population, aacontoaiiy olywere ealeti,officialsh ad 
condition arising only where officials are elected and 
must take responsibility for their actions. A second 
crucial prerequisite is a strong current revenue bes 
such that localities have the ability to raise the neces-
sary funds to repay the loans. Still, credit can help to 
strengthen local goverments, primarily by providing 
funds that can be used to improve the local economic 
base and by increasing the self-confidence of 
localities asethe respolasibility of deciding 
how to use the loans and how to repay them, 

In summary, a long list of potential instruments is 
available to mobilize the resources necessary to 
finance the operating and maintenance costs of rural 
infrastructure facilities. Although no single instru-
ment is likely to satisfy all of the several objectives 
discussed at the beginning of this chapter, combina-
tions of instruments can be used to generate resources 
for different types of infrastructure. However, as we 
consider in the following section, for these resources 
actually to be used for maintenance, budgetary 
decisions must first be made to allocate the funds for 
that purpose. 

Budgeting for Maintenance 
Mobilization of monetary resources does not guaran
tee thatthemoney will be used formaintenance. When 
there are competing needs, maintenance efforts con
stitute only one alternative use of the funds. This issue 
is especially difficult in the case of jurisdictions ex
pected to provide a variety of services at the local 
level, e.g., roads, health services, and education as 
well as general administration. In such circumstances, 

infrastructure maintenance may be considered less 
important than other uses of resources. 

There are several reasons for this, many of which 
are reiated to the incentives inherent in the budgeting 
process. First, while economic efficiency would dic
tate that funds be used where they yield the greatest 

net return, information concerning the net payoffs to
alternative uses of funds is seldom available. Second,
thlogrempafsfomirsruuemin
the longer-term payoffs from infrastructure maintenance may actually yield significantlylower present 
ntbnft hnuiiaino xrml iie 
ntbnft hnuiiaino xrml iie 
resources for alternative uses. Third, decisions to al
locate funds away from maintenance can be rein
forced by the political nature of public-sector budget 
making, in which political gains are increased by 
using funds for purposes yielding more immediate 
gratification of the electorate and elected officials. 
Fourth, the incentives ofnonpolitical decision makers 
can bias choices towards new constniction rather than 
maintenance. An engineer may find it much more 
challenging to design and build a new facility than to 
devise maintenance routines. Fifth, many observers 

argue that corruption is easier and more lucrative from 
construction activities than from maintenance efforts, 
since tiie latter are ge .erally more labor intensive, 
making it more d .t to obtain kickbacks. 

Finally, the nature,. "''dingand production may 
limit the flow of resourm s ito maintenance. As noted 
above, grant programs c.- :''.clude using trans
ferred resources for maintenanc,.. ' .!nvide an incen
tive for local resource mobilization. Also, the method 
by which maintenance is produced can discourage a 
sustained maintenance effort. Although localities in 
many countries use their own "force account" 

9 Additional discussions of credit finance are contained in Hubbell (1983), United Nations (1972). and Gall (1976). 
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employees to produce maintenance, inotherlocations, 
such as South Asia, all production is carried out as 
projects or schemes by contractors. Such arrange-
ments are particularly suited for well-defined ac-
tivities such as construction or reconstruction of a 
capital facility; they are not especially conducive to 
the on-going process that characterizes many routine 
maintenance procedures. When local bodies are re-
quired to carry out all activities in a project mode, the 
transaction costs ofwriting, tendering, and monitoring 
routine maintenance activities can prove to be great 
and may discourage routine maintenance, 

Overcoming this long list of incentives is not an 
easy task; however, where the fruits of maintenance 
are. obvious and accrue directly to those from whom 
the resources are mobilized, the bias against main-
tenance can be lessened. This goes far in explaining 
the relatively larger numbers of examples of success-
ful maintenance of irrigation systems than of other 
public infrastructure facilities. Farmers who directly 
benefit from maintenance of their own irrigation sys-
tems are willing to contribute to such undertakings. 
Furthermore, direct contributions of labor for these 
efforts are not fungible into other activities that may 
yield fewer benefits to those contributing, 

One institutional reorganization that has the 
potential to increase the flow of resources into main-
tenance is use of single purpose jurisdictions. This has 
the advantage of decreasing the budgetary choices 
available to decision makers. For example, unlike a 
general purpose government, a drainage district can 
use resources only on drainage. Decision makers in 
such districts then have the freedom to choose from a 
more constrained set of options, such as maintenance 
of the existing system and construction or reconstruc-
tion of new facilities. When the same enterprise will 
itself have to pay for early reconsmtruction if it under-
invests in maintenance, greater incentives for main-
tenance are likely to result. 

Another institutional mechanisri that has the 
potential to increase the flow of resources to main
tenance, even within general purpose governments, is 
earmarking of funds. Earmarked funds can be used 
only for specific purposes; hence, this mechanism 
again diminishes the budgetary freedom of decision 
makers and can increase the flow of funds into par
ticular activities. For example, gasoline taxes may be 
earmarked for use only on road construction and 
maintenance. 

From the standpoints of revenue adequacy, equity, 
and political acceptability, earmarking islikely to be 

seen as desirable since (if properly administered) it 
ensures a source of revenues that is closely linked to 
the benefits derived from a facility. At the same time, 
earmarking can result in diminished economic ef
ficiency since society could, perhaps, benefit more 
greatly by utilization of the funds for other purposes, 
e.g.,societymightbebetteroffifgastaxeswerespent 
on education rather than on roads. 

Although the theoretical arguments concerning 
e-Imarking are unresolved (see Buchanan, 1963; 
Johansen, 1963; orTeja, 1988), the practical concerns 
forensuring an adequate flow of resources into capital 
infrastructure maintenance suggest that the 

mechanism is justified. Unfortunately, experience 
suggests that earmarking can fail to work without 
sufficient political will or when other objectives are 
viewed as more important. For example, Harral and 
Faiz (1988: 28) report failures of earmarked road 
funds in the Central African Republic where the 
central government overrode the mandate to use the 
resources generated for road improvements. t oIn spite 
of these is-"2s, we would argue that creation of single 
purpose districts and greater utilization ofearmarking 
funds should be pursued more vigorously in attempts 
to help ensure that resources are made available for 
infrastructure maintenance. 

10Infact,a similar situation has arisen in the United States where, due to concerns for the budget deficit, highway trust fund monies 
are not being released by the federal government. 
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Conclusion 
Although the availability of resources is not a suffi-
cient condition to ensure that infrastructure main-
tenance will occur, itcertainly is necessary. Designing 
instruments capable of mobilizing these resources 
while attempting to fulfill the several, often compet- 
ing, objectives of revenue adequacy, efficiency, equi-
ty, political acceptability, and ease of administration 
is not easy, however, and requires considerable 
analytical effort. Generally, tile task is one of trading 
off one objective in order to achieve another. Given 
the recognized need for additional resources, design-
ing those instruments that can yield sufficient resour-
ces without creating great distortions in economic 
choices is the principal task of finance. To that end, 
the search for instruments should focus on benefit
based levies that are administrable within the environ-
ment of a developing country. 

It is appropriate to close the discussion here with 
a consideration of the general constraints faced in 
ensuring that adequate resources can be mobilized, 
The first constraints that must be overcome are the 
legal restrictions that prevent localities or groups of 
users from mobilizing resources to finance the recur-
rent costs of operation and maintenance of infrastruc
ture facilities. For example, users groups must beauthorized the legal means to create rules governing
contributions of labor or other resources. Similarly,

laor the 
local governments must be given the autonomy to use 
tax or nontax instruments that are capable of mobiliz-
ing necessary resources, 

conribtiosr o reoures.Simlary, 

This issue is especially problematic for formal 
local governments when potential revenue instru-
ments and even the permissible rates and bases of 
those instruments are prescribed statutorily by the 
central or state government. The list often excludes 
more productive and growing resource instruments 
since the central government wishes to reserve these 
sources for itself (Davey, 1983). Central governments 
sometimes even unilaterally decrease the revenue
raising powers of localities; Orewa (1987: 42-43) 
reports on such actions in both Nigeria and Zambia. 
Similarly, rules may not permit local governments to 
raise user fees without permission, thereby limiting 
the revenue growth potential of these instruments. If 
noncentralized arrangements for infrastructure 
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development are to be sustainable, central govern
ments must be willing to relax such restrictions. 

A second constraint that must be overcome is the 
unwillingness of decision makers to use those 
resource mobilization instruments that are available. 
Often local leaders are unwilling to tap existing sour
ces, primarily due to the political costs this may entail. 
Or, if these sources are tapped, political supporters 
and kin may be treated preferentially. As has been 
emphasized throughout, a key to overcoming this 
constraint is closer links between payments and en
joyment of benefits. Benefit-based levies, e.g., user 
charges, direct contributions of labor, or earmarking 
of revenues to particular uses, have the potential to 
strengthen such linkages. 

Finally, the inability to administer those resources 
that are made available constitutes a third importani 
constxaint that must be overcome if resources are to 
be made available for infrastructure sustenance. This 
is particularly important in rural areas of many low
income countries. In such circumstances, it does little 
good to design instruments that are potentially 
productive and equitable but simply cannot be col
lected. 

Suessful administrationofa revenueinstrumentis greatly assisted if that instrument is simple and if 
compliance is visible. These attributes generally charactrize most indigenous resource mobilization 
acere mst ngeno surce xmobilizton 
schemes. Simplicity not only allows a tax or fee to be 
fairly and easily administered, it also helps to ensure 
that the payer is aware of what is due. Visibility or 
knowledge of payment helps to ensure payc-s that 
they are not being "suckers" by complying with the 
levy. Thus, if an irrigation system requires the con
tribution of one day of labor per month, all members 
of the users group know their liabilities and also know 
whether or not their neighbors are also complying. 
And, if irrigated land is fairly evenlydistributed., ross 
members, such simple levies satisfy equity criteria. 

Simplicity andknowledgealso aid theadministra
tion of more general, monetized revenue instruments. 
Simpler insrauments can lessen the subjectivity of 
revenue administrators; willingness to comply is 
strengthened when all taxpayers know they are being 
treated in a roughly similar manner. 



In summary, ensuring an adequate flow of resour
ces is a complex, yet necessary task if ruralinfrastruc
ture is to be sustained. The task includes crafting a 
revenue system that permits taking advantage oflocal 
preferences, that provides incentives to ensure a flow 
of resources, and that can be administered fairly. 
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CHAPTER 8 

Polycentric Institutional 
Arrangements for Infrastructure Sustenance 

NTHE previous two chapters, we have drawn on 
bodies of theory from institutional economics, 

public finance, and institutional analysis to derive a 
set of intermediate performance criteria for institu
tional arrangements. We have already considered how 
well five stylized types of institutional arrangements 
are likely to peiform the difficult tasks of developing 
and sustaining infrastructure facilities. These included 
the institutions of a pure market, a differentiatedmarket, and a user group, in addition to centralized 
maretandcentred go tinittionsentisdand decentralized governm ental insti ttions. In thisen 
chapter we will consider a sixth category of arrange-
ments-polycentric governmental institutions--that 
promises to more completely meet the performance 
criteria we established ii Chapter 6. 

Centralized provision arrangements are fmquent-
ly able to forestall free riding, achieve economies of 
scale in production, and bring scientific information 
to bear on decision making. Although most ad-
ministrative decentralizations have been introduced in 
order to reduce the cost of acquiring time and place 
information or the errors due to a lack of this type of 
information, most hgve not been successful in doing 
either. Administrative decentralization has also failed 
to reduce the high costs of strategic behavior-shirk-
ing, corruption, and rent seeking, in particular. An 
analysis of the structure of authority relationships 
makes it clear why centralized, and most decentral-
ized, institutional arrangements should be considered 
unicentric. Decision-making authority is organized 

within a single hierarchical chain of command with a 
single, ultimate center of authority. 
In this chapter, we consider the kind of improve

mt oen redcintric nstio a 
ture might provide in reducing strategic and informa
tcanecostsuwhile retainin the advnages oflarge 
scale production agencies when economies of scae 
are present. Polycentric or noncentral institutionalarrangements are characterized by the distribution of 
circumscribed but independent rule-making and ruleo c g au h rt am g n m r usj i d ci n . 
enforcing authority among numerous jurisdictions. 
All decision-making authorities have legal standing. 
No individual or group serves as the ultimate all-pur
pose authority that stands above the law. 

We first considerthe concept ofpolycentricity and 
how this type of institutional arrangement might be 
expectedtolowerthecostsofacquiringtime andplace 
information and to reduce some forms of strategic 
behavior. We then discuss whether polycentric struc
tures are appropriate and feasible for less developed 
countries. Because the relevance of polycentric sys
tems has not been widely recognized by students of 
development administration and finance, we then ad
dress some orthe more common reservations about 
the performance of polycentric arrangements par
ticularly indeveloping countries. Finally, we consider 
the conditions under which privatization might serve 
as another means of improving the quality of decision 
making involved in thedevelopment and maintenance 
of infrastructure. 
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The Concept of Polycentricity general-purpose authorities providing a wide array of 

In contrast to the centralized and decentralized struc-
tures described in Chapters 2, 3, and 6, a polycentric 
governing structure offers citizens the opportunity to 
organize not one but many governing authorities. 
Each government may exercise considerable inde-
pendent authority to make and enforce rules for a 
circumscribed scope of authority within a specified 
geographical area. Each government is first and 
foremost a provision unit. Some of the provision units 
may organize their own production bureaus, as when 
the Ministry of Transportation establishes a road con-
struction bureau, or they may choose to contract with 
other public bureaus or private firms that produce a 
particular good or service. The option of choosing 
from among multiple producers makes it possible to 
take advantage of diverse economies of scale for one 
ormore of the design, construction, maintenance, and 
operational services involved in infrastructure 
development and sustenance. 

The jurisdiction of different governments in a 
polycentric system varies enormously. Some are 

public services to a community. Others may be spe
cial-purpose authorities that do nothing but provide 
for, operate, and maintain a single infrastructure 
facility such as an irrigation system or a toll road. The 
varied functions of these governments mean that in
dividuals maintain citizenship in several governments 
simultaneously. Figure 8.1 illustrates some of the 
potential diversity of relationships between citizens 
and governments as well as between governments. 

That individual governments exercise inde
pendent authority means that authorities operating in 
different jurisdictions all have legal standing. An of
ficialinonejurisdictiondoesnotfunctionasasuperior 
to officials in other jurisdictions and thus does not 
control their career paths. Hierarchical relationships 
will exist within any one jurisdiction, but the long 
chains of such relationships closely associated with 
loss of information and control will not. Consistent 
with the equal legal standing of public servants in 
different jurisdictions, disputes between officials 
regarding the interpretation of laws or the limits of 

C 

Figure8.1. A PolycentricArrangementfor 
InfrastructureDevelopment 
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KEY: c = citizen-consumers,G = nationalgovernment, Si = sectoralministry (e.g., irrigation,transportation) 
DB, CB, OB = Design, Construction, andOperatingBureauswithin each sectoralministry 
d =designers,b = builders,o= operators-maintainers, 
$ =financial institutions (banks, credit rings, etc.), m= quality monitors, F = constructionfirms 

128



jurisdiction are properly settled in courts of law in-
stead of within an administrative hierarchy. Periodic 
elections provide an opportunity for persons within a 
jurisdiction to select governing officials they believe 
will provide appropriate goods and services for thejurisdiction (or at least to discipline those that have 
failed in the past). 

Polycentric orders sacrifice few of the advantages 
provided by centralized governing authorities and 
generate advantages of their own. Governing 
authorities can still penalize those who attempt to free 
ride. Officials in asmall jurisdiction can contract with 
production bureaus of larger jurisdictions for the 
production of specific services for which there are 
economies of scale. The opportunity to contract with 
the specialized employees of larger jurisdictions or 
with private firms is aconvenient and economical way 
of purchasing scientific expertise as it is needed for 
specific projects. Coordination costs among 
authorities in different jurisdictions could increase 
because authorities can refuse to go along with 
proposals made by others. In reality, however, con-
testation over different policies between independent 
units is likely to simply be more open than the con-
testation that regularly takes place within the bureaus 
over policy options. Whether actual coordination 
costs rise depends on how diverse communities of 
interests are organized and whether mutually produc-
tive or zero-sum relationships are involved. If coor-
dination costs do rise as a result of initial disagree-
ments but result in the refinement of a policy that, inruproduces an improved outcome, the increased 
turn, pexperience 
coordination costs are well worth the price. 

,"heelections by which local executive and legis-
lative authorities are selected provide an imperfect but 
important means of aggregating time and place infor-
mation for decision making. This is because the store 
of information about aparticular voter's own time and 
place circumstances, in combination with his or her 
own interests, determines that voter's preference for 
the policy positions of one candidate over another. 
Once elected, officials or representatives face strong 
incentives to keep at least some of their constituents 
happy in order to secure their reelection. Retaining 
popularity requires that officials keep themselves well 
informed about changing preferences. By definition, 
local candidates are also likely to possess a large fund 
of local time and place information upon which to 

draw in decision making. 

r odcntrcsts prvide eansoflso a 
reducing the costs ofopportunism. Citizns who wish 

to re e cor etd ofcsenotrequired to rely on the cooperation of senior ad
ministration officials; members of the relevant jurisdiction can accomplish this themselves through elec
toral or other selection and removal processes. In 
addition, larger numbers of officials operating inde
pendently in a larger number of jurisdictions reduce 
the likelihood that any one of them will monopolize 
control over important public goods and services. 

The Possibility of 
Polycentricity in Developing Countries 
The work of Goran Hyden (1980, 1983) provides an 
especially good account of the continuing strength of 
ethnic-group loyalties among the residents of 
developing countries, despite the efforts of national
level political authorities to transfer those loyalties to 
the nation. Even though there are multiple, ethnically 
defined centers of loyalty in these countries, none of 
the jurisdictions to which these loyalties attach over
lap, and few of the leaders recognized as legitimate in 
each center function as authorized governors. Such 
situations provide individuals with the experience not 
of polycentricity as we use it here but of imperfect 
imperial control. Within imperial systems, however, 
one does find ethnic groups (the Masai and the Nuer, 
for example) and special-purpose groups (like the 
foram) ad peiuos ers (iezanjeras) thatdo provide individualmembers with thethe 

of a polycentric governing system. Thus, 
the most important basis for optimism about the 

potential value of polycentric institutional arrange
ments in developing countries is the considerable 
extent to which the underlying principles of 
polycentric organization are already in operation in 
numerous contexts. 

Sources of Polycentricity 
Amo~ng the most intriguing contributions to the litera
ture on decentralization are accounts of the operation 
of local indigenous institutions (D. Korten, 1980, 
1983, 1984; Uphoff, 1982, 1986b). Some of these 
institutions are officially recognized as having inde
pendent, though circumscribed, authority to make and 
enforce local rules. Many indigenous institutions are 
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almost invisible to national government officials (and 
to maIuy academics). Others are strictly outlawed. 
Invisible institutions, however, frequently provide 
substantial public services. The "informal economy" 
was an invisible part of most developing countries 
until quite recently, when careful observers began to 
realize that a substantial portion of the economic 
activity in Eastern Europe and developing countries 
was conducted by unlicensed firms (see De Soto, 
1989; Jagannathan, 1987; Jenkins, 1988). In many 
cases, unauthorized indigenous institutions constitute 
the "informal polity" that governs the informal 
economy. 

Indigenous institutions are frequently small in size 
and therefore able to provide services for members on 
either a voluntary or involuntary basis using social 
pressure to enforce rules that limit free riding. Some, 
however, also make use of authorized or unauthorized 
police powers to enforce the payment of fines for 
failing to contribute to the group effort. And some 
effectively organize larger-scale group efforts. In 
countries as diverse as Indonesia, Nepal, Japan, 
Taiwan, and the Philippines, large-scale irrigation 
works have been constructed and maintaine over 
long periods of time by indigenous institutions 
(Lando, 1979; Pradhan, 1983; Beardsley, et al., 1959; 
Pasternak, 1972; and Bacdayan, 1974). 

In regimes where indigenous institutions have no 
lregataninm whany instituions ablentolegal standing, many smaller institutions aregen able to 

survive unnoticed or unchallenged. Such 

idiosyncratic factors as a forbidding environment 

(Botswana's Bushmen) or a particularly ferocious 
reputation (East Africa's Masai and Neur) provide 
some degree of autonomy for acephalous groaps (i.e., 
somse degrtee oautonmyifrachal ousgro pie.,those orgarnized on nonhierarchical, polycentric prin-

ciples) caught up in centralized systems. The 

problems of information and control loss endemic in 

hierarchically organized systems would also lead one 
to predict that small organizations could develop and 
flourish in such environments. Wade (1988) docu-
ments one case in which the leaders of art Indian 
village constitutionally authorized to exercise very 
limited taxing, spending, and police powers have pur-
chased illegally (i.e., using bribes) the right to exercise 

these powers from local government officials. With 
this authority, village leaders currently govern an 
irrigation system and provide a wide range of addi
tional public services well-tailored to local needs. 
Indigenous institutions characterized by large size, 
significant revenue-mobilizing capacity, or active 
partisan political participation eventually attract We 
attention of recognized government authorities who 
may attempt to remove local leaders they discover 
acting ultra vires (see Sawyer, 1988, for a recent 
example from Liberia). 

The extensive empirical evidence in studies of 
local indigenous institutions provides clear proof, if 

any were needed, that the self-organizing capabilities 
of people can survive and occasionally even flourish 
under repressive regimes (see Wade, 1988, and cases 
contained in National Research Council, 1986; 
Berkes, 1989; V. Ostrom. Feeny, and Picht, 1988; 
McKay and Acheson, 1987). The developmental im
pact of the social capital these organizational skills 
represent will remain tragically constrained or 
amplified exponentially throughout the entire popula
tion of each country, depending on the success ex
perienced in: (1) limiting the authority of institutions 
representing larger communities of interest; and (2) 
finding ways of structuring complementary, rather 
than predatory, relationships between organizations 

serving larger communities of i iterest and these 
smaller organizations.uhrteAll countriesoadespolmmust be ablehs tograiepbi 
organize public authorities to address problems whose 

range of effects varies widely. Several large, com

parative studies of local organizaiion found that the 

nature of these complimentary relationships between 
authorities representing small and larger commnities 
was central to the successful operation of the smalleruis(enr n asal 92 ;Uhf n 
units (Leonard and Marshall, 1982: 6; Uphoff and 
Esman, 1974: 25). 

Principles versus Blueprints 

The principles by which indigenous institutions are 
structured constitute an important body of "social 
capital" that could be tapped for use in the design of 
new institutions in developing countries. In this con
text, capital is used here in its broadest sense to refer 

Robert C. Hunt (1988: 349) examines the hypothesis that "no large canal irrigation system ought to be able to function if managed 
only by farmers" and concludes after a review of a large number of empirical studies: "Yet they do, and very successfully." 
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to those goods or ideas with which something else can 
be created or established. Thus, the social capital of a 
particular community is that body of shared 
knowledge about how to organize people in a produc-
tive manner. Although we have many examples of 
traditional or indigenous social organization in 
developing countries that utilize strictly hierarchical 
principles that are inconsistent with democratic 
government and productive human interaction, there 
are also numerous examples of polities that are 
acephalous. The principles underlying those non-
hierarchical institutions offer a genuine alternative to 
pelitical systems that rely exclusively on hierarchical 
decision-making arrangements. We consider these 
underlying principles to be a more general form of 
social capital than the specific rules used within any 
particular indigenous institution, 

Although ashared knowledge of the specific riles 
used within an indigenous institution-the "blue
print" of that institution-is essential for its survival 
over time, a knowledge of the underlying principles 
used in the evolution or design of these specific rules 
is likely to be more helpful to other individuals facing 
similar problems in different circumstances. General 
principles may be transferable to other settings and 
used by many communities of individuals to craft 
particular indigenous institutions that meet their 
communities' needs. Because the way rules affect the 
incentives of participants depends on very specific 
attributes of the goods involved and on the cultural 
and physical environment of a particular community, 
the specific rules developed in one indigenous institu-
tion may not work if they were adopted in a neighbor-
ing location. Thus, the blueprint may not be trans-
ferable. 

At the end of his book, Community Resource 
Management: Lessonsfrom the Zanjera,Robert Siy 
summarizes what he believes are the underlying 
design principles nf the indigenous institution he 
studied, the zanjera Siy also contends that it is an 
institution's design principles that are transferable, 
not the highly specific blueprints that constitute any 
particular indigenous institution. Siy identified the 
following zanjeradesign principles: 

Inorder to discourage "free riding," it is 
necessary to develop incentivesand sanctions 
to promote long term participationand in-

volvement in group tasks (ibid., 153). 

mappears that organizations can best gain and 
mintain the commitment of members to the 
work of he organization if individual obliga
tions can be assignedin proporionto the 
benefits derived y each memberfrom the 
group activity or project. In other words, each 
members' share of total costs should cor
respond to his actual share of total benefits 
(ibid., 155). 
In selecting the appropriate method of estimat
ing individual benefits, several issues should 
be considered: the validity of the indicator in 
members' eyes, the capability of the organiza
tion to collect the information accurately and 
reliably, and the simplicity of the indicator 

(ibid., 155). 

o[The next step is to determine a procedure 
for assigning and assessing members' con
tributions .w.. The important condition isthat, 
in contexts where the organizational demands 
on labor and materal resources vary from 
year to year, provisions must be made to have 

to reures alle fu he he 
siton rqirs a rles the sific 
method which accomplishes this (ibid., 156). 
An irrigation organization should be con
sidered as a going concern, as an institution 
with a clearly defined purpose and function.. 
. . It is, therefore, important for such groups to 
be able to generate the resources which they 
require for their continued operations. These 
resource requirements include not only the 
direct inputs for providing the good or service 
that the group offers but also the resources re
quired to enforce agreements, proceduies and 
regulations (ibid., 162). 
A major lesson is that particular organization
al principles are practicable and appropriate 
only within certain types of physical arrange
ments. For example, maximal decentralization 
is not feasible within a system that requires 

close coordination between each sub-unit (as 
when water is rotated along a main canal or 
lateral) (ibid., 167). 
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These principles areconsistent with the the retical 
approach taken in this volume and are general lessons 
that can be transferred to other settings.2 

Some Common Concerns 
about Polycentric Arrangements 
Although the ability of polycentric systems to con-
strain national political officials and empower the 
most attractive of the local organizations has been 
appealing to academics and development profes-
sionals, many have expressed serious reservations 

about the value of polycentric arrangements, par-
ticularly in developing countries. These reservations 
ar,, ooted in concerns about several governance and 
finance issues. First, we address three concerns about 
governing a polycentric system. These include how a 
coherent body of law can be maintained in a system 
of muitiple independent lawmakers, how a legal sys-
tem that protects minorities and the poor within the 
smaller jurisdictions can be established, and how an 
adequate administrative capability can be providei 
for many governments in countries where literacy 
levels are still low. 

We begin the discussion of financial issues with a 
brief review of a portion of the economics literature 
devoted to the financial aspects of multi-tier systems 
of government. The theory propounded here also 
provides deductive support for noncentral systems. 
Related financial issues of concern include the qlues-
tions of whethcr interjurisdictional equity can be 
achieved in a polycentric system where jurisdictions 
vary in their natural or artifactual endowments, and 
how the recurrent costs of multiple local governments 
can be contained, 

Governance Issues 

At least since the time of Napoleon, the process of 
Atoleastisingcountymodemizingacountryhasa fbeen commonly hpociessassociatedoth beenomonly 
with the empowerment of a group of well-educated, 
highly motivated administrators to guide the affairs of 
subordinate jurisdictions. This presumably provides 

the means for organizing a competent administration 
interested in conveying new ideas to poorly educated 
people about how to prevent disease or increase 

agricultural output while protecting them from 
autocratic hereditary leaders who may wish to keep 
their followers dependent and subservient. The idea 
of conferring some amount of independent law
making and law-enforcing authority on many smaller 
single- or multi-purpose governments generates fears 
of a legal chaos of incompatible rules oversu'n by 
incompetent local officials who perpetuate the con
tiued exploitation of local populations. Defenders of 
polycentric organizations must be able to respond to 
thc~se concerns. 

How Can the Coherence 
of Law Be Maintained? 

If many groups within a single country are authorized 
to make rules concerning broad or narrow aspects of 
public policy, will the law eventually become ajumble 
of incompatible rules? Certainly, the willingness of 
individuals to invest in any economy requires fairly 
high levels of predictability-the capacity to an
ticipate the behavior of others. Predictability, in turn, 
depends on the likelihood that rules governing be
havior are widely understood and are likely to be 
enforced. The concern about a loss of coherence of 
law should appear less threatening, however, with the 
realization that many developing countries still recog
nize one or more bodies of traditional or religious law 
and maintain a special system of courts with jurisdic
tion over conflicts in these types of law. Such 
countries already have a type of poiycentric system in 
operation. 

Although a conflict between laws is bound to arise 
at some time in such systems as the result ofconscious 
and unconscious choices, coherence can and often is 
achieved. This is accomplished by a judicial system 
consisting of multiple hierarchies of courts that recog
nize the principle of ahierarchy of law. This principle 
states that traditional laws are valid only if they areconsistent with those of the provisions of the statute 
law that are, in turn, consistent with the fundamental 
law of theland found inthe country's Constitution. 

Apparent inconsistencies in the laws of two juris
dictions are evaluated in the context of a court 
proceeding. The court may be approached by either 
public officials responsible for upholding provisions 

2 Se E.Ostrom (1990) for a ftiuer discussion of design principles derived from a much larger set of cases. 
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of statute law, or by a citizen who has been injured by 
the enforcement of a provision of the traditional law. 
Defenders of the traditional law must prove that the 
inconsistency does not exist or that the provision of 
the statutory law is inconsistent with the country's 
Constitution. The losing party has the opportunity to 
appeal through a hierarchy of courts. The appeals 
process offers the losing party further hearings in 
courts whose personnel are chosen from different 
jurisdictions by different criteria and are therefore 
further removed from any local prejudices that may 
have biased traditional court decisions. 

Extending greater authority to more groups to 
make rules about a greater variety of problems would 
be likely to increase the number of conflicts of law 
that would have to be resolved in this way. The 
increased costs of greater investment in the dispute
resolution services of a polity must be considered,poitymus 
however, in the context of the potential for increased 
productivity in the economy made possible by abody 
of law that is better fitted to the problems that people 
face. 

resluton ervcesof beconideed, 

Anumber of developing countries already recog-
nize the multiple communities of interest associated 
with network-type infrastructure facilities by assign-
ing different jurisdictions responsibility for different 
types of roads. Bangladesh, for example, assigns 
responsibility for farm-to-market roads, secondary 
roads, and main highways to local upazila councils, 
zila (district) councils, and the national Roads and 
Highways Department, respectively. The existence of 
numerous directives from central ministries that re
quire uniform methods in the provision and produc-
tion of road services are, however, inconsistent with 
independent efforts to provide roads in differentjuris-
dictions. Inaddition, the central ministries continue to 
exercise considerable authority as the controllers ofblock grant funds and as the contracting parties with 

blocangrnt und ontactng artes ithasthe 
the international donors who provide a large propor-
tion of road development funding. 

How Can Competent 
Administration Be Developed? 
Virtually all developing countries currently have sub-
national administrations that are inefficient and un-
responsive to the residents of the jurisdictions in 
which they operate. In many countries, government 

offices at all levels lack a sufficient number of highly 
trained personnel. The ranks of persons with post
secondary educations are still slim. Given this situa
tion, would it not seriously compromise even the 
inadequate quality of the current administrations to 
create additional subnational governments and 
devolve to them larger amounts of decision-making 
authority? Although the problems of overcentraliza
tion are widely acknowledged, the problems of actual
ly organizing an alternative administrative structure 
are not inconsequential. We do not question the im
portance of maintaining an adequate level of ad
ministrative capability in smaller general- or special
purpose jurisdictions. We do, however, question the 
soundness of the theory that district or provincial 
personnel are currently inefficient primarily because 
they have had so little professional training, and argue 
that considerably more administrative talent exists foruse in local governments than is commonly recog

nized. 

Enhancing the capacity ofemployees in provincial 
or district offices to plan and implement policy has 

been the objective of numerous institutional develop
ment programs, such as the PDAP described in Chap
ter 3. Available evidence appears to indicate, how
ever, that a program designed to improve skill levels 
unaccompanied by changes in the incentives person
nel face may have little or no long-term effect on 
performance. The history of PDAP reveals that train
ing initially improved the skill levels and sense of 
professional confidence of provincial planning staffmembers. A recent review, howevcr, indicates that 

over time the skills acquired by administrators appear
to have atrophied through nonuse (see Hubbell, et al.,19 ertaiy the leve nae Hown by 
1989). Certainly, the level of initiative shown by 
provincial governors during the latter stages of PDAP 
hsntbe anand elne-emefcsothis program suggest that simply increasing staff skill 
levels may not be sufficient to increase the produc
tivity orovinc ients 
tivity of provincial govemments. 

In contrast, training programs organized in Nepal
for members of farmer-managed irrigation systems
have been more successful in increasing productivity 
(see Pradhan and Yoder, 1989). These training 
programs are funded by the Department of Irrigation, 
but are actually produced by persons farming inhighly 
successful farmer-managed systems. In this case, the 
trainees have instructors who share a similar social 
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status and an intimate familiarity with the problems 
they face. Unlike PDAP's provincial planning staff 
trainees, these farmer trainees can hope to substantial-
ly effect changes in rules governing their systems in 
order to enhance productivity after the training pro-
gram ends. PDAP trainees usually returned to a work 
environment whose riles they could not hope to alter. 

Careful attention to incentives is evident in the 
organization of the accounting systems used by the 
illegal local village governments described by Wade 
(1988) and the zanjeras irrigation systems (see Siy, 
1982). In one Indian village where tie mutual 
suspicions of two factions threatened the viability of 
the government, two treasurers were appointed with 
responsibility over a portion of the net monetary in-
come from "taxes" and fines. These men kept separate 
books that were examined by each other at predeter
mined times when their separate accounts were 
entered into the principal account book for the village. 
The secretaries of each zanjerakept careful records 
of attendance at work days and the monetary and 
in-kind contributions of each member. Once a year, a 
"settling-up meeting" was held, at which persons 
owing outstanding fines for missed work days were 
expected to pay in full. The meeting was followed by 
a feast. The simple accounting books of the secretaries 
could be examined at any time to ensure their ac-
curacy. 

Evaluations of human capital endowments that 
rely almost exclusively on the formal educational 
qualifications ofits populationhavequite appropriate-
ly emphasized the importance of continued heavy 
investment in educational services. They also 
dramatically underestimate the extent and the nature 
of the existing human capital endowment in develop-
ing countries. Good administrators need information 
that is not taught in schools. The tragic consequences 
of the unfortunate choices of well-meaning officials 
who lack good local time and place information and 
access to local scientific information demonstrate the 
inadequacy of assessing qualifications solely on the 
possession of certificates. An exclusive reliance on 
certificates has disqualified from public service many 
potential candidates who have extensive experience 
with the specific problems facing local populations. 
The capacity of communities to independently 
finance, build, and staff schools (the harambee 
schools of Kenya are well-known examples) and to 
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organize private courts regarded as fairer than official 
courts (as descried by DeSoto, 1989, in Peru) indicates 
the existence of an important reservoir of skills that is 
not currently being recognized or utilized in public 
administration. 

The issue of trained manpower shortages for the 
local governments also implicitly assumes that the 

public sector must produce all the goods and services 
that are to be provided publicly. Such an assumption 
ignores the tremendous potential for private sector 
production, which may be capable of overcoming the 
trainedlaborsupplyissuewhilesimultaneouslyaiding 
in the achievement of efficiency. We will provide a 
more general overview of possible linkages between 
the private and public sectors in a later section of this 
chapter. 

How Can a General 
Rule of Law Be Maintained? 
Perhaps the most serious reservation about devolving 
independent taxing and spending authority to a sub
national jurisdiction or a special-purpose authority 
concerns the issue of how local authorities can be held 
accountable for their actions. The independent selec
tion of local officials by election or other means is 
inconsistent with the removal of these officials by 
administrative action on the part of central govern
ment officials. Provisions for the dismissal of local 

officials by administrative action make a mockery of 
the electoral process. But if officials of largerjurisdic
tions cannot discipline local officials as they would 
junior officers, how is it possible to ensure that the 
locally elected officials of smaller jurisdictions will 
faithfully enforce the law of the larger jurisdictions? 

One means of penalizing elected officials who 
ignore rules established for all citizens is for local 
residents to remove them from office (using recall or 
some other provision) or to choose not to reelect them 
to office. This mechanism may not be helpful, how
ever, if it is a member of a minority group in the 
smaller jurisdiction that is suffering from the illegal 
behavior of a local official. 

In the American and Swiss federal systems, the 
court systems are the principal control mechanism. An 
official of a largerjurisdiction may bring suit in court 
against an official of a smaller jurisdiction who has 
failed to enforce a law established by the largerjuris



diction. An individual who believes he or she has been 
harmed by a local official's unwillingness to enforce 
a law of the larger jurisdiction may also bring suit 
against this official. One of the principal advantages 
of a system of local government organized on such 
principles is that it produces a structure of incentives 
that places local executive authorities in a "double 
bind." The necessity of facing voters in future elec-
tions constrains them to be attentive to the concerns 
of local people; the threat of a court suit encourages 
local executives to take note of the law of the larger 
jurisdictions of which their local community is a part. 

The zanjera irrigation systems provide an ex-
ample of how rules that are derived from severalampledicto h l lels tat ae dteried a for eajurisdictional levels can be integrated and enforced. 

The initial biangti dagacontract is negotiated by the 
set of farmers who wish to acquire atarshares. The 

contract specifies the mutual obligations of all the 
farmers to each other and to the owner of the plot of 
land. Although there is a general set of principles to 
be followed in drafting this type of contract, each one 
specifies the particular rules and obligations of their 
particular system and exactly how this system will be 
governed over the long term. Conflicts between 
farmers or between farmers and their elected officials 
would first be handled within the zanjera.If the con-
flict were not resolved at this level, and the zanjera 
were amemberofa federation, the conflict would next 
go to the federal council for discussion and potential 
resolution. If a satisfactory resolution did not occur at 
this level, and the conflict had to do with the legal 
rights specified in their contract, participants could go 
tothe Philippinecourtsystem with the conflict. In fact, 
conflicts between zanjerasover their respective water 
rights have frequently used the formal court system 
for resolution (Cruz, Cornista, and Dayan, 1987). In 
such a nested-rule system, rules at a lower level that 
are not consistent with rules of a higher level are 
eventually eliminated. Still, there is a considerable 
diversity of lower-level rules that are fully consistent 
with the rules of other jurisdictions. 

One would expect to find dispute resolution 
mechanisms playing an important part in controlling 
political officials in any polycentric system. Concerns 
about the ability of the poor to operate control 
mechanisms in any political system are significant 
(see Leonard and Marshall, 1982) and underscore the 
importance of keeping the costs of access to dispute 
resolution mechanisms low. In developing countries 
that have maintained a customary court system 
separate from a court system that hears cases based on 
statutory law, the jurisdiction of most of these courts 
is limited to family law and petty criminal questions, 
even though the costs of access to customary courts 
have been deliberately kept low. Containing the costsof access to courts with jurisdiction over public officilreuestaalcotsmnansmpfedr
ceures 

Some strong reservations about polycentric institu
tional arrangements are rooted in the perception that 
such arrangements yield serious inequities and inef
ficiencies. In this section, we discuss the concept of 
fiscal equivalence that has been central to considera
tions of both efficiency and equity in any polity con
taining multiplejurisdictions. In addition, we consider 
ways that many local governments could be financed 
in low-income cointries and how equity questions 
may lx. best addessed. 

How Can FiscalEquivalence Be Achieved? 
In the economics literature, decentralization issues 
fall within what has been called "fiscal federalism." 
This title is somewhat unfortunate because it implies
that these issues are relevant only to a federal system 
of government. In reality, however, wherevermultiple 
jurisdictions are recognized, even within a unitary 
system of government, the questions considered here 
must be addressed. Unlike the political science litera
ture, in which the term federalism is reserved for a 
fairly well-defined approach to the structure of 
governments, the fiscal federalism literature has 

3 	 In the Anglo-American jurisprudential tradition, provision is made for individuals to secure a court order that would force an official 
to act or refrainfrom acting, even before that individual can prove that he or she has been harmed by actions of the official. If an 
individual can convince a judge that the expected action or inaction of an official will produce harm that cannot be adequately
compensated for after the fact, the judge can issue a writ of mandamus directing the official to act or a writ of injunction directing
the official to refrain from acting until a full hearing of the issue can be heard by the court. 
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adopted a much looser definition, as is demonstrated 
by the following definition of economic federal 
government by Oates: 

A public sector with both centralized and 
decentralized levels of decision-making in 
which choices made at each level concerning 
the provision of public services are determined 
lrelrovision demas frvihesae dtericelargely by thethe demands for these services by the 
residents of (and perhaps others who carry onlieybresidetes ofiand erhpspe teursdwicaon 
activities in) the respective jurisdiction (Oates, 

Oates goes on to note that, under this definition, 
the term "federal" refers equally to systems in which 
local decisions are based on delegated authority and 
to systems with constitutionally guaranteed authority. 

Among the questions thatmust be addressed under 
any such polycentric or multi-tiered system is the 
assignment of functions to an appropriate level within 
the system. The traditional public finance approach 
assigns governments responsibility forthree principal 
functions: allocation, distribution, and stabilization 
(Musgrave, 1959).The lastof these functions involves 
designing strategies for achieving the macro policy 
goals of economic growth, employment, and price 
stability. It is quite natural that these goals be pursued 
by the highest level of government because usually 
only this level has control over the monetary, trade, 
and debt policies that must be consistent with fiscal 
policies in order to achieve stable economic growth.4 

Distributional goals, particularly at the level of 
individuals or households, are also usually considered 
the appropriate dr'.iain of national governments, al

though there is little doubt that the public spending 

and taxation decisions of smaller units of government 
affect income distribution. The principal point here is 

that any attempt by local governments to elicit a major 
alteration in the distribution of income and wealth willlikely be doomed to failure if inteijurisdictional 

domdtfaurifneuiscinl
mobility can occur. Local jurisdictions that attempt to 
"soak" the wealthy and redistribute this money to the 
poor are likely to find that the wealthy will flee the 
locality, while greater numbers of poor individuals 
will migrate into the area.5 

The strongest argument in favor of polycentric 
provision of services is that it increases allocative 

efficiency. In its simplest form, the argument rests on 
the expectation that although the demand for public 
services differs among individuals, there is likely to 
be a greater homogeneity of demand within small 
groups than over broad segments of society. The 
argument also presumes that if the central level of 
government were to provide these services, it would 
attempt to provide exactly the same levels of services 
to all areas, regardless of local demand. 6 A 
countrywide, uniform set of services, however, is 
likely to result in spending that is suboptimal in some 
areas and excessive in others. If each locality is al
lowed to choose (and pay for) the level of services 
deemed most appropriate locally, the overall level of 
satisfaction in the economy can be enhanced. Hence, 
a polycentric decision-making process can more ef

4 There isavast amount of literature that has considered the pro- or counter-stabilizing effects of subnational govenuincts; however, 
this subject is well beyond our scope of interest here. 

5 Again. there isa substantial literature, referred to as tax and expenditure "incidence" research, that considers the redistributive 
effects of local fiscal actions (Bish, 1971). It isimportant because general local revenue instruments can impose differential burdens 
on persons with different incomes and wealth; likewise, expenditures may affect different segments of a local society quite
differently and, therefore, will have differential distributional effects. Nevertheless, redistribution as a broad policy goal is not 
generally viewed as an appropriate local government activity. For an argument to the contrary see Pauly (1973) who argues that 
some local redistributional efforts are reasonable in the same way as is the provision of local public services. 

6 	 In fact, it is quite unlikely that uniform service levels would result from central government provision of services. There is 
substantial evidence from the U.S. that within large local governments there is considerable variation in service levels across 
subareas within the same jurisdiction. In the area of education, for example, studies have shown that the quality of education is 
better in higher income areas of central cities than in poorer neighborhoods (Sexton. 1961; Mandel. 1975; Owen. 1972; Berk and 
Hartman, 1971; Katzman, 1978). Police have been unable to keep crime rates approximately equal across different neighborhoods, 
nor do they allocate services equally across neighborhoods (Weicher, 1971; Mladenka and Hill. 1978; E. Ostrom. 1983a). In 
general, studies of delivery patterns within jurisdictions have found a wide variety of patterns from those favoring the rich to those 
favoring the poor, including many that cannot be judged as favoring either rich or poor (Boyle and Jacobs, 1982; Levy, et al., 1974; 
Lineberry, 1977). 
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fectively determine the local demand for these goods 
and services than can a highly centralized 
bureaucracy. 

Theoretical work in this area, including that by 
Bish (1971) and Barzel (1969), has been summarized 

theorem: 

For a public good-the consumption of which 
is defined over geographical subsets of the total 
population, and for which the costs of providng 
each level of output of the good in each jurisdic-
tion are the same for the central or the rcspec-
tive local government-it will always be -,re 

efficient (or at least as efficient) for local 
governments to provide the Pareto-efficient 
levels of output for txeir respecti e jurisdictions 
than for the central government to provide any 
specified and uniform level of output across all 
jurisdictions. 

The same arguments lead to the theoretical con-
clusion that different districts, probably of different 
sizes, should be established for each of the n any types 
of services provided by the public sector. That is, 
ratherthan have a single local government provide fire 
protection, street services, recreation, and education 

shoud b esablshedtorovde ach ervce.The
shoud b esablshedtorovde ach ervce.The 

boundaries of each district should be drawn so as to
minimize the variability of demands within the districtand increase the variability of demands across dis-
tricts, 

Another advantage of separate provision or-
ganizations is that officials of each organization 
would be able to focus their attention on arranging for 
and monitoring maintenance and use activities for that 
organization alone. When officials are responsible 
primarily for one rather than many infrastructure 
facilities, they may be far more tenacious in protecting 
the past investments of their organization. When 
responsibility for the provision and maintenance of 
many different goods and services is assigned to a 
single set of officials, the temptation to increase the 
flow of immediate services to clients by deferring 
future maintenance activities may be difficult to resist. 

The number of single-purpose (or even multi-pur-
elocal governments that can be created within apose) lmore, 

particular area is limited by transaction costs. Alloca
tive efficiency requires a flow of information about 
preferences between citizens and local government 

decision makers. The efforts citizens must make to 
select, monitor, and communicate with decision 
makers is not, however, costless. Indeed, ensuring
high quality information flows can be extremely cost

ly. Hence, there is a tradeoff between the economic 
efficiency achieved by many small, single-purpose 
districts and the technical efficiency of larger, multi
purpose jurisdictions. As stated by Bish (1971: 53): 

While every aggregation will reduce an 
individual's ability to articulate his own par
ticular preference on each of the issues in
volved, combining some functions in the same 
unit should result in sufficient savings in 
decision-making costs to more than offset the 
loss of precise demand stipulation. 

While the price system and competition allow 

private markets to yield efficient allocations of private 
goods, the mechanism(s) by which polycentric 
governments can produce efficient allocations ismore 
complex. in Tiebout's (1956) pioneering work in this 
area, mobility was the mechanism that most closely 
matched individual preferences and public service 

sprteir, eratin, andreeducationddistric outcomes. Essentially, the Tiebout model relies onseparate fire,street,street, recre ation, and ed ucation districtsdi f r n lo a t es h tp ov e m ny i f r nt ax gdifferent localities that provide many different taxing
and spending packages. Then, if mobility is costless 
and spedinoacaes. Theviflmoilityeiscostles
adi efc nomto saalbe esn n 
firms will move to a locality in which their preferences 
are best served, in the same way that consumers will 
spend their incomes on different goods and services 
depending on their willingness and ability to do so. 
The basic Tiebout model was extended by V.Ostrom, 
Tiebout, and Warren (1961) to add the possibility of 
separating provision from production and allowing 
provision units to contract for production with their 
own or private production enterprises. Allowing for 
some competition on the production side enhances the 
potential efficacy of "exit" as a strategy available to 
citizens (V.Ostrom and E.Ostrom, 1978). There are, 
of course, some major limitations to the Tiebout 
model. Just as information is costly, so is mobility. 
Most property owners who wish to move from one 
jurisdiction to another must first find someone to buy 
their property (and replace them as taxpayers in this 
jurisdiction) before they can afford to leave. Further

the production of some services by one district 
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provides benefits that spill over onto those residing in 
neighboring districts. Forexample, a sewL treatment 
system is likely to affect persons and firms outside the 
service district itself, particularly those downstream. 
If each locality is permitted to choose independently 
(and is forced to pay for) the level ofsewage treatment 
services it considers optimal, downstream com-
munities are likely to find themselves flooded with 
poorly treated wastewater. From the perspective of theentire population, the aggregate level of sewage treat-
ment services will be suboptimal. 7 

Finally, while mobility may help to bring about an 
efficient outcome, it may also have a detrimental 
effect. As additional persons enter a jurisdiction to 
take advantage of the services being provided, the 
additional costs of providing these services may in-
crease and must be borne by those already located 
there. That is, if additional persons enter to take ad-
vantage of a good school system, costs per pupil may 

rise as additional classroom space, number of 
teachers, and other education inputs must be pur-
chased. Such congestion costs may exceed the ef-
ficiency gains from the polycentric decision-making 
process, resulting in a net decline in welfare. 8 The 
conceptual solution to the problem is to charge new 
immigrants the full marginal costs of the services they 
are enjoying; however, estimating such costs and 
devising a workable system to capture these costs is 
not trivial. 

How Can a Developing Country 
Afford Many Local Governments? 

From the vantage point of persons familiar with the 
existing creantaeountsof hi nalizdwpoliti
existing current accounts of highly entralized s 
cal systems alredy facing severe shortages of funds, 
proposals that would recognize communities of inter-
est as local governments can appear to be a recipe for 
public bankruptcy. Such a suggestion is particularly 
frightening if one assumes that persons serving in 
local government might claim roughly similar salaries 

;lrd benefits as well as similar working conditions. 
The creation of large numbers of local governments 
would, in fact, require an increase in the numbers of 
elected officials, but the financial implications of this 
are less disturbing ifthe issue of funding local govern
ment is approached using different assumptions. 

First,changesintheconstitutionorstatutelawthat 
would enable communities to form both special and 
multi-purpose governments need not require that allmut-rpsgoen nsned oteqiehaal
of them do so. It should make it possible for villages 
to continue to contract with larger district or provin

cial jurisdictions for services for which economies of 
scale exist. 

But if funds for salaries f& local govenment 
officials are to be made available, why would any 
vi 

vilage choose not to form its own multi-purpose 
goverrnent and pay those officials the wages paid byother local governments? To fail to do so would be to 

eny local people the income from tho e salaries as 
well as the added benefits of well-tailored public 
services. Undoubtedly, the numbers of communities 
that decide they want a local government would mul
tiply beyond all reason unless it was accepted that the 
salaries and working conditions of public service need 
not be the same for all those working in every juris

diction, even jurisdictions with populations of the 
same size. The duties of small village jurisdictions 
woull occupy officials only intermittently and could 
easily be undertaken or, a part-time or a voluntary 
basis. These officials do not need elaborate office 
complexes in order to carry out their business effec

tively; elaborate offices are not only expensive but 
produce the wrong incentives in a developing country
attempting to establish control over public officials. 
At present, for example, traditional headmen in 
Botswana carry on substantial amounts of dispute 
resolution and resource governance activities that are 
crucial to the survival of their communities with no 
offices nor any salary (see Odell, 1985). Similar cir
cumstances exist in many developing countries where 

7 	We recognize that alterations in the "riles" might result in an optimal outcome, even in the context of decentralized service 
provision; for example, rules that required sewer outlets from a community to be placed upstream from water inlets would force 
each community to internalize the externalities associated with suboptinally treated sewage. 

8 	This concept has been analyzed under the general heading of the previously cited Theory ofClubs, in which a small group may find 
it advantageous to add members so as to decrease each member's share of total costs but, after some point, may wish to limit 
membership if the congestion costs associated with new members outweigh the benefits of spreading the fixed costs of running the 
club over a larger number of members (see Buchanan, 1965). 
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local leaders, some of whom have hereditary leader-
ship status, have little or no formal legal authority, 

Ifcommunities are to reach responsible con-
clusions about the establishment of local govern-
merits, deliberations about how many governments 
should be created and how much will be spenton these 
governments must take place in light of a budget 
constraint. The principles guiding the calculation of 
this budget assume considerable sigificance. 
R evenue transfers can be used to redistribute tax 
revenues collected by a central government, but this 
source of revenue must be considered secondary to the 
financial support a community provides for the crea-
tion of the services itenjoys. In such a context, citizens 
can decide how many officials they need and howmuch they want to pay them, understanding that 

much tothepaywatthe , u dersand ng hat 
money spent on administrative salaries leaves less tobe used for other inputs into facilities, 

What About Equity? 

Polycentric systems have been dismissed by some 
analysts because high levels of local autonomy over 
taxing and spending are assumed to produce high 
levels of inequality due to regional differences in 
income or resource base. Differences in taxable in-
come are assumed to result in inequalities in access to 
tax-supported public goods and services. 

Such resource-based differences may, in fact, 
produce no differences in levels of services produced 
in two jurisdictions if the productivity of the poorer 
jurisdiction is much higher than that of the wealthier 
jurisdiction orifitsresidentschoosetotaxthemselves 

more heavily. As was mentioned in the last chapter, 
empirical studies in developing countries have consis-
tently shown that the wealthier portions of the popula-
tions tend to profit disproportionately from subsidized 
government services. One careful study of access to 
urban services shows that highly centralized govern-
ments are associated with considerable inequality of 
access to public services between civil servants and 
ordinary citizens (Cohen, 1974). 

In general, equity problems in federal systems 
have been approached in two ways (ACIR, 1987:13). 
One has been to manipulate the boundaries of local 

government units so as to include a heterogeneous 
population. Thus, tax contributions of varying 
amounts can be pooled and redistributed within theunit itself.9 A second approach has been to rely on 
overlapping units to pool revenue on alarger scale and 
redistribute resources to units considered to be disad
vantaged according to some set of criteria. Any effort 

redistribute resources represents a departure from 
the criterion of fiscal equivalence. Arranging boun
daries so as to encompass a deliberately hetero
ga ni s om nty i s ie ateth efisc

geneous community is inconsistent with fiscal 
equivalence and, if imposed, may kill any inclination 
among residents to cooperate. "Getting what you pay 
for and paying for what you get" is als alprinciple of 
equity, albeitnot redistributive equity. Thealteativeapproach, relying on redistribution by overlapping
jurisdictions, attempts to combine ine principle of
jisctin , a s to m i e rin offiscal equivalence, as a first-order criterion of orgaitization, with redistributional equity as a second
order criterion. Redistribution is undertaken only 
when the first-order criterion generates patterns ofperformance that lie outside acceptable limits of 
resource distribution. The simple adoption of a non
central institutional arrangement does not guarantee 
that the different jurisdictions will always be able to 
reach i -nutually agreeable settlement about distribu
tion (see Hinchliffe, 1980). 

Public-Private Industry Structure 
Although development projects are often organized 
around the production of one type of facility, such as 
roads, village water systems, health clinics, or 
schools, little consideration has been given to the 
nature of these facilities other than the fact that they 
are usually public facilities. Such facilities are char
acterized by considerable difficulty in excluding con
sumers once the facility is provided, thereby requiring 
some form of collective organization for their 
provision. As we arguein Chapter5, most ofthegoods 
and services provided by public authorities are fre
quently assumed to be analytically similar in kind and 
characterized by substantial economies of scale. 

Large-scale governments, thus, were presumed to be 
the most efficient type of institution to provide them. 
Central control of funding for public service provision 

9 Although, as noted above, even in the U.S. the redistributions may not benefit the poor. 
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was and, to some extent still is, assumed to make it 
much easier to distribute services equally across the 
population of a country. 

An alternative way of looking at the provision of 
public goods and services stresses the variety of dif-
ferent kinds of goods provided by government. In 
their efforts to evaluate how different patterns of
tereforgttoealurrateemhowsdiffeet ptern, ointerorganizational arrangements affect perfornmance,

ecoomitsuedaveloghe oncptof n idusryeconomists have long used the concept of an industry 

to refer to a "group of sellers of close-substitute out-
puts who supply a common group of consumers"putswhosuppyacomon goupof cnsuers 
(Bain, 1959). It is assumed that the structure of an 
industry will vary considerably for different types of 
private goods and services and that given attributes of 
goods combined with the structure of an industry will 
affect how well industry participants perform. 

The term "industry" is also useful for concep-
talizing public sector organization in which many 
separate enterprises develop interdependent patterns 
of fehavior. Some organizations in a public service 
ind\tstry perform provision activities while others arepro( uction agencies. We can think of the public sector 
as ctonprising many public service industries,such as 
the rads,education,police,and water industries. The 
th etaedcaonpole nd we industries. Tchea 
govciamental component in some industries, such asnatior'al defense or police, is proportionately larger 

than iiother industries. The boundary of a public 
service, industry includes those enterprises that par-
ticipptelin the production or provision of a related set 
of good\: or services that share similar technologies 
and prodc'iction methods and are jointly consumed bya definedi~set of individuals. 

When visualizing patterns of relationships that 
apply to t ie organization of governments, scholars 
frequently Ijse a pyramid. The apex of the pyramid is 
occupied bY some center of authority that exercises 
sovereign p'erogative and has the last say in making 
governmentid decisions. In visualizing the interor-
ganizational structure of public service industries,
however, a matrix is a more appropriate repre-
sentation. 10 Collective consumption units can be ar-
rayed as the columns in a matrix and producers as the 
rows. The specific type of arrangements for a par-

ticular service between providers and producers, such 
as a contract between a highway department and a 
private road construction firm, can be entered in the 
cells of the matrix. Once the organizational elements 
are arrayed in this manner, it is possible to develop a 
quantitative measure of the structure that can be used 
in predicting the incentives that industry participantswill face and the likely behavior of those participants.Foariruscmrsnoftepfrmcef
For a rigorous comparison of the performance ofpublic service industries that are organized different

ly,mere mus be tdevelop ed ifyesuchly, measures must be developed to quantify such
attributes as the numbers of different providers and 

producers involved orthe proportion of total provision 
or production carried out by any one firm or 
governmental unit in the different structures. 

Privatizaton as a 
Form of Decentralization 
Like the term "decentralization," "privatization" has 
been used to refer to different institutional arrange
ments for the provision and production of public 
goods. The generality of the concept is made clear in 
the following definition: "Privatization is the act of 
reducing the role of government, or increasing the role 
of the private sector, in an activity or in the ownership 
of assets" (Savas, 1987: 3). The term has been used torefer to such arrangements as those in which: 

* Public funds are used to pay part or all of the 
costs for goods produced and delivered by a 
private firm or a nonprofit organization
known as contracting out; 

• Private firms produce and sell services 
formerly provided or produced by public 
authorities (see Roth, 1987); 

Public funds are used to pay for goods or ser
vices provided for a public authority by a 
private firm-another form of contracting out; 

Public corporations are created toproduce
such goods as electric power, which are paid 
for by consumers (some:imes at rates that are 
subsidized by public monies); and 

10 See E. Ostrom, Parks, and Whitaker (1974, 1978) for examples of how matrices are used to measure the structure of polycentric
interorganizational structures. 
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Publicly supervised cooperatives or other 
groups are authorized to produce a service 
that is paid for by consumers (sometimes at 
rates that are subsidized by public monies), 

As Savas (1987: 58-59) points out, using this term 
to refer to such an .rray of institutional forms is 
misleading (and has, therefore, generated consider-
able misunderstanding) because, in mst cases of 
privatization, public authorities continue to play an 
important role of some kind. In those cases in which 
public authorities pay in full or in part for the produc-
tion of a good, collective action on the part of legisla-
tive and executive authorities is necessary to: (1) 
decide which goods are to be paid for from the public 
treasury; (2)decide how much of the budget is to be 
devoted to the production costs of a given good; (3) 
decide how the money is to be raised; and (4) decide 
what criteria are to be applied to the production of the 
good. Inaddition, public officials must be available to 
oversee the contracting process, mcnitor the produc-
tion process and audit the expenditure of public funds,and evaluate the final product to determine whether 
the contract terms have been fulfilled, 

The principal reason for "ontracting out the actual 
production of public goods is to increase the efficien-
cy with which goods are produced. Contracting
mechanisms provide a means of capturing ad-me 
vantages of market competition in the production of 
public goods. Contracts are awarded on the basis of 
bids as well as on some estimation of dependability.
Private firms operating in a competitive market situa-
tion are assumed to have a greater incentive to keepcosts low than does a publir'. bureau thaat has a monopo_
ly on the rights to produc particular services, 

Public Concessions 
as a Buttress for Centralization 

There is no necessary connection between privatiza-ton and the distribution of authority in a polity; itis 

possible for either highly centralized or nencentral 
political systems to carry out extensive privatization. 
Privatization can also be carried out by either 
democratic or authoritarian regimes. 

Various types of privatization such as contracting 
rout, bexpateato puce quecif-out, however, 	cancan be expected to produce quite dif-

feretepeningonotcoes he atur ofthepolti-
wever, 	 o

ferent outcomes depending on the nature of the politi-

cal system in which they occur. Contracting cut in a 

highly centralized polity probably will not increase 
the efficiency of the production of public goods. This 
is because in a highly centralized political system, the 
executive authorities who award contracts and 
monitor performance are difficult to control. Competiton between prospective contractors therefore 
will likely be minimal. Government contracts become 
lucrative awards to cronies whose production ef
ficiency is likely to be as low or lower than that of a 
public producer. Similarly, the ownership of natural 
resources by the government provides political
leaders wlth lucrative concessions to award to foreign
ordomestic firms. Awardees, in turn, can be expected 
to support the tenure of the leadership at the apex of 
authority. 

Monopolies versus Competitive Markets 

The concentration of political and economic authority 
that characterized the traditional political institutions 
of many developing countries has been preserved or 
inctased since colonial control ended. This meansthat many ideologically capitalist economies maintain 
no competitive markets (DeSoto, 1989), and few ofthese capkalist economies support a dependable capi
tal mdrket or a stable currency. The extensive control 
of central government authorities over access to im
port licenses and foreign currency ensures that only
the politically well-connected are able to get the 
materials necessary to maintain a productive 
enterprise of any complexity. 

In such an environment, privatization efforts that 
involve the sale of public corporations frequentlyresult in neither a wider distribution of control over 
valuable assets nor an increase in productive efficiency. Sales of large firms often end up transferring the 
ownership of public firms into the hands of persons 
whohold political officeorwho are closely connected 
to persons who do. This occurs because, in the absenceof a dependable capital market, only the wealthy andwell-connected can afford to purchase such 
enee ca atortcanbe aseprct 
enterprises. Political authority can be used to protect
 
thenewprivateenterprisefromcompetitivepressures. 

High concentrations of executive authority also 
often mean that the judiciary has little independence. 
In such circumstances, the security of the rights of lesswelcncedrosnp etyucraiIthwell-connected persons in property is uncertain. In theabsence of a stable currency, a capital market, and an 
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independent judiciary, competitive markets are un-
tenable. 

Privatizatlon Is Not a Panacea 
The point of this argument is to warn against 
wholesale efforts toprivatizetheproductionofpublic-
ly provided services in developing countries without 
first considering overall consequences. We are skep-
tical of any institutional option that is accepted as a 
panacea for a wide variety of problems. IIWhile 3d-
ditional research is needed, a combination of 
polycentric provision and privatized production may 
prove to be an efficient approach in many developing 
countries. With polycentric provision, there are mul-
tiple consumers of services rather than a single, 
centralized agency with monopsonisticpowerthatcan 
quite easily be abused. Privatization of production 
can, in at least some instances, provide for competi-
tion which, again, will foster increased production 
efficiency. Understanding the options available for 
the organization of production, however, should be 
conducted systematically within the special environ-
ment of a developing country. 

Conclusion 
Consistent with the work of other scholars interested 
in development, we se indigenous institutions as an 
important source of social capital for the development 
of effective noncentral (or polycentric), public-
private, institutional arrangements for infrastructure 
sustenance. Indigenous institutions represent a 
community's social "know-how" about how to get
things accomplished that involve collective benefits. 
In many developing countries, the successful effort to 
eliminate this social capital has created a substantial 
lacuna in effective organization. Where indigenous 
institutions are still operating effectively to construct, 
operate, and maintain rural infrastructure, it is impor-
tant to study the designprinciplesthat create a struc-
ture of incentives leading to infrastructure sustenance, 
because this information is transferable to assist other 
populations with similar infrastructure concerns. Ear-
lier efforts to devise an optimal blueprint for the 
specific rules organizing public sector activities have 
produced little knowledge that is transferable. 

We have introduced polycentric, or noncentral, 
organization as a distinctly different way ofdistribut
ing decision-making authority. Although we do not 
want to say that hierarchica! principles have no place 
in organizing any public sector activities, noncentral 
principles have much to contribute to the provision 
and production ofsustainable facilities. This assertion 
is reinforced by documented evidence of noncentral 
principles in some of the more effectively governed 
irrigation systems, such as the zanjeras. 

We have also examined some of the more com
mon reservations about the applicability of noncentral 
institutional arrangements for developing countries. 
This discussion emphasized the crucial role an inde
pendent court system plays in maintaining both the 
cohe_:ncc of law and a rule of law in a noncentral 
polity. Together, the rule of a hierarchy of law and a 
hierarchy of courts selected by independent jurisdic
tions can resolve contradictory law in the absence of 
a single, ultimate center of law-making authority. 
Courts are also the key to ensuring that a general law 
can be maintained throughout a country, even though 
law enforcers are not subject to the administrative 

control of acentral authority. 

Although further training will be needed to im
prove systems of public administ.ation, training in the 
absence of improved incentives for administrators is 
not likely to yield increased productivity. Current 
administrative organization also fails to take full ad
vantage of the manpower resources that currently 
exist in developing countries. 

Polycentric organization is often criticized for 
fostering both inefficiency and inequity. Our discus
sion has highlighted the allocative efficiencies as
sociated with a primary reliance on the rule of fiscal 
equivalence, a rule that does not exclude the pos
sibility of redistributing reve- aes if a polity finds the 
outcomes of a strict adherence to fiscal equivalence 
unacceptable. A primary reliance on the principle of 
fiscal equivalence also guards against the creation of 
unnecessary governments in a polity in which groups 
are authorized to form governments in order to carry 
out joint projects. 

11 Skepticism concerning decentralization as a panacea is also strongly articulated by Gow and Van Sant (1985: 109). 
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A view of the development znd maintenance of 
public facilities that is not narrowly confined to the 
public sector has led us to examine public-private 
industry structures as one form of polycentric or
ganization. The privatization of the production of 
public facilities, in which genuine competition is 
maintained among producers, can enhance efficiency 
substantially but should not be viewed as a panacea 
for all the ills ofovercentralization. The independence 
of the adjudication services provided in any polity is 
critically important to the maintenance of competition 
among producers. In addition, public sector actors 
play a crucial role in funding, contracting, and 
monitoring function, even when production is or
ganized privately. How well these functions are car
ried out strongly influences the sustainability of the 
public facilities produced. 
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CHAPTER 9 

Institutional Incentives and Policy Implications 

IN THIS volume we have examined one of the most 
puzzling questions facing public officials, citizens, 

donors, and scholars working to improve the 
economic and social well-being of individuals living 
in developing countries: the problem of sustaining 
rural infrastructure. 1 P- viding sustainable infrastruc-
ture is a key step toward achieving higher levels of 
economic development. Rural infrastructure 
facilities, such as roads, water systcms, community 
buildings, and irrigation systems, when designed, 
financed, constructed, operated, maintained, and used 
in a sustainable manner, enhance the productivity and 
incomes of rural agricultural workers. And, as we 
briefly summarized in Chapter 1, increases in farm 
production and incomes may generate further multi-
plier effects that lead to higher incomes for other 
nonfarm, rural woekers. 

Investments in rural infrastructure, however, en-
tail allocating resources that could otherwise be spent 
on immediate consumption goods, such as food, 
medicine, and clothing, or on other capital invest-
ments, such as construction of urban housing or 
manufacturing establishments. In resource-poor 
countries, the waste of resoiirces that occurs when 
investments in infrastructure projects are not sus-
tained is particularly tragic. During the past several 
decades, massive expenditures have been allocated to 

construct rural infrastructure projects throughout the 
developing world. These investments have frequently 
enhanced productivity, but as we have documented, 
many have not proved to be sustainable. This dissipa
tion of needed capital has agitated donors, host 
governments, development scholars, and the intended 
beneficiaries of these investments. In recent years, 
donors have begun to require that host governmLi ts 
commit themselves in advance to bear the recurrent 
costs associated with donor-assisted infrastructure 
projects. However, ,.,ese paper requirements have not 
proved to be effective instruments for improving the 
likelihood of infrastructure sustenance. 

The Central Question 
Addressed in this Volume 
Multiple causes, which are deeper than a simple dis

regard for the formal maintenance requirements in 
international aid contracts, are responsible for failing 
to invest in the recurrent costs associated with sus
tainable infrastructure. The challenge presented to the 
authors of this report was to answer the question: 
How can the likelihood of maintaining rural in
frastructure facilities be increased in developing 
countries so that these facilities are sustained over 
time rather than allowed to deteriorate long before 
their expected useful lives are completed? Given the 

I It is also a problem facing public officials and citizens living in developed countries. We were asked to examine this question in the 
developing world and thus have focused our attention there, but we are well aware that the problem is not restricted to the 
developing world. 
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multiple factors that contibute to the lack of in-
frastructure maintenance, solving this problem is 
extraordinarily difficult. 

In previous chapters, we have drawn on three 
traditions-the new institutional economics, institu-
tional analysis, and public finance economics-to 
analyze successful and unsuccessful efforts to sustain 
different types of rural infrastructure facilities. In this 
last chapter, we draw the threads of our analyses 
together. Although we do not present a specific 
blueprint for action--in fact, we argue that such a 
blueprint is bound to fail-we do discuss specific 
policy implications derived from our analysis. We 
turn first to a brief synopsis of this mode of analysis. 

The Proposed Analytical Approach 
The diverse characteristics of the different types of 
rural infrastructure, in addition to the significance of 
the compatibility of infrastructure facilF'ies and the 
specific natural and social contexts in which they are 
built, make it impossible to suggest any one particular 
strategy in support of infrastructure sustenance. How-
ever, we can recommend a more general approach to 
the problem: 

Examine e particular incentives of par-ticipants---eonors, higher civil servants, 
tiwir-ltvelonficils,highers,c rats,afrom
lower-level o'fficials, users, contractors, and 
elected officials-to ascertain why particular 
types of infrastructure, once constructed, arete o riracte, onc cstr , aand 

" Identify the sources of the perverse incentives 
leading to massive investments in the con-
struction of infrastructure facilities and paltry 
investments in their maintenance, 

" In light of this analysis, expeiment with 
changes in various aspects of institutional 
structure related to rural infrastructure, 

However, public officials and legislators should 
not expect formal legal changes to make much dif-
ference in long-term sustenance unless most major 
actors understand and support the reasons for the 
changes and are willing to work within a new set of 
rules. Even so, no ch-mge will occur rapidly. Consid-
erable adjustment will be needed as participants learn 
how to work with (and sometimes around) new ways 
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of structuring their relations with oneanother. Some 
institutional changes will relate directly to the in
frastructure development process. Others will relate 
more generally to the go, ernarce of the public sector, 
including the role of a court system in enforcing 
contracts. 

Such a general strategy produces no panacea. But 
it can eliminate the disappointment that inevitably 
occurs when the latest quick-fix does not produce 
noticeable results. Instead of applying a single policy 
reform, we recommend amode of analysis to develop 
optimal solutions to the problem of infrastructure 
sustenance on a case-by-ease basis. 

In Chapter 1,we began with a simple proposition: 

Individualswho are expected to invest resour
ces (including theirown time andlabor)in the 
maintenanceof ruralinfrastructuremust per
ceive that the benefits they obtain exceed the 
costs of the resourcesthey devote to main
tenance. 
In application, this means that lower-level public

officials, who are expected to brave the mud and dust 
to carefully monitor the work of road contractors, will 
not exert much effort (or any effort at all) unless therewards received, in terms of pay, status, and benefits 

the road, are greater than the cost of shirking or 

not working at all (including any sanctions that can beimposed). Farmers served by a government-owned 
ipsd.Fressre yagvrmn-we

-operated irrigation system cannot be expected to 
organize themselves to operate a rotation system and 

clean canals unless the benefits they receive from this 
activity (including more and predictable water) ex
ceed their costs. Before lower-level public servants or 
the users themselves engage in the hard work as
sociated with the operation and maintenance of most
rural infrastructure facilities, net positive benefits 
must be expected. Contracts between donor agencies 
and host governments that do not eventually change 
the benefit-cost c.,culations of those who are ex
pected to do the day-to-day work will have little effect 
on infrastructure sustenance. 

However, the mere existence ofaggregate benefits 
that exceed aggregate costs is not enough to elicit 
individual efforts at a sufficient level to obtain these 
aggregate benefits. This is particularly true when in
dividuals may obtain some portion of the benefits 



produced without much individual effort to obtain 
them. The free-rider problem is now well accepted P 
characterizing a large number of situations in which 
individuals can withhold contributions toward the 
production of joint benefits but cannot be excluded 
from enjoying the benefits once they are provided. 
However, if all potential beneficiaries follow the free-
rider strategy, everyone receives fewer net benefits 
overall, 

We are certainly not the first to notice the per-
vasiveness of free riding in the provision of infrastruc-
ture and other types of public oi" common-pool 
resource goods and services. Prior analyses have 
focused on free riding plus two additional challenges 
characteristic of infrastructure provision: (1) that 
lower costs may be achieved when projects are con-
structed by enterprises that can realize substantial 
economies of scale; and (2) that the design and con-
struction of major infrastructure projects can be sub-
stantially improved if technical expertise is made 
available for these tasks. Consideration of all three of 
these problems is included in our analysis. 

As we pointed out in Chapter 6, however, t 
cated analyses that focus exclusively on these three 
problems frequently have been used to support policy 
recommendations to "strengthen" institutions in 
developing countries. Strengthening institutions is 
frequently interpreted as training civil servants in 
technical and managerial skills and helping to increase 
the power of the central government in relation to 

competing interests. The intended consequences of 
such policy reforms include enhanced design and 
construction technologies, improved agency budget
ing and managerial skills, and firmer commitments to 
fund the recurrent costs of operation and main
tenance.2 One of the practical effects of such policies
is to help increase the power of central governments 
in relation to competing interests without much im
pact on the sustainability of rural infrastructure.3 The 
recognition of the perversities of relying exclusively 
on strong, central governments has generated recom
mendations for decentralization. 

Reforms based on truncated analyses frequently 
produce counterproductive outcomes. Among these is 
thepotential forrent seeking that occurs assoonasthe 
free-rider problem is solved through coerced financial 
contributions to a common, public treasury. Once 
taxes are imposed, they become a fixed cost for 
everyone, except those who are willing to risk ex
posure and punishment for illegal tax avoidance 
strategies. Individual net benefits can be legally en
hanced, however, by lobbying for special entitlements 
or other forms of disproportionate benefits supported 
by the common treasury. Wealthy and powerful 
individuals or groups are likely to have the necessary 
resources to influence the allocation of public funds
that will all,>w them to obtain economic rents fromlarge-scl at rtue o jecs. Thu s l on 
large-scale infrastructure projects. Thus, highly con
centrated benefits can be generated that far exceed the 
cor .. expended in rent-seeking activities. The resul
tant costs are spread across many individuals who are 

2 The U.S. Government Accounting Office, for example, made the following recommendations in an effort to solve the recurrent cost 
problem: 

We believe AID shouldstrengthentheproject planning,loan agreement,and... certificationprocessas aseriousmechanismfor
 
establishing recipientcountry capability,willingness,and commitment to operationand maintenance.lo do thisAID, in
 
conjunction with other donors,should work with recipientcountriesto:
 
-build necessaryinstitutionalcapabilitythrough O&M projects (management,technical training,and equipment maintenance);

-estimate annuallife-of-system O&M costs, includingpersonnel,training,and equipmentrequirements;

-establish O&Mfunding sourceswith the ultimateobjective ofrecipientcountries, includingsystem users,assuming allO&M
 

costs; and
 
-provide necessarymonitoringand early warning of O&M shortfalls(GAO, 1983: 21-22).
 

3 Obviously, investments in training civil servants in technical and managerial skills can be of long-term value in developing human
capital. We do not object to training as a potentially worthwhile investment. Our concern is with the focus on strengthening the 
power of national institutions rather than strengthening the capabilities ofnational, regional, and local agencies as well as those of 
courts, inter-agency arrangements, and private associations. 
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less motivated, and usually less able, to prevent the 
disproportionate allocation of government funds and 
entitlements. 

Elected officials and higher-level civil sets 
may also participate in these activities with or w t 
conscious awareness of the consequences. Elected 
officials in all countries seek ways of obtainingbenefits for their constituents that are likely to

beneitsforther tat ae tocostiuens lkel 
generate further electoral support. For national offi-
cials, getting the potholes fixed in a local road does 
not significantly increase their probabilities of being 
reelected. In contrast, getting potholes fixed ora water 
supply system repaired can be very important for 
locally elected officials. Forcivil servants, particular-
ly those trained as engineers, construction of large-
scale civil works is where professional status and 
promotions within the civil service are achieved. 
Extra-legal opportunities for income are sometimes 
also present. For these reasons, we urge that the prin-
ciples of polycentric governance systems be seriously 
studied for their applicability in developing 
countries.4 

The absence of institutional arrangements that 
facilitate and encourage beneficiaries of localized, 
rural infrastructure facilities to find ways of financing, 
constructing, operating, and maintaining their own 
facilities exacerbates the problem. If few legal instru-
ments exist to enable individuals to make firm com-
mitments to financing the construction and main-
tenance of a local infrastructure project, potential 
beneficiaries must seek national government support 
for facilities that have only local benefits. Further-
more, when everyone else in a country seeks national 
government support, beneficiaries are apt to feel that 
the national government should provide certain kinds 
of facilities even though their benefits are highly 
localized. If these types of infrastructure facilities 
have been provided by the national government else-
where, local beneficiaries may argue, why not here? 

Incentives to engage in rent seeking exist in all 
countries with large, public treasuries. These incen
tives are compounded in some developing countries 
by two factors: (1) the availability of large sums of 
donor assistance devoted to infrastructure develop

ment; and (2) the absence of local and regional, 
general-purpose or special-purpose governments towhom beneficiaries can turn for expressing local
preferences and aggregating resources related to in
frastructure. 

Another intermediate performance criterion that 
we have stressed is the availability of local time and 
place information to complement the technical infor
mation needed to design many infrastructure projects. 
Projects that are designed without extensive 
knowledge of physical and hydrological site charac
teristics and without serious discussions with current 
or potential infrastructure users about use-patterns 
and constraints rarely operate well once constructed. 
Maintaining such projects costs far more than main
taining projects that have been designed with an ap
propriate blend of technical or scientific knowledge 
with local time and place knowledge. 

General Policy
Implications of Our Approach 

In Chapter 6 we presented several detailed analyses 
using 15 intermediate performance criteria for 
evaluating the production and provision ofinfrastruc
ture facilities. These criteria focused on the transac
tion costs associated with coordinating actions ofmul
tiple actors in situations of less than perfect informa
tion where the actors can be expected to engage in 
strategic behavior. We strongly recommend that 
analyses of particular infrastructure issues in specific 
settings consider the full array of relevant charac
teristics of goods described in Chapter 5 and the full 
array of intermediate and overall performance criteria 
described in Chapter 6. However, by considering only 

4 Elected officials r&rely expect to be in office for as long as the expected life-of-system for most infrastructure facilities within their
jurisdictions and will usually derive more personal benefits by constructing new facilities than maintaining old ones. Locally elected 
officials, however, frequently rely on the same infrastructure facilities as those they serve, can be voted out of office for indifference 
to maintenance and repair issues, and have to face their angry constituents on a daily basis. 

5 These large sums are readily available as a result of perverse Lncentives inoperation inside many donor agencies. These incentives 
are generated by performance evaluation criteria that reward officers in part on the basis of their ability to design projects that 
absorb large amounts of money. Donor agencies regard these criteria as necessary evils if they are to comply with legislative

mandates to spend the large sums appropriated for foreign assistance.
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six additional criteria along with the three criteria 
stressed in the truncated analyses discussed in Chapter
6 (scientific information, economies ofscale, and free 
riding), we can suggest particular policies that donors 
and central governments might undertake to improve 
the sustainability of rural infrastructure. Specifically: 

To the already perceived need of gaining 
scientific information, we add a recognition 
of the importance of blending time andplace 
informationin provisionandproductionwith 
scientific information; 

" To the already perceived benefits of gaining 
economies of scale in production, we add arecognition of the problems of controlling
shirkingand corruptionin productionand the
role of monitoring and reward structures; and 

" To the recognized potential for free riding, 
we add a recognition of the additional 
strategic behaviors of rentseeking and corrup-
tion in provision. 

Given these additional transaction costs, when the 
design, construction, operation, and maintenance of 
infrastructure facilities are predominantly organized 
within a single, national government and largely 
financed by external funds, we can predict with some 
confidence the following results: 

" overinvestment in poorly designed and poorly 
constructed large-scale infrastructure projects; 

" underinvestment in the operation and main-
tenance of these projects; 

" rapid deterioration of infrastructure; and 

" excessive investment in repair and rehabilita-
tion of previously constructed projects. 

This is a rather grim picture, but it is also an 
aggregate of numerous working parts. Once the work-
ing parts are identified, the chances of change and 
improvement are enhanced considerably. 

An understanding of this dynamic also helps ex
plain why temporary deconcentration of authority 
from central bureaucratic offices to regional offices 
and the creation of user groups that lack sufficient 
autonomy are not likely to have a strong, long-term 
impact. It may be that some officials recognize that 
such deconcentration results in more effectivelydesigned, constructed, and operated infrastructure. 
But such changes are also likely to create additional 
burdens for lower-level civil servants, to diminish 
their opportunities to enhance their incomes through 
corrupt practices, and to reduce the powers of most 

central bureaucrats. Thus, when a project is com
pleted, few officials are likely to wish to retain these
institutional changes.6 If the beneficiaries of the chan
ges-primarily the users of the infrastructure 
facility-have little voice in the matter, such institutional changes have little chance of survival. This is 
even more likely when the user groups created and 
supported by national governments under these 
programs are frequently not given formal recognition 
and the right to mobilize their own resources. Conse
quently, they have difficulties even surviving once the source of their support has been withdrawn, let aloneuderakinhactveuppot to a etrn t alie 
prais. 
practices. 

The most successful decentralization projects, as 
we learned in Chapter 3,do have many positive (albeit 
sometimes short-lived) effects that are quite consistent with the theoretical argument developed here. 
Projects are better designed and constructed at lower 

costs when well-trained engineers must take the ideas 
and local knowledge of users into account. Projects 
are better maintained when users are able to mobilize 
high levels of resources to undertake operation and 
maintenance activities themselves. When the usersthemselves must pay the costs of constructing or
rehabilitating a facility, they are highly motivated to 

keep original costs as low as possible and to monitor 
the activities of producers to avoid corrupt practices. 
Users are also highly motivated to devise formulae 
that fairly distribute the costs of paying for design and 
construction as well as operation and maintenance 

6 Although not retaining these institutional changes may appear unfortunate in the immediate context, they may have provided an 
educational benefit for their participants that will prove of value in the long term. When future opportunities for institutional reform
again arise, the lessons learned from previous experiments with institutional change may ultimately contribute to the creation of 
institutions that are both productive and enduring. 
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activities. Keeping an open set ofbooks that everyone 
can inspect ensures that no one gets away with free 
riding and that public officials can be held account-
able. Furthermore, mobilizing revenues in the form of 
laborand materials, rather thncash, makes it farmore 
difficult to divert public resources to private ends. 

Designing institutions that motivate all the a s 
involved in infrastructure development to keep tsimilar 
formation, coordination, and information costs down, 
while trying to counteract potential strategic be-
haviors, is a substantial challenge. The evolution of 
polycentric provision and production arrangements
adapted to local history and circumstances is a long-
term strategy well worth serious consideration. En-
abling potential beneficiaries of infrastructure 
facilities and other types of public goods to organize 
themselves into special-purpose enterprises with cir-
cumscribed governmental authority at local and 
regional levels is essential to accomplish the needed 
resource mobilization without the immediate threat of 
massive rent seeking that is involved when large funds 
are clustered in national, general-purpose treasuries, 
Some level of autonomy is needed if citizens and 
officials are to treat these units of government as their 
own and to allocate the resources they mobilize with 
considerable care and thought. 

If various-sized production enterprises are also 
established over time, smaller governments can 
choose among larger enterprises with diverse skills 
and expensive, specialized equipment to undertake 
aspects of infrastructure design and construction 
while deciding whether to retain full responsibility for 
operation and maintenance themselves. Devising ap-
propriate rules for using facilities so as to reduce thepropiator sinruesfailiiesso s t reucethe 
rate of deterioration can also be accomplished more 
effectively by those who see the adverse consequen-
ces of some use-patterns firsthand. 

Developing polycentric governance systems is not 
something thatcanorshouldbedonefromtheoutside.somehincn osholdtht b doe fom he utsde, 
This is not to say that "outsiders" cannot function 
constructively contrutivlys cnduts or dea tht sppot tisas conduits for ideas that support this 

type of development. In this report, we recommend 
institutional reforms that are consistent with a 
polycentric system of governance, not as purveyors of 
a new quick fix but as analysts suggesting an alterna-
tive way of organizing the public sector that is fun-
damentally different from that used in the past to 
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organize so many governments in the developing 
world. Our confidence in the applicability of this 
approach derives from evidence of polycentricity 
productivity at work in developing countries. As 
"discovered" by De Soto (1989) in Peru, a vigorous, 
constructive, informal economy exists in many 

developing countries. Organizational principles 
to those involved in constructing polycentric 

systems are evident in dispute resolution mechanisms 
and other informal public institutions. Many in
digenous institutions that have proved highly successful- over time are also organized using polycentric 

principles. Because institutions are typically designed 
to cope with a particular array of circumstances, it is 
not always possible or advisable to preserve in
digenous institutions unchanged overlong periods of 
time. When circumstances or the nature of the task 
they must perform change, these institutions must also 
change. What is critically important about indigenous 
institutions that did or still do provide ways of effec
tively organizing difficult tasks are the underlying 
principleson which they were (or still are) organized. 

For example, as we point out in Chapter 8, the 
Philippine zanjeras demonstrate a variety of 
mechanisms to cope with free riding, to assign obliga
tions to members in proportion to the benefits they 
receive, and to measure benefits in a way that was 
considered valid by participants. As change occurs, 
such as with the construction of more permanent 
diversion works, some of the tasks people must per
form will change. Rules created to avoid fret riding 
in the maintenance of a brush dam must be adapted to 
prevent free riding in the maintenance of a conciete 
dam. Farmers who are familiar with how their institutions work now can use the underlying principles as a 

tion fornw nsttu inarnemens at 
flectthe new i stances. 

reflect the new circumstances. 

All too frequently, however, irrigation develop
ment projects that are intended to involve farmersinstead create centrally designed "user group or

ins imose y official orgrs o
ganizations" imposed by official organizers whotravel from site to site. While the membership of the 

user group organizations and farmer organizations 
as the zanjerasis the same (i.e., local farmers), 

the major difference between these groups is that the 
former are created and managed by central govern
ment officials whereas the latter are self-organized 
and self-governed. No explanation of institutional 



i 

arrangements that takes place in a user group or-
ganizational meeting lasting at most a few hours can 
convey the same depth of understanding of how to 
make aninstitution workthat members ofthezanjeras 
have derived from their own experience with rule 
forming and reforming over time. 

External advisers can provide more effective as-sistance by learning how some of the better operating 

user groups have solved the problems that many face. 
The International Irrigation Management Institute 
(IM ) in Nepal, for example, has held a number of 
meetings on irrigation practices and institutions. 
Some of these meetings present reports by scholars 
concerning the operation of different types of systems 
and what can be learned from these (see, for example, 
Pradhan and Yoder, 1989); some involve site visits by 
farmers to some of the more successfully managed 
local irrigation systems; and others are seminars at 
which farmers exchange information about how they 
cope with various types of problems. The more suc-
cessful farmer organizations become the model for 
others to study, rather than some abstract, printed 
charter. 

Because indigenous institutions in developing 

countries often evolved during an era in which most
relaionhipswer uch nsttu-notmontizd, mny

relationships were not monetized, many such institu-
tions do not have mechanisms that are as effective at 
enhancing the financial accountability of local offi-
cials as they are in ensuring that individual farmers 
provide their fair share of labor contributions. Devis
ing new rules concerning the appropriate use of funds 
is a challenge that the participants in many indigenous 
institutions face. External advisers can be helpful in 
providing information about options that others have 
tried and found helpful. 

Although indigenous institutions may form the 
foundation for the evolution of a locally adapted 
polycentric system for infrastructure development 
and maintenance, the effective operation of such a 
system also relies on the effective operation of institu-
tions in the wider political system. For example, no 
polycentric system can be very productive without 
monitoring, sanctioning, and conflict resolution 

mechanisms that enable individuals to enter into en
forceable agreements. Without assurance that others 
involved in an agreement will perform as agreed, 
many potentially beneficial ways of organizing in
frastructure development must be toregone. In any 
long-term arrangement, conflicts arise. Without fairand low-cost conflict resolution mechanisms, un
rod dist fesn ncr as l
resolved disputes fester and increase the likelihood
that individuals will refuse to join in maintenance 
activities. 7 Thus, any effort to increase the diversity 
ofprovision and production units needs to pay careful 
attention to various ways ofenhancing conflict resolu
tion mechanisms--both at a local level and as among 
major providers and producers of infrastncture sr
vice n t 

vices. 
Immediate Policy 
Impliate olicy 
Implications of OurApproach 
Are there no shorter-term strategies that national 
governments and donor agencies could adopt that 
would enhance the likelihood that infrastructure 
facilities, once constructed, would be maintained? 
While we offer some proposals that could be imple
mentedgeneral principlesimmediately,rather thanmustspecificso designs.in termsThewe do of 
applicationnofptheseageneral principlesc musti account
application of these general principles must account 
for the specific attributes of (1) the infrastructure 
facility involved; (2) the individuals who are likely to 
be beneficiaries and their resources; and (3)the gover
nance system within which a project is located. 

In analyzing what could be done to improve the 
performance of infrastructure projects, we must first 
consider the type of joint use that is involved. As we 
discussed in Chapter 4, all infrastructure facilities are 
jointly used to some extent by a set of beneficiaries. 
Individuals directly consume the services (e.g., thetransportation service or the water) generated by a 
facility rather than the facility itself, but they do so 
jointly. Gradually, individuals also wear out the 
facility itself. It is therefore important to identify the 
users ofa facility, how large a set they comprise, how 
localized they are, and how homogeneous their 
preferences, use-patterns, assets, and general ways of 
life are. It is also important to examine how sub

7 Water allocation disputes, for example, can undermine mutual trust and willingness to cooperate in the maintenance of an irrigation 
system. 
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tractable the flow of services is given the patterns of This can be accomplished by investing in inuse that exist (see Chapter 4 for a more extended frastructure projects that meet the following condi
discussion of joint use). tions: 

Two types of rural mfrastnrctural facilities need to 
be distinguished: (1)facilities that are used by an 
identifiable, localized group that obtains substantial,
highly salient benefits from that facility; and (2) 
facilties that are used by a larger and more dispersed
population, many members of which do not ex-
perience in the short-term a substantial, readily iden-
tifiable improvement in their lives from an improve-
ment of those facilities. An example of the first type
of facility is a small-scale inigation system or a rural 
water supply system. An example of the second is the 
main trunk of a national highway system or some of 
its heavily travelled branches. Central government 
officials and donors can adopt more stringent project 
design principles in the first case than in the second. 

Small-Scale Infrastructure Sustenance 

Consider, as an example, the principles that could be 
used to design small-scale irrigation projects in a 
developing country. We advise donors and national 
governments interested in enhancing investments in 
sustainable, small-scale irrigation projects to invest in 
the financing and construction of infrastructure 
projects onlywhen firm evidence exists that those who 
are supposed to benefit from a facility: 

1.Are aware of the potential benefits they will 
receive, 

2. 	 Recognize that these benefits will not fully
materialize unless facilities are maintained. 

3. 	Have made afirm commitment to maintain the 
facility over time. 

4. 	 Have the organizational and financial capabilities 
to keep this commitment. 

5. 	 Do not expect to receive resources for rehabilitat-
ing the facility if they fail to maintain it. 

1. 	The direct beneficiaries are willing to invest some 
of their own resources up-front. 

2. 	The direct beneficiaries are willing to pay back a 
substantial portion of the capital costs (at low in
terest and over a long time, if necessary) and to 
undertake maintenance. 

3. 	The direct beneficiaries are assured that they can: 

* 	 participate in designing the project; 
-monitor the quality of the work performed; 

* examine the accounts that form the basis for 
their financial responsibilities; 

•protect established water rights; and 
S hold contractors accountable for inferior 

workmanship that is discovered after the sys
tem is in operation. 

4. 	 The granting agency is assured that: 
farmers' commitments to repay costs will be 
enforced by appropriate legal action, if neces

ary
 

* 	 farmers have an effective organization with 
demonstrated capabilities to mobilize resour
ces, allocate benefits and duties, and resolve 
local conflicts. 

5. 	All donors and the host government are firmly 

committed to the above principles and will not 
provide funds to bail out those beneficiaries 
who fail to perform their responsibilities. 8 

Individuals who are willing to make initial invest
ments to obtain capital goods demonstrate that they 
expect to enjoy future benefits. Furthermore, the 
higher the proportion of the capital investment that 

8 	In light of the imperative that donor agency officers "move" money and the temptations of rent seeking for government officials, 
this is a particularly difficult commitment for donors and host governments to make. It may require the major donors to work
together with the host government on a joint funding strategy. Both donors and host governments may want to provide funds in case
of major disasters to help rebuild structures destroyed by earthquakes, floods, and avalanches. This is a form of "insurance" that
does not destroy incentives to undertake routine maintenance unless the defimition of an externally caused disaster is interpreted too 
broadly. 
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beneficiaries are willing to repay, the higher the 
likelihood that the beneficiaries are not rent seeking 
but rather are attempting to make economically 
feasible investments to enhance productivity. If an 
infrastructure facility is really going to increase the 
well-being of the supposed beneficiaries, they will 
have increased resources to devote to the repayment
in the future. Furthermore, if they know that they have 
to repay capital costs, the beneficiaries are likely to 
insist (ifthey have the institutional autonomy to do so)
that the project have a high likelihood of producing 
net benefits in the future. Under these conditions, 
donoror central government funds are thus enhancing
projects that are considered to be of real value to the 
participants. 

This means that direct beneficiaries or their r.pre-
sentatives must be involved in the design and financial 
planning of an infrastructure producing highly local-
ized benefits, and must have the right to say "no" to a 
project that they do not think is worthwhile. If they 
cannot say "no, "they cannot make a commitment that 
is considered binding because they can always assert 
that they were forced to agree. In addition, to make 
enforceable commitments, the beneficiaries need to 
be: 


organized in a legally recognized form prior 
to the creation of financial and construction ar-
rangements. Beneficiaiescan then participatein the design and financing of the project, as 

well as in the approval of a contract to even-
tually assume ownership of the facility and 
responsibility for its ma;!,z- ance. 

" confident that government officials are also 
making enforceable contracts-that 
beneficiaries can hold public officials account-
able as well as being held accountable. 

* assured that future conflicts over contract en-
forcement will be resolved fairly and that im
partial conflict resolution arenas exist if 
needed. 

The policy implications of our analysis in regard 
to small-scale infrastructure projects are relatively
straightforward: 

Encourage the beneficiaries to organize them-
selves into provision units that can mobilize 

resources to acq.uire ownership of small-scale 
infrastructure facilities over time and assume 
full responsibility for operation and main
tenance; and 

h cacilities that en-Invest in general institutothal 
hance the capabilities of such provision units. 

Some readers may respond that we are simply 
recommending privatization. Such an observation, 
however, does not capture the essence of our analysis.
Strictly private provision involves individuals or 
family units interacting with firms to finance, design, 
construct, operate, and maintain a facility. In Chapter
6, we examined both simple and di Fferentiated market 
arrangements involved in an investment in housing. 
These arrangements can appropriately be called 
private or market arrangements. However, ifa simple 
or differentiated market is to function efficiently or 
fairly, there must be clearly demarcated property
rights, fair anJ !Pow-costcourt systems, and effective 
police systems to enforce these rights. Therefore, 
public institutions play a crucial role in the operation 
of markets in what is called the private sector. 

When groups of beneficiaries organize to provide 
a joint benefit by specifying mutual obligations for 
resource mobilization and for joint decision making, 
some type of goverming authority must be created to 
ensure that mutual obligations are met. Such anauthority is often created even in those cases in which 

the organization technically remains a private rather 
than a public organization. The zanjeras are an ex
ample of aprovision unit that is legally recognized as 
a private corporation. If, however, we were to list the 
powers of the officers of the zanjeras to mobilize 
resources and sanction persons for noncompliance 
with rules, the list of powers would closely resemble 
th. list of powers of many organizations, such as 
special districts in the U.S., that are formally rzcog
nized as public governmental units. 

Large-Scale Infrastructure Sustenance 
The task of enhancing investments in facilities such 

as roads, which yield benefits to a set of less easily
identifiable beneficiaries scattered over a larger spa
tial area, is much more difficult. It is further compli
cated by the fact that the benefits generated by a roadthat are enjoyed by any one individual are often quite
small relative to the benefits enjoyed by the set of all 
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road users. Even when the principal beneficiaries are 
local residents, the incremental benefit of decreased 
transportation costs for a single user may be suffi-
ciently small to substantially weaken the incentives of 
individual users to contribute to road improvement 
efforts. Under these circumstances, it is difficult to 
rely on efforts by individual or small groups of con-sumers to maintain a road. 

Our advice to donors and national governments 
facing such conditions remains similar to that given 
above: opportunities to assist in such investments 
should be foregone until firm evidence exists that the 
intended beneficiaries of the infrastructure facilities 
will contribute substantially toward the costs of 
developing and maintaining such investments. How-
ever, in this instance, it is much harder to specify a set 
of principles that should guide project design. Thereare several reasons for this. 

When the beneficiaries of a road project form a 
large, relatively amorphous group, mobilizing and 
allocating resources so that free riding is forestalled is 
extremely difficult. The relatively small observable 
current benefits enjoyed by local residents as a result 
of maintenance efforts may make it difficult to rely on 
contributions of in-kind resources to finance main-
tenance. Instead, monetary resource mobilization in-struent oarbliely ut onearyneessry.
istruments are commnly abenecopandbyt conear-instruments are commonly accompanied by consider-
ably greater opportunities for rent-seeking activities 
and corruption. Furthermore, the services generated
by rural roads are such that charges directly linking 
payment with benefits received are likely to be impossibl toimpemet; roaernsted, esorce 
mblizat tooplsmut; bensed. Inoar esuhes 
degree of accountability that can be exercised by
beneficiaries over service provision isminimal, 

This suggests that increasing the accountability of 
the actors involved in the provision and production of 
road services is a key to improved sustainability. In 
this regard, we concur fully with Harral and Faiz 
(1988:32) in their review of road deterioration in 
developing countries, when they concluded that: 

Inadequate maintenance in developing 
countries has various causes, but only institu-
tional failure can explain the extent of the inade-
quacy. At the heart of this failure is the absence 
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of public accountability. All activities to 
strengthen institutions, enhance incentives, and 
improve the internal workings of road agencies 
should be judged by their ability to increase ac
countability. 
While we do not presume to have the solution to 

the accountability problem, we do believe that theteacutblt rbew obleeta happroach to institutional analysis proposed in this 
volume is apowerful means ofgenerating appropriate 
solutions. At ihe heart ofany institutional reform must 
be a concern for increasing the competitiveness of 
both providers and producers and ensuring that com
mitments are credible. 

First, with respect to the provision of such 
facilities as roads, provision units should be organized 

ies tt fie th e Mu tino prefesences between users and providers. Multiple provision
units for different types of roads (e.g., localized units 
for minor collector roads primarily serving local resi
dents, larger units for roads connecting market 
centers, and even larger units for regional highways) 
permit more efficient preference aggregation. 

Agan, sons as onding nfrst in
ments sho be oieto up-frotiest 

me burswnothe als requireeatsome portion of the capital costs. But the requirement 
to repay loans implies, as well, that the provision unitsms aesm eea eeu-asn oeso 

thetheir own.o me geeal evenu en es ofAt the local level, such revenues can be 
mobilized by using local fees and taxes that reflect the
benefits received from having passable roads, e.g., 

property-based levies or local marketing fees. Where 
roads are provided by regional or national authorities 
and predominantly serve motorized vehicles, indirect 
taxes associated with vehicle inputs such as petroleumand tires are more likely to be feasible. Where such 
taxes are already imposed by central governments, tax 
sharing based simply on use-level differences, such as 
vehicle miles based on accurate traffic counts, may be 
most appropriate. Again, specific mobilization tech
niques must be tailored to the particular situation. 

Although the availability of revenues is necessary 

for local or regional road provision units to arrange 
for road services, their commitments must be credible 
as well. If local units soon learn that if they do not 
mzaintain the roads, deteriorated roads will be replaced 



by additional grant/loan funds, maintenance is unlike-
ly to result. This means that the national government 
must hold them to their commitments; at the same 
time, the national government must also be credible 
in its commitmens to transfer revenues to local juris-
uictiofls. 

Finally, on the provision side it is necessary that 
those who are using and paying for an infrastructure 
facility, e.g., through indirect taxes on vehicle use-
related activities, have the wherewithal to communi-
cate their preferences to the providers and to hold the 
providers accountable for their decisions. This re-
quires an open decision-making process at all levels, 
such that taxpayers realize that they are contributing 
resources that should be made available to road ser-
vices and have some ability to influence decisions that 
affect the quality of those services. Interest groups
such as bus and truck owners' associations and even 
groups of localities served by regional roads must 
therefore be given the opportunity to voice their 
preferences in allocation decisions. When multiple 
groups are allowed to participate in open arenas to 
determ ine outcom es and when multiple jurisdictions
control decisions about theirown revenues, the ability 
of any single group to seek out rents can be limited, 
Similarly, when public sector decision makers are 
forced to compete forheirpositions of leadership, the 
quantity and quality of services can be expected to riseas these decision makers respond in ways that will 
increase their likelihood of remaining in positions of 
power, 

Competition and the ability to enter into credible 
commitments are also necessary for effective produc-
tion of road construction and maintenance services, 
Again, production contracts are only likely to result in 
well-built facilities if producers can be held account-
able both directly by provision units and as directly as 
possible by users. Although competition can be 
facilitated by multiple private producers, nothing
should preclude public bodies or private voluntary 
organizations from also engaging in the competitive 
process. Thus, for example, one road provision juris-
diction may contract with another to produce par-
ticular road construction or maintenance services. 
Some provision jurisdictions mayreseblea secil-puposjuisdctio,appropriatelysch s a
resemble a special-purpose jurisdiction, such as a 
bridge authority where capital is invested in a par-
ticular facility and tolls can be collected to repay 

capital costs and finance recurrent costs. The key is 
that the process is competitive; the exact legal struc
ture ofall units that participate in the surface transpor
tation industry is less important. 

However, the preceding chapters (especially 
Chapter 4) also suggest that the competitive process 

will work efficiently only if contracts between 
providers and producers permit both parties equal 
access to independent dispute adjudication services. 
Contractors must be unequivocally informed that 
failure to carry out the promised work will result in 
penalties that will harm them both in the present and 
in the future (through decreased likelihood of winning 
subsequent contracts). However, public decision 
makers must also recognize that actiors on their part
that impede the ability of contractors to carry out the 
promised tasks effectively will also make them liable 
forsome type ofpenalty orpunishment, as determined 
by an iadependent judicial body. 

Because the results of inadequate construction or 
maintenance may not show up for a long time, one 
institutional device that deserves greater attention is 

independentalnsevir sthat deseves 
some form of independent insurer that derives small 
payments from all contractors or even from provision 
units. In the event of system failures that can be traced 
to contractor negligence, the insurance company
would be held liable. Such an arrangement creates athird body that woulci find monitoring road service 
production in its own bst interest, and that could act 
as an independent souice of information in helpingadjudicate contractual disputes. Thus, as we have 
emphasized throughout this volume, careful crafting
of appropriate institutional arrangements that provide 
an opportunity for actors to ensure their own best 
interests can lead to results that serve the best interests 
of all. 

Conclusion 
Analysts agree that simple market arrangements, 
without any opportunity for public provision, will fail 
to provide adequate rural infrastructure. In addition, 
we conclude here that simple hiearchical arrange
ments, without local public provision, will also fail. 

men ts assocal wi c prket wilae f aie. 
The costs associated with market failure are differentfrom the costs associated with bureaucratic failure,
but the end result is much the same: inadequate
infrastructure that dampens development. 
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We know from empirical observation that it is 
possible for individuals to craft complex institutional 
arrangements that are highly successful in counteract- 
ing perverse incentives in infrastructure provision 
and preduction. Successful institutional arrangements 
take into account specific provision and 3roduction 
problems in a particular economic, technological, 
and cultural setting. Rarely, however, can successful 
institutional arrangements be characterized simply as 
part of "the market" or "the state." Nor is there a 
single blueprint that can be used to construct success-
ful institutions for mairtaining all types of rural in-
frastructure in all settings. We can assert, however, 
that successful institutional arrangements are usually 
complex rather than simple, and polycentric rather 
than single-centered. But beyond that, the variety of 
complex, polycentric institutions that perform rela-
tively well for some types of rural infrastructure have 
not been successfully fitted into a simple typology. 

No single institutional arrangement, regardless of 
how complex or simple its operation is, can solve the 

problem of infrastructure sustenance without incur
ring substantial costs. When we refer to institutional 
arrangements that counteract perverse incentives, we 
do not mean to suggest that perverse incentives are 
eliminated. Successful institutions for sustaining rural 
infrastructure will continue to face some combination 
of t-ansformation, coordination, information, and 
strategic costs. Even in an idealized model of an 
institution that ignores transaction costs, some fault 
can be found with even relatively successful operating 
institutional arrangements because their operation 
will have been influenced by these costs. What is most 
relevant from an analytical and policy perspective is 
a realistic appraisal of the entire array of costs as
sociated wizh alternative institutional arrangements. 
The preceding chapters have illustrated the nature and 
source of these costs and have shown how a considera
tion of them can guide analysts and policymakers in 
their quest for institutional reforms leading to im
proved sustainability of rural infrastructure in 
developing countries. 
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