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THE ECONOMICS OF MUNICIPAL
SOLID WASTE

David N. Beede
David E. Bloom

This article examines the generation and management of municipal solid
waste through the lens of economics. The authors estimate that the global
burden of municipal solid waste amounted to 1.3 billion metric tons in 1990,
or two-thirds of a kilogram of waste per person per day. Industrial countries
account for a disproportionately high share of the world's waste relative to
their share of world population, while developing countries account for a
disproportionately high share of the world's waste relative to their share of
world income. Analyses across countries and over time reveal that the genera-
tion of municipal solid waste is positively related to variations in per capita
income and that the generation of municipal solid waste per capita does
not vary with population size among countries with comparable per capita
income.

Practices for collecting, processing, and disposing of municipal solid
waste vary widely across countries, generally in accord with the nature of
the waste stream and key environmental and economic features. The least
efficient practices tend to be found in developing countries, creating seri-
ous threats to local environmental quality and public health. Although
considerable evidence indicates that the generation and management of
waste is sensitive to income and price variables, natural incentives to over-
use common property and the presence of intergenerational externalities
both suggest that private economic behavior will not yield socially opti-
mal outcomes in this area. Community intervention may be needed to
promote the social good, with evidence accumulating in support of ar-
rangements involving the participation of private firms. The authors' cal-
culations also suggest that improvements made now in the handling of
hazardous waste will be far less expensive in discounted terms than un-
doing in the future the damage being caused by current practices. Ad-
dressing these issues from a rational societal perspective will become in-
creasingly urgent in the future, especially in the developing countries,
where the authors project that municipal solid waste will increase at an
annual rate of 2.7 percent through the year 2010.

The World Bank Research Obseri er, vol. 10, no.2 (Augusr 1995), pp. 113-50
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T he United Nations Conference on Environment and Development held in
Rio de Janeiro in June 1992 focused world attention on the undesirable
environmental side effects of population growth and economic advance-

ment. The two problems that garnered the most attention were climate change,
caused by the accumulation of greenhouse gases, and depletion of the ozone
layer, caused by the emission of chlorofluorocarbons. Yet, to the extent that
these problems are understood in scientific terms, both appear to be developing
slowly and are not expected to unfold significantly until well into the future.

By contrast, increased levels of municipal solid waste (Msw) may not have the
catastrophic potential of either global warming or stratospheric ozone deple-
tion, but they have long posed threats to environmental qualitv and human health
that are reasonably well understood and typically of great local and immediate
concern. This article therefore explores through the lens of economics the im-
plications for the future of current trends, practices, and policies in the genera-
tion and management of municipal solid waste. Although our analysis focuses
mainly on developing countries, we also devote attention to the example of the
United States, for which relevant data are more readily available.

Using economic reasoning, data analysis, and a review of the literature, we
endeavor to make three main sets of points.

First, huge quantities of municipal solid waste are being generated around the
world. Although much of it is collected and disposed of through controlled in-
cineration or burial in sanitary landfills, a good deal of the rest continues to be
burned in the open or dumped haphazardly, especially in developing countries.
Such practices are putting increasing pressure on land, air, and water quality,
and posing threats to human health that will be exacerbated by projected in-
creases in total waste generation. Our calculations suggest that some improve-
ments in the handling of hazardous wastes now would be less expensive (in
discounted terms) than undoing in the future the damage to the environment
and to human health caused by current handling practices.

Second, solid waste has resource value. Some of it is captured through the
scavenging and recycling practiced in the informal sector throughout the devel-
oping world, and some through community-sponsored recycling systems and
the conversion of waste into energy, compost, or both. Many studies are under
way throughout the world to determine whether further value can be economi-
cally captured from solid waste.

Third, because the benefits of solid waste disposal extend beyond the house-
holds and firms that incur the costs, community intervention mav promote the
social good.

Patterns and Trends in MSW Generation

The focus of this article is on municipal solid waste generated by communities.
Municipal solid waste can be divided into recycled and nonrecycled materials
(see the glossary in box 1 for definitions of msw, recycling, and other technical

114 The World Bantk Research Observer, vol. 10, no. 2 (August, 1995)



Box 1. Glossary

Aerobic composting. A method of composting organic wastes using bacteria and other
organisms that need oxygen. Requires that oxygen be diffused throughout the organic
material, either by mixing the material to expose it to air or bv forcing air through
perforated pipes that pass through the material.

Anaerobic composting. A relatively slow method of composting organic wastes using bac-
teria that cannot function in the presence of oxygen.

Collection. Gathering Msw from where it is generated and transporting it to a transfer
station, processing facility, or landfill to safeguard public health, limit congestion, and
preclude unpleasant odors and offensive sights.

Compost. A soil amendment derived from decomposed organic wastes. Valuable in agri-
culture, horticulture, and land reclamation because it improves the abilitv of soil to
retain moisture and chemical fertilizers and to resist erosion. Can also be used as a
feedstock in aquaculture and as intermediate cover in MSW landfills to reduce the vol-
ume of waste and prevent waste from attracting pests or blowing away into residential
neighborhoods.

Disability-adjusted life-year. A measure of the burden of disease representing the present
value of future vears of disability-free life that are lost because of premature deaths or
cases of disability that occur in a particular year (World Bank 1993).

Disposal. Isolation and containment of the residual waste left after processing.

Landfilling. Disposal of MSW by burying it.

Leachate. Liquid that has seeped throughl Nisw in a landfill and has accumulated possibly
harmful dissolved or suspended materials.

Materials-balance analysis. A method for estimating MSW generation based on the weight
of the domestic output of nondurable goods minus net exports and of discards of du-
rable goods (based on past domestic production minus net exports and on estimated
product lifetimes) adjusted for an estimate of permanent diversions from the waste
stream. Examples of permanent diversions: paperboard used in construction, and sani-
tary papers disposed of in sewage systems.

Methane. By-product of anaerobic composting; can be used as a fuel.

Municipal solid waste (Msw). All solid wastes generated in a community except for indus-
trial and agricultural wastes. Generally includes discarded durable and nondurable goods,
containers and packaging, food scraps, Yard trimmings, and miscellaneous inorganic
debris, including household hazardous wastes and often construction and demolition
debris and sludges and ashes generated by sewage treatment plants and Msw incinera-
tors. Sources of Msw include households, commercial enterprises such as food markets
and offices, and institutions such as schools, transportation terminals, and hospitals.

Processing facility. Facility that transforms the physical characteristics of msw by recy-
cling, composting, burning, or compacting to reduce the threat it poses to human health
and ecosystems, improve its disposability, and possibly capture value from the waste.

Recycling. The act of gathering and refining the by-products of production or consump-
tion activities for use as inputs for production activities.

Recycling facility: high-tech capital-intensive. Facility that uses automated processes to
separate recyclable materials from commingled recyclable materials or raw MsW.

Recycling facility: low-tech capital-intensive. Facility at which workers hand sort com-
mingled recyclable material as it passes by on a conveyor belt.

Residual waste. Incinerator ash, materials that are nor recyclable or not worth recycling,
residues from recycling and composting processes, and unprocessed MSW; generally dis-
posed of in landfills.

(Box continues on following page.)
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Box 1. (Continued)

Sanitary landfill. Method of disposing of .isw to minimize effects on human health and the
environment. Generally consists of a pit lined with clay and plastic to prevent leachate
from seeping into groundwater, drainage pipes to draw off leachate for treatment, de-
posits of MSW in thin layers that are frequently covered with soil or other materials to
keep out water and prevent waste from blowing away or attracting pests, and a system
to collect methane to prevent explosions (the methane is either flared or used as fuel).

Transfer station. A facility where msw from collection vehicles is consolidated into larger
loads that are transported by tractor trailors, railroad, barges, or other means to pro-
cessing facilities or landfills.

Windrows. Piles of aerobically composting materials that are formed into rows and turned
periodically to expose the materials to oxygen and to control the temperature to pro-
mote biodegradation.
Note: This glossary relies heavily on the more comprehensive glossary that appears in Kreith ( 1994a).

Another excellent glossary appears in Tchobanoglus, Theisen, and Vigil (1993).

terms). Examples of recycled materials are discarded aluminum soft-drink cans
melted down to create new cans, food and yard wastes composted and used to
enhance soil fertility, and old newspapers and plastic bottles burned to produce
electricity. The nonrecycled portion of MSW consists of by-products that must
generally be removed from the site lest they interfere with production and con-
sumption by attracting vermin and flies, obstructing passage, clogging drains,
emitting unpleasant odors, and so on. Whether or not materials are recycled
depends on the nature and cost of available production, consumption, recycling,
and disposal technologies, as well as on government regulations. These can vary
widely across economic settings. In developing countries, municipal solid waste
is often disposed of with ash, human waste-where sewage systems do not reach
substantial portions of the population (Mensah and Whitney 1991)-medical
waste (Bartone, Bernstein, and Wright 1990), and industrial waste (Benavides
1992). For this reason, MSW in developing countries is sometimes more harmful
to human and ecological health than it is in industrial countries.

Economic research on Msw is impeded by a lack of data and by imperfections
in what data we have. Time-series data on Msw generation, recovery, and dis-
posal rates are available for only a few countries. Like most variables used in
cross-national empirical research, few country estimates of MSW are derived us-
ing common definitions, data sources, or estimation techniques. Most country
estimates of msw generation (and its composition) are based on either the sam-
pling method or materials-balance analysis. The sampling method involves sort-
ing and weighing samples of the MSW of individual households (see, for example,
the description of the Garbage Project at the University of Arizona in Rathje
and Murphy 1993) and using the results to infer MSW generation rates for a
larger group of households. This method is labor intensive, and therefore pro-
hibitively expensive in some contexts (U.S. Environmental Protection Agency
1992). By contrast, materials-balance analysis estimates MSW generation by weight
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as the tonnage of nondurable-goods consumption plus estimated discards of
durable goods. Generation rates estimated by the Environmental Protection
Agency using materials-balance analysis appear to be broadly consistent with
estimates obtained using the sampling method (U.S. Environmental Protection
Agency, 1992).

Putting aside questions of data quality and comparability, note that published
data on the generation of MSW vary with key economic variables. Data for thirty-
six countries compiled by the World Resources Institute (1993) show that daily
per capita rates of MSW generation range from 0.5 kilograms for Mozambique
(with a per capita gross domestic product, or GDP, of $620 in 1990) to 1.9
kilograms for Australia ($17,000 per capita GDP in 1990). On the basis of other
data sources, researchers have found that the generation of per capita MSW ap-
pears to be at least 0.3 or 0.4 kilograms per day for even the poorest people.

The first column of table 1 estimates the responsiveness of MSW generation to
changes in income and population. The findings show that a 1 percent increase
in per capita income is associated with a 0.34 percent increase in total MsW
generation, and a 1 percent increase in population is associated with a 1.04
percent increase in MSW.1

One might expect the generation of MSW to be relatively insensitive to varia-
tions in per capita income. Even if MSW generation were roughly proportional to
consumption, empirical studies have found that consumption does not vary in
equal proportion with income. Moreover, the share of services in consumption
expenditure appears to rise with income, which also suggests that the genera-
tion of waste is relatively insensitive to income, because the misw that accompa-
nies the consumption of goods is likely to be greater than that produced by the
consumption of services.

Along with the World Resources Institute data, we use the estimated mea-
sures of the responsiveness of Msw to variations in income and population, and
data on per capita GDP and population in 1990 for 149 countries and territories
not included in the analysis summarized in the first column of table 1, to con-
struct an estimate of global MSW generation (see table 2). This exercise suggests
that approximately 1.3 billion metric tons of MSW were generated in 1990, an
average of two-thirds of a kilogram per person per day, or more than the com-
bined global output of wheat and rice in that year (The World Almanac 1 993).2

The last column of table 2 indicates that daily per capita generation of MSW in
low-income countries is well below that in higher-income countries and that the
latter account for a disproportionate share of Msw on a population basis (these
countries account for less than one-sixth of the world's population but generate
more than one-fourth of global Msw), while developing countries account for a
disproportionate share of MSW on an income basis (with less than half of global
GDP but nearly three-fourths of global Msw).

Assuming that national GDP growth rates for the 1980s hold steady, that popu-
lation growth proceeds according to World Bank (1992) projections,3 and that
the statistical relationship reported in the first column of table 1 remains stable,

David N. Beede and David E. Bloom 117



Table 1. Cross-Sectional Patterns in MSW Generation Rates

Forty-five cities Thirty-three states

Country cross-section in China, 1990 in the United States, 1992

Independent variable Untrestricted Restricteda Unrestricted Restricted, Unrestricted Restricted'

GDP per capita 0.34 0.34 0.26 0.29 0.62 0.60
(0.06) (0.06) (0.13) (0.12)

Population 1.04 1.00 0.95 1.00 0.96 1.00
(0.04) (-) (0.06) (-) (0.04) (-)

R2 0.96 0.96 0.87 0.87 0.94 0.94

Number of

observations 36 36 45 45 33 33

- Not applicable.
a. Restricted refers to regression estimation that imposed the assumprion that MsW generation per

capita does not vary with popularion.
Note: Ordinary least squares (OLS) estimates of the covariates of M5sw generation rates. Dependent

variable: natural logarithm of annual mSsw generation by weight. Standard errors in parentheses. Though
not reported, each regression model was specified with a constant term. Chinese city regressions are
based on per capita GDP for each city. U.S. state regressions are based on average personal income in each
state. Eighteen states whose waste included construction and demolition debris, sewage sludge, and in-
dustrial wastes were dropped from the analysis.

Source: For sN'sw generation rates: World Resources Institute 1993; for GDFo per capita and population
estimates: World Bank 1992; for data on Chinese cities: State Statistical Bureau of the People's Republic
of China 1991; for data on U.S. states: Steuteville and Goldstein 1993, U.S. Bureau of the Census 1993,
and U.S. Bureau of Economic Analysis 1994.

global MSW generation is projected to double between 1990 and 2019 (that is, an
average annual growth rate of about 2.4 percent). The per capita MSW genera-
tion rate will not double until 2049, however. In all likelihood these doubling
times will be even longer because of substitution (using aluminum and plastic
instead of steel and glass in containers and packaging, for example) and because
of technological innovations, such as new containers that use less material (Rathje
and Murphy 1993; Alexander 1993).

The same trends and patterns that are evident across countries exist across
jurisdictions in China and the United States (see table 1). That is, per capita MSW

does not vary with population (holding per capita income constant), and total
MSW is positively related but relatively insensitive to variations in per capita
income.

Trends and patterns can also be explored using available time-series data for
Taiwan (China) and the United States (table 3). For Taiwan (China) the esti-
mated sensitivity of MSW generation to variation in incorne is 0.59, and its sensi-
tivity to variations in population is 1.63. If one assumes that MSW generation per
capita does not vary with population among countries with comparable per
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Table 2. Estimated World MSW Generation and Selected Characteristics by Income
Classification of Economies, 1990

Total MSW getnerationh Populatiotn size

Billionzs Percentage Kilograms
of metric Percentage Mlillions Percenitage of wvorld of MSW

Income tonis a of u'orld of of world total per capita
classification, year total people total GDP, per da)

Low 0.598 46.3 3,091 58.5 18.7 0.53

Lower-middle 0.145 11.2 629 11.9 9.9 0.63

Upper-middle 0.193 14.9 748 14.2 16.5 0.71

High 0.357 27.6 816 15.4 54.9 1.20

All economies 1.293 100.0 5,284 100.0 100.0 0.67

a. Classification is based on estimates of GNP per capita: low-income economies, $600 or less in 1990;

lower-middle-income economies, $630 to $2,490; upper-middle-income economies, $2,490 to $7,050;

high-income economies, $9,550 and above.

b. Regression coefficient estimates were used to calculate fitred values for xisw generation for countries

with no published Nisw data. Fitted values (and the published MSW data if available) were then summed

across the countries to arrive at global estimate of MSW generation.

c. International Comparison Project of the United Nations (icp) estimates of GDP. IcP GDP is adjusted for

purchasing power differences. GNP per capita estimates for countries with populations of less than I

million if these were available. For countries for which data on GDP or GNP per capita were not available,

averages (weighted by population) of the icp estimates of GDP per capita for countries within the income

classifications used in World Bank 1992 were computed. Cuba and the People's Democratic Republic of

Korea were classified as low-income countries. Per capita income in the former U.S.S.R. was estimated

by computing the average (weighted by population) 1991 estimated GDP per capita of the countries that

constituted the former U.S.S.R., using estimates from World Bank 1993.

Source: For population, GDP per capita, and income classifications: World Bank 1992; for G[)P per

capita for former Sovier republics, World Bank 1993.

Table 3. Time-Series Patterns in MSW Generation Rates
Taiwan (China) 1980-91' United States 1970-88'

Independent variable Unrestricted Restricted Unrestricted Restricted

GDP per capita 0.59 0.72 0.86 0.63

(0.21) (0.04) (0. 16) (0.05)

Population 1.63 1.00 0.63 1.00

(1,02) (-) (0.25) (-)

R 2 0.98 0.97 0.98 0.92

Durbin-Watson statistic 1.73 1.90 1.61 1.69

Number of observations 12 12 19 19

- Not applicable.

Note: Standard errors in parentheses. Ordinary least squares(ot.s) estimates of the covariates of MSW

generation rates. Dependent variable: natural logarithm of annual Msw generation by weight. Though

not reported, each regression model was specified with a constant term. Taiwan exchange rate based on

1986 average of 39.88 Taiwan dollars to the U.S. dollar.

Source: For Taiwan (China): (Taiwan) (China) 1992 and authors' calculations; for the United States:

Council of Economic Advisers 1993; U.S. Bureau of Census 1978. 1983, 1990; and U.S. Environmental

Protection Agency 1990, 1992.
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capita income, the estimated income sensitivity of MSW generation rises to 0.72
but remains significantly less than 1.0. For the United States the estimated in-
come sensitivity of total MSW generation is 0.86, and the population sensitivity is
0.63. If one assumes that per capita MSW generation does not vary with popula-
tion (holding income per capita constant), the sensitivity of total MSW to income
falls to 0.63 and is significantly less than 1.0 and very close to the cross-state
income responsiveness shown in table 1. These estimates suggest that MSW is
more responsive to income per capita than the cross-country estimates noted
earlier. Nevertheless, MSW generation appears to be positively related but rela-
tively insensitive to variations in per capita income, and per capita amounts do
not vary with respect to population among countries with comparable income
per capita.4

Cost-Benefit Considerations in Managing MSW

Most systems for managing MSW have three basic components: collection and
transport, processing, and disposal. The purpose of collection and transport is
to gather and remove Msw from its point of generation to safeguard public health,
limit congestion, and preclude unpleasant odors and aesthetically offensive sights.
The purpose of processing is to transform the physical characteristics of MSW by
recycling, composting, burning, or compacting in order to reduce the threat it
poses to human health and ecosystems, improve its disposability, and possibly
capture value from the waste. The purpose of disposal is to isolate and contain
the residual waste that is left after processing. Some Msw management systems
ignore or incompletely implement one or more of these key components. For
example, typically only 50 to 70 percent of MSW is collected in the cities of
developing countries (Cointreau-Levine 1994).

Ideally, cost-benefit comparisons will guide choices among the range of
options available for each component of MSW management. Such compari-
sons will reflect a variety of technical parameters that define the physical
characteristics of specific waste streams and local geography, such as cli-
mate, suburbanization, and transportation infrastructure. They will also re-
flect key economic parameters, such as the relative prices of labor, plant and
equipment, materials, energy, and land, which can vary considerably both
within and between countries.

The valuation is relatively clear cut for some costs and benefits of manage-
ment options, such as out-of-pocket collection and transport expenses and rev-
enues from the sale of recyclable materials, compost, and energy. Other, less
obvious, costs and benefits must also be accounted for, however, such as the
opportunity costs of land (for transfer stations, processing facilities, or landfills)
and household labor (especially if households are expected to sort their waste or
transport it to a central collection point) and savings from disposal costs avoided
by new technologies. Further complexities arise in valuing outcomes that are
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not easily expressed in pecuniary terms, such as changes in public health or in
the aesthetic quality of air, water, or land. Cost-benefit comparisons must re-
flect complementarities among options for MSW management; for example, the
cost of producing agricultural-quality compost may fall sharply if households
separate their compostable and noncompostable waste. The comparisons must
also account for the time value of resources, which requires choosing a discount
rate, often a controversial issue.

Although estimating reliable monetary values for all costs and benefits is of-
ten not feasible, the framework of cost-benefit analysis can nonetheless provide
guidance for decisionmaking and evaluation. Four factors generally weigh heavily
in cost-benefit comparisons of alternative options for Msw management: the
relative costs of labor and other production factors, the physical characteristics
of the waste, efficient scales of operation, and nonpecuniary costs and benefits.

Relative Costs of Labor and Other Production Factors

Compared with industrial countries, in developing countries unskilled labor
is abundant, skilled labor and physical capital are scarce, and infrastructure is
often limited. As a consequence, the cost of unskilled labor relative to skilled
labor, land, and capital is generally lower. Although capital-intensive waste-
management techniques, which are typically intensive in human capital and in-
frastructure as well, may be economically efficient in industrial countries, they
are not likely to be so in developing countries.

Labor-intensive collection and processing of recyclable materials are found
throughout the developing world. Households bring their recyclables to redemp-
tion centers (Cointreau and others 1984). Small-scale entrepreneurs go door to
door to purchase recyclables. (The Zabbaleen in Cairo, for example, provide
collection services in exchange for the opportunity to extract recyclable materi-
als and food waste for resale.) Collection workers and scavengers rummage
through household waste put out for collection. The proportion of official work
time that collection workers take to sort recyclables ranges from 10 percent in
Mexico City to 40 percent in Bangkok. In Manila collection workers routinely
take with them on their routes scavengers who pick out and sell recyclable ma-
terials and share the proceeds with the collection workers. Scavengers sift through
waste at transfer stations and final dumpsites. It is estimated that about 7,000
scavengers are working at the MSW dumps in Manila, 8,000 in Jakarta, and
10,000 in Mexico City (Cointreau-Levine 1994).

Often the privately run businesses that purchase, clean, sort, and sell recyclables
in bulk to other middlemen or directly to factories are also highly labor inten-
sive. (See Bennett and others 1993 and Sicular 1992 for descriptions of the recy-
cling industry in Jakarta.) The practice of scavenging may also have implica-
tions for the adoption of other waste-management techniques, as in Jakarta,
where scavengers were observed regularly tearing apart waste that had been
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machine-compacted and baled by the city government's Msw sanitation agency
(Bartone, Bernstein, and Wright 1990).

By contrast, the collection and processing of recyclable materials in industrial
countries are considerably more capital-intensive. Nevertheless, there is a broad
range of capital intensities of recycling activities within the United States and
presumably within other industrial countries.5 The most capital-intensive method
is mixed MSW collection, in which MSW is collected and delivered to a facility
using complex equipment to extract recyclable materials, the remainder often
being used to make fuels for electricity-generating incinerators.

A somewhat less capital-intensive system for recycling is the collection of old
newspapers and commingled glass, metal, and plastic materials. Generally, this
method requires special trucks that have two compartments, one for newspa-
pers and the other for the rest of the recyclable materials. Households and firms
perform the initial separation of recyclable materials, and the process is refined
at materials-recovery facilities.

Here again the range of capital intensities is broad. Some recovery facilities
use highly automated systems with magnets to extract ferrous metals, air clas-
sifiers with blowers to separate light materials, such as plastics, by weight, and
eddy-current separators with magnets above a conveyor belt that induce an op-
posing magnetic field in aluminum on the belt and push it off into a separate bin.
Others use a "low-tech" conveyor belt that transports recyclable materials past
workers who pick and sort the materials.

Among the least capital-intensive, and hence most labor-intensive, recycling
systems in use in industrial countries is one in which either households sort and
separate each type of recyclable material (paper, aluminum, steel cans, different
types of plastic, glass by color, lawn and compostable food wastes) or workers
sort commingled recyclable materials as they collect them and place each type
of waste in its own compartment in the collection truck. Sometimes households
must transport separated recyclable materials to drop-off centers-containers
scattered throughout a community or staffed facilities-or to bottle buy-back
centers, in the case of beverage-container deposit systems. To reduce transport
costs, all capital-intensive recycling systems require that materials be shredded,
baled, or pulverized.

Labor-intensive aerobic composting facilities may be more appropriate in
developing countries than the highly automated aerobic or anaerobic facilities
typical of industrial countries. In the most extreme cases, workers may use only
simple hand tools to handsort nonrecyclable biodegradable materials from
noncompostable materials, build and turn windrows, and screen and bag fin-
ished compost. (See Bennett and others 1993 for details of a project in Jakarta
that developed a highly labor-intensive composting technique. To avoid the
labor-intensive process of turning windrows, researchers experimented with a
more capital-intensive forced-aeration static-pile technique but quickly rejected
it as economically inefficient.) Capital-intensive composting projects in devel-
oping countries often fail, as in Lagos (Cointreau-Levine 1994: 29), or they may
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be converted to relatively more labor-intensive facilities, as in Jakarta and a
number of cities in India.

Substituting labor for capital in the management of MSW has its limits, how-
ever. Singapore's Environment Ministry claims that recycling materials other
than paper and metal cans is impractical and that capital-intensive incineration
to produce energy, conserve landfill space, and recover some metals is more
cost-effective (The Straits Times 1994). Landfill disposal in developing coun-
tries usually involves discarding the waste in open dumps (Bartone and Bernstein
1993). This practice is insufficiently capital-intensive, because siting landfills in
areas with a high water table or constructing them without clay liners may lead
to the formation of leachate that can seep out of the landfill and pollute ground-
water and surface water. To the extent that hazardous waste is present in the
MSW stream, leachate could seriously contaminate the water supply, which could
adversely affect agriculture, with costly health implications for current and fu-
ture generations.

Public cleansing of streets and open areas is critically important in areas where
waste is indiscriminately dumped alongside roads. Inefficient collection tech-
niques exacerbate this problem. In the old quarters of Moroccan cities, for ex-
ample, residents discard food waste in the streets, and the following morning,
when crews sweep it up into wicker baskets, some of it spills back onto the
streets (Ohnesorgen 1993). In Shanghai, uncovered collection trucks also spill
some of their loads back onto the streets (Ward and Li 1993). In developing
countries, the cost per metric ton of cleaning waste off the streets is estimated to
be between two and three times the cost of collection (Cointreau-Levine 1994),
so covered trucks or other more costly collection equipment that reduces spill-
age would probably be more efficient.

Composition and Physical Characteristics of MSW

The composition and physical characteristics of MSW affect the economics of
collecting, processing, and residual disposal.

Table 4 reports data on the average composition by weight of Msw for several
cities in developing countries and for the United States. Food waste is the largest
component in the cities of developing countries but is a relatively small compo-
nent in the United States. This difference reflects relatively high consumption of
unprocessed vegetables, fruits, and meats in the developing countries, which
leads to more discarding of peel, bones, and other food wastes. A comparative
study of msw in Mexico City and the United States, for example, found that
Mexican households consumed less processed and packaged foods and discarded
higher amounts of food waste. An estimated $1.4 million worth of food (in
1980 dollars) was discarded each day in Mexico City in 1980. The high figure is
attributable to poor refrigeration and storage facilities in low-income Mexican
households and to the low cost of food staples because of heavy government
subsidies (Rathje, Reilly, and Hughes 1985). In the United States, factories that
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Table 4. Composition and Physical Characteristics of Municipal Solid Waste,
Selected Locations and Years

Bangkoka Dar es Salaatn Jakarta Mexico City United States
Category 1989 1988 1989 1980 1990

Composition of MSW
(percentage hy weight)

Food waste 39.2 62.5 60 43.1 8.1
Glass 3.2 0.3 2 8.4 6.5
Paper 12.4 6.2 2 19.2 32.3
Plastic 9.4 0.3 2 5.0 9.8
Leather, rubber 1.9 n.a. n.a. n.a. 2.7
Metals 1.7 1.2 2 3.7 7.7
Textiles 3.2 1.8 n.a. 5.7 3.3
Miscellaneous 29.0k 27.7 32 14.9' 29.6'

Characteristic
Discard rate (kilograms

per capita per day)' 0.9 0.7-0.9 0.5e 1.0 1.6
Landfill density

(kilograms per cubic meter) 615 980 1,000 640 460
Potential landfill utilization rate

(cubic meters per capita
per year)? 0.5 0.3 0.2 0.6 1.3

Percentage biodegradable
(by weight)5 67 69 62 66 67

Moisture content of biodegrad-
able portion of MSW (percent) 31 44 42 34 20

C/N ratio of biodegradable
portion of MSW 88:1 32:1 24:1 49:1 90:1

Energy content of MSW
(kilojoules per kilogram) 11,300 6,300 6,000 8,900 12,900

n.a. Not available.
Note: C/N is carbon to nitrogen. 1 kilojoule = 0.948 British thermal unit (BsTL).
a. Estimates are for residential NMsw from low-income-housing areas.
b. Wood and grass constitute 15.2 percent of total MSW discards and are included under "Miscella-

neous" in the table but counted separately as yard wastes to compute average physical characteristics of
MSW.

c. Yard wastes (grass and shrub trimmings) constitute 4.1 percent of total Msw discards for Mexico
City and 26.3 percent for the United States. They are included under "Miscellaneous" in the table but
counted separately to compute average physical characteristics of tMSW.

d. For the United States, discards equal MSW net of materials recovered for recycling or composting.
For other countries, discards by households and firms are MSW net of materials recovered by them, by
scavengers, or bv collection workers.

e. Based on estimated total daily MSW generation rate of 5,000 metric tons per day and estimated
population of 9,882,000 in 1991.

f. The landfill density estimates for each material were based on experimental compaction of each
material to simulate landfill conditions in the United States (U.S. Environmental Protection Agency 1992).
These densities were used to estimare landfill density of Msw in the cities of developing countries.

g. Based on the landfill densities of Msw components, these are upper-bound estimates, because when
the materials in Msw are intermingled, there tends to be less void space than if only one material were
deposited in the landfill.

h. The sum of shares of paper, wood, yard wastes, and food wastes.
Source: For Bangkok: Muttamara, Visvanathan, and Alwis 1992/93; for Dar es Salaam: Yhdego 1991;

for Jakarta: Bennett and others 1993, The World Almanac 1993, and Yhdego 1991; for Mexico City:
Rathje, Reillv, and Hughes 1985; for the United States: U.S. Environmental Protection Agency 1992. For
data on characteristics: Tchobanoglous, Theisen, and Vigil 1993.
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produce packaged foods generally recycle food preparation wastes into animal
feed or incinerate them to produce energy.

By contrast, paper accounts for a much smaller share of MSW in the cities of
developing countries than in the United States, reflecting lower per capita con-
sumption of packaged goods, office paper, newspapers, and magazines. A study
using data from twenty-seven countries found a negative and statistically signifi-
cant correlation between packaging waste and food waste: an additional kilo-
gram of plastic packaging was associated with 1.1 fewer kilograms of food waste,
and an additional kilogram of paper packaging with 0.7 fewer kilograms of
food waste (Alter 1989). The higher food-waste content of MSW in cities of the
developing countries is more or less offset by the lower paper content, resulting
in comparable biodegradable content.

Key characteristics of MSW affecting collection, composting, and disposal in-
clude density, biodegradable content, moisture content of the biodegradable
portion, the carbon-to-nitrogen (C/N) ratio of the biodegradable portion, and
energy content.

Density affects landfill capacity and equipment requirements for collection
and transport. Biodegradable content is important because biodegradable ma-
terials can be converted through microbial activity either into compost or into
methane, which can be captured and used as a fuel. Such conversion may be
economical in the northeast United States, where landfill tipping fees run as
high as $110 a metric ton. Worldwide, the only commercial venture that con-
verts waste into transport fuels is operating in Italy. The process is likely to yield
less fuel in developing countries, where MSW contains less paper and wood and
more moisture than in industrial countries. Tipping fees are likely to be lower as
well, making these processes less economically efficient (Chen 1995).

The moisture content of biodegradable MSW affects collection, composting,
and incineration. Compacting trucks designed in the United States often per-
form poorly when loaded with the high-moisture waste typically found in many
developing countries (Bartone, Bernstein, and Wright 1990). High-moisture waste
also tends to clog windrow aeration machines, reducing the efficiency of the
equipment.

With respect to composting, the moisture content needed to achieve the most
rapid conversion into compost is 50 to 60 percent (Tchobanoglous, Theisen,
and Vigil 1993). This exceeds the moisture content of biodegradable MSW for
every location reported in table 4 (although moisture content can vary consider-
ably by season). Maintaining moisture content at a level that reduces composting
time may keep average production costs down, but it may make composting
prohibitively costly in arid regions and in areas with water contaminated by
salt, heavy metals, or other nonbiodegradable pollutants. Arid regions can con-
serve water by using compost in agriculture; thus there is a tradeoff in deciding
how best to use scarce water resources in these regions.

With respect to incineration, the energy content of Msw in developing countries is
generally much lower than in the United States, as table 4 indicates, mainly because
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of high moisture content. Incineration to reduce volume (which lowers landfill costs)
and perhaps to generate energy is impeded by moisture. This problem is generally
dealt with by adding fuel, which increases the capital intensity of incineration and
reduces its cost-effectiveness (Elkington and Shopley 1989).

The C/N ratio of the biodegradable portion of MSW is another important de-
terminant of the speed (and therefore the cost) of composting. The optimal C/N

ratio of 25:1 is substantially exceeded for all the locations reported in table 4
except Jakarta and Dar es Salaam. Lower C/N ratios can be achieved, although
at a cost, by blending waste with sewage sludge or certain animal manures, such
as chicken or cow, that have relatively low C/N ratios (Tchobanoglous, Theisen,
and Vigil 1993). But if the primary goal is to recover energy by anaerobic diges-
tion of organic materials, too low a C/N ratio can lead to excessive generation of
ammonia. A C/N ratio of less than 10:1 kills the anaerobic bacteria that generate
methane (Tchobanoglous, Theisen, and Vigil 1993).

Efficient Scale of Operations

Because the average cost per ton of collecting, processing, or disposing of
MSW generally varies with the amount of waste being handled, the scale of op-
erations may be crucial to the selection of cost-effective management options.
Average management costs per ton of MSW may decline as the scale of opera-
tions increases, for several reasons. First, MSW management facilities have cer-
tain costs that are relatively invariant to the amount of waste dealt with at the
facility, within a specified range. These fixed costs include (a) compensation for
workers in such overhead occupations as administrator, engineer, technician,
mechanic, and salesperson, and (b) the cost of plant and equipment, access roads
to facilities, water and electricity hookups, and siting and licensing. For ex-
ample, a study of 340 Msw collection operations in the United States found that
average collection costs per ton declined as the scale of operations increased to
service for 50,000 persons and remained unchanged when the service popula-
tion exceeded 50,000 (Stevens 1977). Management alternatives that are inten-
sive in unskilled labor will tend to achieve their minimum average costs per ton
at lower levels of capacity than alternatives that are intensive in physical and
human capital.

Second, average costs of MSW management may decline as the amount of
waste handled rises and more specialized workers or machines are used. For
example, a relatively small but capital-intensive composting facility may use a
single bulldozer or bucket loader for forming and turning windrows and for
consolidating and moving composted material from the windrow area of the
facility to the curing area. These are not the most efficient machines for turning
windrows, however, because they compact the material and do not accomplish
much mixing or aeration. Specialized windrow-turning equipment may be more
cost-effective at large-capacity (more than a few metric tons per day), capital-
intensive facilities (Diaz, Savage, and Golueke 1994).
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The geographical characteristics of metropolitan areas may affect the degree
to which there are economies of scale in waste management. Households in
rural areas are typically able to dispose of MSW in ways that do not adversely
affect their neighbors. For example, rural households may dump their MSW in
nearby fields or wooded areas; they may burn their MSW; or they may compost
organic substances. Urban households that cannot exercise these options re-
quire frequent and reliable MSW collection.

Although urbanization raises the concentration per square meter of MSW,

which may lower the average cost of collection, urbanization may also in-
crease the cost of MSW management because low-income urban areas often
have narrow or congested streets that cannot support large collection trucks
(Cointreau-Levine 1994). Given such infrastructure, it may be cost-effective
to use communal containers to which residents bring their MSW. Waste-
management systems in Egypt, India, Indonesia, and the Philippines use
handcarts for door-to-door MSW collection in low-income neighborhoods.
The Msw is often delivered to neighborhood bins or mini-transfer stations
(Bartone, Bernstein, and Wright 1990); the waste is collected by larger trucks
for transport to processing or disposal facilities. Because handcart collection
requires relatively little capital investment compared with motorized vehicle
collection, the minimum efficient scale of handcart collection is relatively
small. If urbanization outpaces the development of transportation infrastruc-
ture, the average cost of MSW management will tend to rise.

Suburbanization can raise the costs per ton of collection and transport.6 First,
insofar as it is associated with rising land costs at the fringes of metropolitan
areas, suburbanization may raise the cost of establishing new MSW management
facilities. Taiwan (China), for example, is increasingly turning to incineration,
presumably because of prohibitively high land-acquisition costs for landfills.
Second, suburbanization may increase the average distance that collection ve-
hicles must travel from one collection site to the next. Greater travel distances
increase the likelihood that a system of transfer stations would be cost-benefi-
cial. If hauling distances to Msw processing or disposal facilities are greater than
fifteen to twenty kilometers or travel time exceeds thirty minutes, delivering
collected MSW to transfer stations where it can be consolidated into large loads
that can be transported by tractor-trailer trucks, rail cars, or barges to large-
scale management facilities is generally less expensive than transporting the same
amount of Msw in smaller vehicles (Bartone and Bernstein 1993).

These efficiencies occur because vehicle operators, fuel, and container re-
quirements are relatively unresponsive to increases in truck capacity.
Cointreau-Levine (1994) suggests that there may be considerable economies
of scale in transfer stations, especially if compaction devices are used to fill
tractor-trailer trucks, as in Bogota, Colombia (Tchobanoglous, Theisen, and
Vigil 1993). Building enough capacity to cut down the time that collection
vehicles must wait to unload can reduce transportation costs. Locating transfer
stations near MSW generators and near major transportation routes also helps
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to lower hauling costs per ton of MSW, but these savings must be traded off
against community and environmental protests. Objections may be appeased
by designing enclosed transfer stations to reduce odors and the possibility
that wind may blow trash out of the facility and by careful monitoring to
ensure that waste does not accumulate at the facility for more than several
hours (Tchobanoglous, Theisen, and Vigil 1993). World Bank projects in
Calcutta and Lagos encountered difficulties and delays in acquiring land with
economic, environmental, and political features suitable for transfer station
sites (Bartone, Bernstein, and Wright 1990). The cost of siting these facilities
probably is not responsive to the level of throughput capacity, so higher costs
for sites may lead to fewer but larger facilities.

In developing countries, informal-sector recycling enterprises are gener-
ally extremely labor intensive and hence do not show economies of scale.
Low-technology capital intensive recycling facilities appear to show weak
economies of scale, and high-technology capital-intensive recycling facilities
actually appear to exhibit diseconomies of scale (Kreith 1994b).

There appear to be economies of scale in high-technology incineration facili-
ties. This conclusion is based on statistical analyses of the association between
operating and maintenance costs (excluding collection costs) and plant capacity
for facilities that burn largely unprocessed MSW, generate both steam and elec-
tricity, and range in capacity from 90 metric tons to 1,100 metric tons a day.
The economies of scale, however, do not appear to extend to mass burn facili-
ties that generate only electricity, which operate on an even larger scale (average
capacity of 1,100 metric tons of MSW a day) (Kreith 1994b). The installed capi-
tal cost per ton of MSW capacity of incinerator emission-control systems appears
to decline sharply as the daily capacity of facilities rises from about 500 metric
tons to 1,000 metric tons, leveling off for facilities with greater than 1,500 met-
ric tons a day (Teller 1994). In the United States the economies arise partly
because of the difficulty of siting and obtaining regulatory permits and because
of the high cost of air pollution control devices (see, for example, Bailey 1993a
and 1993b).

Evidence for the United States also suggests that the average cost of oper-
ating sanitary landfills declines by about 70 percent as their capacity in-
creases from 227 metric tons to 2,700 metric tons a day (DeLong 1994).
Recently issued U.S. Environmental Protection Agency regulations for site
preparation and management to prevent groundwater contamination appear
to impose even higher fixed costs on MSW landfills, creating even greater
regulation-driven economies of scale.

In sum, the limited economies of scale available in collection of Msw and the
greater economies of scale associated with transfer stations, landfills, and other
Msw management facilities suggest that collection services are best provided on
a decentralized basis, whereas it may be more cost-effective for disposal and
treatment facilities to be consolidated at a regional or metropolitan area level
(Bartone and Bernstein 1993).
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Nonpecuniary Costs and Benefits

Decisionmakers must take into account the implications of MSW management
alternatives for public health and environmental quality. Poor collection or dis-
posal practices attract and promote the breeding of insects, rodents, and patho-
gens that can cause and transmit diseases, particularly several of the diseases in
the tropical cluster: schistosomiasis, South American trypanosomiasis, and
Bancroftian filariasis. The World Bank estimates the burden to developing coun-
tries from these diseases alone was 8 million disability-adjusted life-years in
1990, or about two life-years per 1,000 population. An estimated 25 percent of
these might have been averted through "feasible interventions" (World Bank
1993), such as covering the waste delivered to a dumpsite with fifteen to thirty
centimeters of soil at the end of each day. (Doing so sacrifices landfill capacity,
but this cost could be lessened by using relatively low-quality composted MSW as
the daily cover; see Tchobanog]ous, Theisen, and Vigil 1993.)

Although the direct contribution of inadequate management of MSW to the
burden of disease in developing countries is modest, the indirect contribution is
larger. For example, waste may clog open drains, creating breeding grounds for
malaria- and dengue-transmitting mosquitos (Mensah and Whitney 1991), or
causing floods in rainy seasons, which may increase human contact with patho-
gen-infected feces contained in the waste.

Cleaning up MSW landfills contaminated by hazardous waste appears to be sub-
stantially more costly than placing the waste in specially designed hazardous waste
landfills at the outset. The experience of the United States is instructive. Closed MSW

landfills in the United States account for a large share of hazardous-waste sites that
have been targeted for cleanup under the 1980 Comprehensive Environmental Re-
sponse, Compensation and Liability Act, also known as Superfund (U.S. Congress
1989). Soil contaminated by hazardous wastes may include not only the remnants
of waste deposited on the site in the past, but also neighboring soil that has soaked
up leachate from the waste. In the United States, household hazardous waste ac-
counts for less than 1 percent of MSW by weight, suggesting that industrial and
commercial hazardous wastes were the main contaminants at old landfills. (More
recently, regulations that restrict the disposal of hazardous waste in MSW landfills
have led to lower concentrations of harmful compounds in leachate in new landfills;
see Tchobanoglous, Theisen, and Vigil 1993.)

There are two major methods for cleaning up the contaminated soil after it is
excavated. One method is to deposit it in licensed hazardous-waste landfills,
which have double plastic linings, high-technology leachate collection systems,
and rigorous management. In the United States, these landfills charge tipping
fees between $220 a metric ton and $550 a metric ton of contaminated soil
(Schneider 1994). The other method is to incinerate the soil in special kilns at
high temperatures (Bowen and Lambe 1994), also at high cost.

A simple calculation suggests that disposing of hazardous waste in
hazardous-waste landfills or incinerators instead of in ordinary MSW landfills
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is highly cost-beneficial. Consider, for example, a landfill with a fifteen-year
capacity at the present pace of accepting MSW. Suppose 10 percent of the
waste discarded at the dump is hazardous. Suppose further that shortly after
the landfill reaches its capacity, a decision is made that for public safety the
entire dumpsite must be excavated and the wastes transferred to a landfill or
incinerator specifically designed for hazardous materials. Assume the dis-
posal cost at the hazardous-waste treatment and disposal facility is seven
times the cost at the MSW landfill (the average MSW landfill disposal fee in the
United States was $31 a metric ton in 1993, according to Bailey 1993a). The
cleanup option would have a positive net present value only if the discount
rate were in excess of 28 percent, which is far above even upper-bound esti-
mates of the social discount rate. If the cleanup is instead deferred for an-
other ten years, the break-even discount rate will be about 14 percent, which
is close to typical estimates of the social discount rate. The true break-even
discount rate may be even higher: the costs of excavating and transporting
the waste from the MSW landfill to the hazardous-waste treatment and dis-
posal facility were not included in the calculation, and the hazardous pro-
portion of waste deposited in MSW landfills is likely to be less than 10 per-
cent. To the extent that not only the waste deposited in the landfill but also
the neighboring soil, perhaps contaminated by toxic leachate, must be exca-
vated and transported to a hazardous waste treatment and disposal facility,
the break-even discount rate would be higher still. The length of the deferral
period for cleaning up the landfill may depend in part on the time it takes for
leachates to contaminate ground and surface waters.

Landfills may also contribute to the accumulation of greenhouse gases in the
atmosphere. The Intergovernmental Panel on Climate Change estimates that
between 20 million metric tons and 70 million metric tons of methane (about 6
percent of estimated global annual methane emissions) are emitted annually by
the anaerobic decomposition of organic waste at landfills worldwide (U.S. De-
partment of Energy 1993). Developing countries contribute relatively little to
global methane emissions, but that could change with a shift toward sanitary
landfill practices. (The accumulation of greenhouse gases could be reduced if
the methane were collected and flared or used as fuel; an estimated 940,000
metric tons of methane were recovered for fuel use in the United States in 1990;
see U.S. Department of Energy 1993).

Incineration releases several pollutants into the atmosphere, including par-
ticulate matter and incomplete-combustion products such as carbon monoxide,
nitrogen oxides, chlorinated and other hydrocarbons, acid gases, and mercury
and lead (U.S. Congress 1989). Modern incinerators in industrial countries
generally use a combination of furnace temperatures of 1,800 degrees Fahren-
heit for complete combustion, electrostatic precipitators or fabric filters to re-
move particulate matter and metals, and scrubbers to remove acid gases. Al-
though these measures eliminate most of the air pollutants, continuing controversy
about the risks of air emissions to human and ecosystem health often make the
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siting of new facilities difficult (U.S. Congress 1989). In many developing coun-
tries, MSW is burned with few or no emission controls and therefore is likely to
pose a greater threat to the environment per ton incinerated than if burned in
state-of-the-art incinerators. Still, the use of coal, wood, or dried animal dung as
fuel and the rapidly increasing vehicular emissions and industrial pollution are
together far more important sources of morbidity and mortality than smoke
from MSW landfills (although perhaps not for MSW landfill workers and scaven-
gers and residents of nearby communities).

Attaching a monetary value to changes in health and environmental quality is
a classic economic problem. It is typically addressed by attempting to estimate
through surveys or more indirect means the willingness of individuals to pay for
the benefits of environmental quality. Even this method may provide only a
lower-bound valuation, because it does not take into account the preferences of
future generations or of individuals outside the local community who have an
interest in these issues. An example of how economists use indirect methods to
value environmental quality can be found in Nelson, Genereux, and Genereux
(1992). Using data on prices and other characteristics of houses located near a
MSW landfill in the United States, this study estimated that, other factors held
constant, housing values rise with distance from a landfill (an average of 6.2
percent a mile within a two-mile radius of the landfill), presumably because the
environmental and aesthetic problems of living near a landfill diminish as dis-
tance from it increases.

Contingent-valuation surveys are another way for economists to estimate the
willingness of individuals to pay for improvements in their environment. Con-
tingent-valuation surveys describe a program, for example, an enhanced waste
collection and street-cleaning program, and its likely environmental consequences.
Questions are then designed to elicit truthful and consistent information from
respondents about their willingness to pay for the program. Surveys must be
carefully designed and administered to ensure that respondents fully understand
the proposed program, which can often be very technical, that they do not try to
give answers they hope will influence policy decisions rather than provide accu-
rate reflections of the value they attach to the program, and that their answers
focus on the question at hand and not on broader environmental issues (Portney
1994).s Households in cities of developing countries generally report little will-
ingness to pay for improved Ntsw services, either because they place little value
on improved management or because they do not believe that the supposed
levels of service will be achieved.

Selected Economic Issues

The generation of x.sw, its physical characteristics, and its management are
all influenced by household income and a variety of price variables. For a num-
ber of reasons, however, private economic behavior is unlikely to yield socially
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optimal outcomes with respect to the generation and management of MSW. Gov-
ernment intervention in a variety of forms may therefore be needed to overcome
these market failures.

The Role of Private Economic Behavior

Both the cross-country and time-series data in tables 1 and 3 indicate that the
generation of Msw is positively related to average income. Presumably, this re-
sult captures the net impact of several underlying mechanisms, including the
effects of income on consumption, on the distribution of consumption between
goods and services, and on the demand for environmental quality. Environmen-
tal quality is probably like most goods: high-income households are likely to
demand more of it than low-income households and are willing to pay more for
it. In addition, the complexity and distance (in time or space) of the health and
aesthetic implications of low-quality air, land, and water make it likely that
better-educated households have stronger preferences for environmental qual-
ity. This reinforces the effect of income on the demand for environmental qual-
ity because higher incomes are associated with higher levels of education (Baumol
and Oates 1988).

The positive association of income and msw generation may also reflect the
net effect of higher wages on the amount of waste produced by household ac-
tivities. Higher wages are normally associated with a higher valuation of time
and therefore with greater purchases of prepared foods, which generate more
packaging waste and less food-scrap waste, less use of ash-generating coal or
wood for home heating and cooking and more reliance on electricity or meth-
ane, and less effort devoted to recycling waste for personal pecuniary gain. Thus,
higher wages affect not only the quantity of MSW that is generated but also its
composition and the degree to which households process it before discarding the
residue.

A number of price variables also influence behaviors that affect the genera-
tion, composition, and management of MSW. All else being equal, higher market
prices offered for recyclables provide incentives for households and firms to
gather, clean, and transport materials extracted from waste for sale and reuse.
The price that must be paid for the disposal of waste also affects the actions of
households and firms. For example, the residents of Seattle, Wash., pay a fee for
each uniform-sized garbage can of trash they put out for collection. This has led to
the "Seattle stomp," as residents try to compress as much trash in a can as possible
to minimize collection fees (Richards 1993). In developing countries, the least costly
options for disposal of waste-dumping it in public spaces or burning it openly-
are often the most popular (Bartone and Bernstein 1993). Although inexpensive in
terms of out-of-pocket costs and environmental effects to those who dump or burn
waste, these acts may impose large costs on society. Aesthetic, environmental, and
health problems may result, especially in densely populated urban areas. The con-
tamination of the water supply caused by dumping waste in unlined and unsealed
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pits and the air pollution produced by burning waste at dumpsites or in crude incin-
erators may also cause urgent health and cleanup problems, particularly if the MSW

contains hazardous materials. Without reimbursement, individual households are
unlikely to choose a more costly but less socially damaging way to dispose of waste.
It is very difficult to collect voluntary payments from other households that benefit
from better disposal methods, because the private regulation of the use of common
property is hard to monitor and enforce. Moreover, even if the market for manage-
ment services reflected the willingness of persons living today to pay for environ-
mental quality, it would not reflect the preferences of the future generations who
will be forced to bear the costs of current management practices. Households and
firms left to their own devices may reap benefits from avoiding investment in envi-
ronmentally sound waste disposal, but they leave a legacy of far greater damage to
future generations.

The Role of Government

Common property resources and intergenerational externalities provide in-
centives for households and firms to underconsume services in the private mar-
ket for MSW management. Because the benefits of some kinds of MSW manage-
ment to households and firms fall short of the benefits to society, the optimal
government interventions are those that align the private and social incentives
for MSW disposal as closely as possible.9 The government has access to a number
of policy instruments.

VOLUMETRIC AND FLAT TARIFFS. Government can undertake one or more of
the tasks of MSW collection, transport, processing, and disposal, charging either
a volumetric tariff (a curbside charge per unit volume of waste handled) or a
benefit tax (a flat amount per household). A volumetric tariff gives households
and firms an incentive to reduce residual waste ("Project 88-Round lI" 1991)
either by changing the way they produce and consume, by recycling, or by il-
licitly dumping or burning waste.

In an analysis of per unit charges for curbside collection of MSW, Repetto and
others (1992) estimated that environmental damage and the amount of waste
households set out for collection would be substantially reduced by charging
households a fee that fully reflected the costs of collection and disposal. The
study used 1980-89 data on Misw collection charges and tonnage of waste
collected and deposited in landfills by a sample of fourteen communities in the
United States. Ten of these communities levied curbside collection charges. The
results suggest that a $1.50 charge per 32-gallon container (which typically holds
about 9.5 kilograms) induced households to cut the waste they put out for col-
lection by an average of 18 percent per capita (0.2 kilograms per capita per
day). When the fees were combined with a program for collecting recyclable
materials from households, the average reduction increased to more than 30
percent.
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A flat benefit tax charged to all households as part of their utility or property
tax bill may be the most effective way for cities of developing countries to pay
for MSW management, reduce the incentive to dump MSW illegally, and possibly
subsidize MSW management services for poor neighborhoods. Such an arrange-
ment has financed 100 percent of the cost of MSW management in Santiago,
Chile. Santiago, Caracas, Sao Paulo, and Rio de Janeiro all bill households for
MSw services on the basis of past MSW management costs. Because of low infla-
tion in Chile, Santiago's Misw management fees have been in line with current
MSW management costs. In the other cities, accelerating inflation has led to con-
sistent underestimates of management costs; as a result, management fees have
covered only 10 to 70 percent of program costs (Bartone and others 1991).
Although benefit taxes do not provide an incentive to reduce MSW discards, in
developing countries it is likely that most of the recyclable or reusable materials
have been recovered by the time MSW is put out for collection.

DEPOSIT REFUND SCHEMES. Fullerton and Kinnamon (1993) present a theoreti-
cal model where illicit burning or dumping are options for msw disposal and the
resulting environmental damage is greater than from sanitary landfilling or in-
cineration. In such circumstances, a deposit-refund scheme for recycling waste
may be a more efficient policy than levying curbside charges. The clear advan-
tage is that it encourages households and firms not to dump or burn Msw ille-
gally. Moreover, it may be cheaper to manage a deposit-refund scheme than to
monitor the disposal behavior of many small-scale illegal dumpers ("Project
88-Round II" 1991). Cyprus, Egypt, India, Lebanon, and Syria have deposit-
refund systems for carbonated-beverage containers made of glass; Australia,
Canada, France, Germany, Switzerland, and the United States have deposit-
refund systems for various types of beverage containers; and the Scandinavian
countries are considering deposit-refund systems for certain products contain-
ing mercury and cadmium, such as batteries (King, Crosson, and Shogren 1993).
Whether the benefits of these programs, including aesthetic benefits, exceed the
costs, including the opportunity cost of households' time, is not entirely clear
(see, for example, Porter 1978).

PRICE AND TAX INCENTIVE POLICIES. Incentive policies that indirectly affect prices
are also an option. Fees can be imposed on goods at the retail level to reflect
expected disposal costs. This policy is less precise than curbside charges because
it does not directly influence disposal decisions. It may affect consumption deci-
sions, however, and hence the composition of MSW. If a system of curbside charges
is too costly to operate, as would probably be the case in developing countries,
packaging taxes may be a second-best policy ("Project 88-Round II" 1991). A
related policy would be to tax the virgin-materials content of goods at the point
of production to reflect their disposal costs. This policy may be easier to admin-
ister than retail charges and would give producers, and ultimately consumers, a
clear incentive to favor recycled over virgin materials.
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A problem with these policies is that any variations in disposal costs within
the product's geographic market will mean that the tax will inaccurately reflect
local disposal costs ("Project 88-Round II" 1991). Another issue is the distribu-
tional impact of retail or virgin-content disposal charges. Some evidence, at least
for the United States, indicates that low-income households are more likely to
purchase small sizes of packaged goods than to buy in bulk, perhaps because
they lack storage space or cannot afford to tie up their limited funds in stored
food. Thus, low-income households may purchase more packaging per unit of
product than high-income households, which suggests that retail and virgin-
materials taxes would be regressive (Rathje and Murphy 1993).

Well-intentioned government policies that influence prices may have unin-
tended and undesirable consequences on the quality and scope of MSW manage-
ment. In India, Indonesia, and other developing countries, for example, govern-
ments subsidize the production of chemical fertilizers, thereby stifling the
development of agricultural markets for compost. Yet compost not only cuts
down on fertilizer use, but reduces runoff pollution by enhancing the ability of
soil to prevent fertilizer from leaching out after rainfall.

SITING INCENTIVES. Policymakers can create incentives that indirectly affect
mSW disposal behavior. For example, policymakers in industrial countries
frequently face local resistance to the siting of MSW disposal facilities. So-called
NIMBY (not in my back yard) activism may also arise in developing countries
even if government authorities are trying to site and construct environmentally
benign facilities. Previous MSW landfills in developing countries were almost uni-
versally so poorly managed that many governments have little credibility when
they claim that the new facilities will be well managed. A potential solution
might be to require a locality to encourage debate and to hold a fair and binding
referendum if the government or a firm proposes to build an MSW disposal facil-
ity within its borders. This would encourage the builders of the facility to choose
communities whose voters would be willing to accept the smallest compensa-
tion package-those communities either least affected by the facility or most in
need of the compensation ("Project 88-Round II" 1991).

For example, the province of Alberta, Canada, devised a successful process
for siting a hazardous-waste treatment facility. After canvassing sites for their
technical suitability, representatives of the Alberta government met with offi-
cials of the jurisdictions containing the sites. The localities had the choice of
continuing to participate in or dropping out of the siting process. Once the pro-
vincial government narrowed down the remaining potential sites, each of the
five remaining communities held a referendum to measure support for the pro-
posed facility. Seventy-nine percent of the voters in Swan Lake approved of the
facility, even though no fees were paid to the community as a condition for
locating there. Swan Lake's economy was based on oil and gas industries, which
meant that the community was familiar with hazardous operations. Moreover,
the facility represented an opportunity for the town to diversify into a new in-
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dustry. After the facility opened in 1987, community support remained strong,
mainly because the operators of the facility were careful to remain available to
answer questions from the public (LaGrega, Buckingham, and Evans 1994).

EDUCATION. Another government policy would be to educate households about
the health and aesthetic implications of undesirable MSW management practices
(Bartone and Bernstein 1993; Ohnesorgen 1993). In the United States in the
early 1900s, for example, youth leagues were set up in many cities to educate
the population about proper handling and disposal of solid waste (Melosi 1981).
More sophisticated approaches to mass education might use radio, television,
and school programs.

RESEARCH AND DEVELOPMENT. There may be underinvestment in the research
and development of socially efficient MSW management practices. Entrepreneurs
generally have no incentive to develop the small-scale, labor-intensive methods
that may be most appropriate for developing countries. It is difficult to reap
much of the gain from methods that are easy to imitate and inexpensive to
implement. Governments can correct this problem by supporting research on
the development of low-cost Nisw management techniques or institutional ar-
rangements for handling MSW in environmentally friendly ways.

Private Provision of Management Services

It may be more efficient for a city government to contract for MSW manage-
ment services instead of providing the services itself. Profit-seeking firms generally
have greater flexibility and incentive than government bureaucracies both to
redeploy workers and physical capital quickly in response to changing circum-
stances and to design and implement cost-cutting innovations. The key to effi-
cient privatization of MSW management is to promote competitive bidding by
private firms (and even by public agencies). To realize the potential gains in
efficiency, the government must be able to hold contractors accountable for
their performance. The better able the government is to specify the tasks it seeks
to accomplish, including setting standards for environmentally sound practices,
the more easily it can evaluate contractor performance. And the more effective
the government's mechanism for penalizing poor performance, the greater the
likelihood that private provision of MSW management services will be more effi-
cient than public provision (Donahue 1989).

Conversely, a private firm granted exclusive control over MSW management
with insufficient monitoring of its performance may exercise its monopoly power
to earn a higher-than-normal rate of return on its investment. A city govern-
ment that fails to foster a competitive environment will find that privatization
does not increase efficiency. Instead, the lure of excess profits for entrepreneurs
and of above-market wages for labor unions will encourage both groups-whether
through lobbying, campaign contributions, bribes, or kickbacks on the part of
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the entrepreneurs or strikes on the part of public waste-collection workers-to
influence governments to make inefficient spending decisions (Donahue 1989).
The threat of a strike by public waste-collection workers can be a particularly
potent weapon. The unpleasant prospect of suspended service will lead voters to
put extreme pressure on elected officials to settle labor disputes (Donahue 1989).

Empirical studies of private MSW collection services in Canada, the United
Kingdom, and the United States have generally found that noncompetitive pub-
lic collection services are less efficient than competitive contracting by private
firms. Some of the studies found, however, that open competition-allowing
free entry and exit of firms into the regulated Msw collection market-was the
least efficient of the three modes of service delivery. Some evidence shows that
public agencies bidding against private firms for contracts are about as efficient
as their competitors; the efficiency gains from competition do not depend on the
form of ownership of the collection service (Donahue 1989).

A review of private MSW services in Latin America confirms that one reason
they are efficient is effective government regulation and monitoring. Unfortu-
nately, both private and municipal collection enterprises sometimes dump MSW

at open landfills instead of disposing of it at the nearly state-of-the-art, capital-
intensive sanitary landfills in Buenos Aires, Caracas, and Santiago. This appar-
ently happens because the local MsW management agencies have been unable to
collect sufficient fees to pay for tipping charges at the sanitary landfills (Bartone
and others 1991). A solution might be to reduce the incentive for illegal and
unsafe dumping by subsidizing tipping fees.

Experiences in the United States and Developing Countries

MSW management experience in the United States has differed widely from
experiences in the developing countries. These experiences illustrate the wide
range of private and public factors that influence decisions on MSW manage-
ment, the variety of approaches adopted to address these factors, and the qual-
ity of the results.

United States

Expenditures on NiSW collection and disposal in the United States increased
from $4.7 billion in 1972 to $14.5 billion in 1992 (both figures in 1987 dollars),
or an average annual growth rate of 5.8 percent (Rutledge and Vogan 1994).
These figures include payments by households to private collection and disposal
businesses; local, state, and federal government spending on publicly provided
service; and fees paid by governments to private mSW management contractors
to provide services to households, government agencies, and perhaps other enti-
ties. They do not include the expenditures by enterprises and institutions other
than households and governments, which account for between 35 and 45 per-
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cent of MSW generation in the United States (U.S. Environmental Protection
Agency 1992). The U.S. federal government provides virtually no mLsw collec-
tion and disposal services to entities other than federal agencies.

Although expenditures on collection and disposal in 1992 amounted to only
0.29 percent of GDP (up from 0.15 percent in 1972), the 5.8 percent average
annual growth rate from 1972 to 1992 substantially exceeded the average an-
nual growth rates of 1.4 percent in real GDP per capita and 1.0 in population.
Given the estimated sensitivities of MSW generation to changes in GDP and popu-
lation reported in table 3, this increase in expenditures suggests a sharp rise in
the real per-ton cost of managing MSW'. Furthermore, the increase coincided
with growing employment in the Msw management sector, an increasing share
of which is private. A 1975 study estimated that private firms collected the MSW
of between one-third and one-half of all households in the United States (Donahue
1989). Corresponding estimates for the early 1990s range as high as 80 percent
(McAdams 1994). In 1991 an estimated 343,000 people were employed in the
collection, transport, and disposal of misw, of which about two-thirds were em-
ployed by private firms (U.S. Bureau of the Census 1991, 1993).

The doubling of real per capita Msw collection, transport, and disposal costs
in the United States during the past two decades resulted in part from an in-
crease of nearly a third in daily per capita waste generation, up from 1.5 kilograms
in 1970 to about 2.0 kilograms in 1990 (U.S. Environmental Protection Agency
1992).

About 66 percent of Msw is currently deposited in landfills, roughly the same
share as in 1965. Nearly 15 percent is recycled, up from 6.6 percent in 1965 and
9.9 percent in 1985. Another 2.1 percent of MSW is composted, for a total of
about 17 percent that is recovered before disposal. Finally, 15.2 percent is incin-
erated to generate energy, up sharply from 4.6 percent in 1985 (U.S. Environ-
mental Protection Agency 1992). The rise of recycling and composting and of
converting waste to energy reflects increased awareness of the potential value
that resides in MSW, more ambitious state recycling goals, and possibly increased
value of recyclable materials.

LANDFILL. Another reason that per capita MSw management costs have doubled
has been the increasingly stringent regulations imposed by states and, more re-
cently, the federal government. In 1993 the U.S. Environmental Protection
Agency's Municipal Solid Waste Landfill Criteria took effect. These regulations

* Impose restrictions on the location of new landfills
* Require a daily cover of six inches of soil on landfills
* Require owner-operators of landfills to check for and remediate methane

emission
* Largely prohibit the open burning of waste
* Mandate owner-operators to build and maintain control systems for storm-

water runon-runoff
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* Set maximum contaminant levels for groundwater as a basis for designing
new landfills, which can be met by lining landfills with a layer of
impermeable material two feet thick plus a synthetic flexible membrane
barrier and a leachate collection system

* Require owner-operators to file plans for closing the landfill (including a
two-foot earthen cover) and for thirty years of postclosure maintenance of
the final cover, during which ground water and methane gas are monitored
and leachate management is continued (U.S. Environmental Protection
Agency 1993).

The U.S. Office of Technology Assessment estimates that imposing pollution
controls on landfills increases the average Msw disposal cost per metric ton to
$20 compared with $9 (1988 dollars) for landfills with no pollution controls
(U.S. Congress 1989), although the cost of pollution controls probably varies
with regional differences in hydrogeology.

Controls appear to have evolved in response to the side effects of earlier at-
tempts to limit the environmental problems associated with landfills (Ham 1993).
In the 1960s landfills began to be sited away from surface waters and wetlands
to avoid surface-water contamination. In the early 1970s groundwater contam-
ination led to requirements that landfills be located in areas with low water
tables and tight soils (fine silts and clays) or be lined with clay. By the mid-I 970s
experts realized that these requirements led to leachate accumulation within
landfills and leakage into surrounding areas, so leachate collection and treat-
ment systems were mandated. Because these systems are costly, landfill opera-
tors tried to limit the entry of water into landfills by using clay or plastic mem-
brane caps. Unfortunately, this practice prevented the venting of methane and
posed a danger of explosion, so by the mid-1980s methane was collected for
flaring or for use. Excluding all water from landfills is impossible, and some
decomposition will occur anyway. Consequently, monitoring of leachate and
gases must take place for many years, even after a landfill is closed, a costly
process that many developing countries cannot afford.

The increasingly strict state and federal landfill regulations led to many land-
fill closures and a great deal of concern in the late 1980s about future landfill
capacity. Some 14,000 landfills have been closed in the United States since 1978,
leaving about 6,000 in operation. Many of those that were shut down were open
dumps and relatively small, while the landfills still in operation are much larger
(Rathje and Murphy 1993). New landfills are becoming more and more difficult
to site because of local resistance, and increasing amounts of MSW must be hauled
farther, adding to the cost.

RECYCLINCi. Much of the increase in recycling since 1985 is attributable to
mandatory recycling goals or programs imposed by many states. Judging whether
recvcling programs are cost-beneficial is hampered by poor, incomplete, or in-
consistent data (Spencer 1994). Prices for recyclable materials have climbed

Dauid N. Beede a?7d David E. Blooni 139



recently, for various reasons: new plants that are capable of recycling old news-
papers and other materials have driven up demand. Government agencies are
now required to use recycled paper. The global economic recovery is leading to
high prices for virgin materials (Pressler 1995). Meanwhile, landfill capacity has
increased considerably in the past several years, lowering disposal prices per ton
and leading to declining cost savings from recycling (Bailey 1992). Furthermore,
curbside collection of recyclable materials adds considerably to the overall cost
of MSW collection (Kreith 1994a). Even advocates of recycling acknowledge that
prices for recyclable materials have not risen to the point where curbside recy-
cling programs are profitable. Thus the already difficult judgment of whether
the benefits of recycling outweigh the costs depends on the hard-to-measure
costs of environmental damage that have been avoided (Pressler 1995).

INCINERATION. A combination of factors was responsible for the sharp rise
between 1985 and 1990 in the percentage of MSW being burned for energy re-
covery. Among these were growing concerns that landfill capacity was inadequate,
regulations requiring utilities to purchase electricity from incinerators at pre-
mium rates, investment tax credits covering the construction of incinerators,
and inexpensive government-backed financing for the construction of incinera-
tors. Most of the incentives for incinerator construction were reduced or discon-
tinued by the early 1990s, and with MSW incineration fees now roughly double
the corresponding landfill fees (Bailey 1993b), the growth in incineration has
moderated.

Locations in Developing Countries

Experiences in the developing countries are different from the United States
experience and from each other. The character of the Msw problem differs from
one location to another, depending on the physical characteristics of the solid
waste and on local geography. In Bangkok and Shanghai, narrow streets make
waste collection difficult. Coal, which generates substantial amounts of ash, is
still widely used to heat homes in Shanghai, although ash as a percentage of the
MSW stream has been decreasing since the mid-1980s. Per capita MSW generation
rates are nearly 50 percent higher in the summer because of a seasonal increase
in food wastes from fruits and vegetables (Ward and Li 1993).

Notwithstanding the diversity in developing countries, several generalizations
emerge from a brief review of MSW management experiences in a sample of
developing country locations: Bangkok, Dar es Salaam, Jakarta, Mexico City,
Shanghai, and Taiwan (China).

A GROWING PROBLEM. Solid waste is not only a sizable problem throughout
the developing world, but a growing one, partly because of population growth
and partly because rising per capita incomes in much of the developing world
have led to rising per capita generation of waste.
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From 1982 to 1989, daily per capita MSW generation in Bangkok increased
from 0.6 to 0.9 kilogram (Muttamara, Visvanathan, and Alwis 1992/93). Mexico
City residents each generate about 1.0 kilogram of MSW a day, double the esti-
mated rate in the 1950s, with even faster growth in per capita generation of
nonbiodegradable waste (Meade 1992). Shanghai's daily per capita MSW genera-
tion of 0.80 kilogram translates into 2.50 million metric tons a year, up from
1.31 million metric tons at the beginning of the 1980s (Ward and Li 1993). In
Taiwan (China), per capita MSW generation increased an average of 4.8 percent
a year from 1980 to 1991 (Taiwan, China 1992).

COLLECTION AND URBANIZATION. The urban proportion of the population of
developing countries increased from 25 to 46 percent between 1970 and 1991.
Moreover, the annual growth rate of urban populations in developing countries
has accelerated from an average of 3.7 percent in the 1970s to 6.3 percent in the
1980s (even though the much lower overall annual average rate of population
growth for developing countries decelerated from 2.2 percent in the 1970s to
2.0 percent in the 1980s (World Bank 1993). These trends, combined with rising
per capita income in many developing countries, have led to burgeoning concen-
trations of MSW in metropolitan areas. It is likely that these trends drive up the
average cost of collection, processing, and disposal and strain the administrative
capacities of city governments. About 20 percent of solid waste in Bangkok is
believed to be dumped into the city's canals or burned (Muttamara, Visvanathan,
and Alwis 1992/93). In 1988 Dar es Salaam's population of roughly 1.5 million
people generated about 1,040 tons to 1,340 tons of waste a day. The city's
system for handling solid waste involves collection and transport by truck to an
open dumpsite about six kilometers outside the city, but the scope and effective-
ness of this system are limited. Only about 180 tons of MSW are actually col-
lected each day by the city's thirty trucks operating on a limited number of
accessible streets (Yhdego 1991). In Jakarta, the city government and private
companies together collect only about 60 to 80 percent of MSW. They transport
it to open, unlined dumps on the outskirts of the city, where some of it is burned.
Much of the remainder is burned in the open air within the city, dumped in local
waterways, or left to decompose on unused plots of land. Mexico City uses
2,000 collection trucks (including street sweepers), only 60 to 65 percent of
which are typically in operating condition at any time (Meade 1992). In Shang-
hai collection is labor intensive, and waste is transported to landfills by trucks
and barges. Because only 60 percent of the trucks hauling waste are covered,
much is scattered along streets and spilled into waterways in the process (Ward
and Li 1993).

ADVERSE EFFECTS OF POOR PROCESSING AND DISPOSAL. Poor processing and dis-
posal practices have serious adverse effects on the quality of air, water, and
land. About 90 percent of Bangkok's collected MSW is disposed of by open dump-
ing, and the remaining 10 percent is composted or incinerated (Muttamara,
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Visvanathan, and Alwis 1992/93). Most of Dar es Salaam's household waste is
discarded into open pits near households, on streets, in markets, or in stormwater
drainage channels (Yhdego 1991). Some is burned. Moreover, the city's main
dump, which was fairly isolated when it was established in 1965, is now close to
several communities and contributes leachate to the nearby Luhanga River
(Yhdego 1988). Most of Shanghai's landfills rest on land with sandy soils and
high water tables, causing foul odors, insect concentrations, and leachate pollu-
tion of local drinking water (Ward and Li 1993). In 1984 the Shanghai govern-
ment built a simple MSW composting plant with a capacity of 300 metric tons a
day, in which MSW is composted in large, closed containers for one month and
then put on grates and sorted by particle size. Owing to poor quality control,
however, the compost is heavily contaminated with glass, plastics, and metals
and is therefore of relatively little value to local farmers (Ward and Li 1993).

WIDESPREAD INFORMAL SECTOR RECYCLING. Bangkok households typically se-
parate newspapers, magazines, cardboard, and bottles from their solid waste to
sell to door-to-door collectors. Street scavengers pick through waste in streetside
containers, collection crews spend an estimated 40 percent of their time sorting
through the waste for recyclable materials they can sell to supplement their
incomes, and scavengers pick over the rest at the dumps. Scavengers and refuse
collectors sell recyclables to small-scale recycling shops near the dumps
(Muttamara, Visvanathan, and Alwis 1992/93). In Mexico City, collection work-
ers sort through waste for recyclables they can sell to supplement their incomes.
This has become increasingly difficult, however, because the quantity and value
of recyclable materials declined dramatically in 1982, when the economic crisis
led household help to screen the waste more carefully (Meade 1992). In Dar es
Salaam, considerable scavenging, under very difficult conditions, takes place at
both the main dump and throughout the city (Yhdego 1991). Some organized
extraction of recyclables takes place at Shanghai's landfills (Ward and Li 1993).
Throughout Jakarta an estimated 30,000 to 60,000 scavengers extract recy-
clable materials such as glass, paper, cardboard, metals, wood, rubber, bones,
and textiles from the waste stream. They sell these materials to small-scale en-
trepreneurs who sort, clean, bundle, and sell them to other middlemen who
specialize in particular materials, which they in turn transport and sell to recy-
cling factories.

Conclusion

In 1992 the Gallup International Institute conducted an in-depth international
survey of attitudes toward environmental quality. The survey polled large, repre-
sentative samples of citizens of twenty-four countries (twelve industrial and twelve
developing countries, accounting for about 40 percent of global population) in
Eastern and Western Europe, North America, Latin America, Asia, and Africa,
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giving it the broadest coverage of any international survey on the environment
to date (Dunlap, Gallup, and Gallup 1993b).

Two of the survey questions made specific reference to Msw generation and
management. One asked whether people who "use more resources than thev
need" and who "throw away too much" contribute a "great deal" to their nation's
environmental problems. About one-third to two-thirds of the respondents (54
percent on a population-weighted basis) said "yes" (Dunlap, Gallup, and Gallup
1993a). Interestingly, the affirmative response rates do not vary with per capita
income.

The other question asked whether "inadequate sewage, sanitation and gar-
bage disposal" was a "very serious" problem (Dunlap, Gallup, and Gallup 1993a).
The range of affirmative response rates was wider than for the first question,
between 2 and 62 percent, although the population-weighted affirmative re-
sponse rate was only 37 percent. A strong negative relationship was apparent
between income and concern about this problem.

The Gallup poll findings suggest that concern about MSW generation is strong
in both developing and industrial countries, reflecting the large and rapidly grow-
ing burden of Nisw, especially in developing countries. Between 1990 and 2010,
we project a 2.7 percent annual rate of increase in MSW generation in the devel-
oping counties, nearly double the projected rate of increase in the industrial
countries. The Gallup poll findings also suggest that the capacity of MSW man-
agement systems is weak in many developing countries. Nevertheless, there are
encouraging signs that economic development leads to stronger institutional struc-
tures and a willingness to experiment with and invest in projects that can allevi-
ate long-standing problems of MSW management in ways that are appropriate to
a country's level of development.

For low-income countries, one option may be to remove sanctions on infor-
mal sector collection and recycling enterprises, integrate them with other MSW

management strategies, and explore ways that these enterprises can economi-
cally divert more MSW from landfills.

For example, even though scavengers extract most of the readily recyclable
material from Jakarta's solid waste, interest has grown in the possibility of ex-
tracting further value from the organic portion of the remainder by converting it
into compost. In recent years, investigators have conducted a number of projects
to explore the technical and economic feasibility of composting the biodegra-
dable portion of nonrecycled NMSW. Perhaps the most promising of these is a
project sponsored by the government of Indonesia that began by establishing an
experimental station in Jakarta in late 1989 to develop a composting technique
appropriate for the city's waste stream, climate, and labor-surplus economy;
study the cost of producing compost using that technique; and investigate the
economic uses of compost and the nature and potential size of the compost
market. By late 1990 the investigators had developed a technique for which
preliminary technical and financial results were sufficiently encouraging to jus-
tify establishing four pilot projects. These projects, known as Enterprises for

Dpin d N. Beetle, and David E. Bloomi 143



Recycling and Composting (ERCPS), were operated by private entrepreneurs who
were all former scavengers or small-scale middlemen in the recycling industry.
The government supported the pilot projects by

* Providing partial start-up grants, technical assistance, worker training, and
a guaranteed purchase arrangement for the compost

* Securing access to suitable land and arranging for the daily delivery of fresh
MSW and the removal of noncompostable residuals and hazardous materials
as they accumulated

* Providing experimental analyses of the benefits of compost in Indonesian
agriculture and aquaculture.

The pilot projects served as a testing ground for solutions to problems of odor,
flies, aesthetics, and community relations, all of which had to be addressed be-
fore the program could be expanded. Because the pilot projects appear to dem-
onstrate that high-quality compost can be produced at a relatively low cost, a
tenfold expansion is currently under way. Nevertheless, given government sub-
sidization of chemical fertilizer and uncertainties about the magnitude and price
sensitivity of the demand for compost, the long-term viability and expansion of
the program remains an open question.

In addition to coordinating official waste-management activities with those
of the informal sector, local governments in lower-middle-income countries can
contract with private firms for collection. Moreover, large metropolitan areas
with sufficiently strong municipal governments can take advantage of econ-
omies of scale in the operation of transfer stations and landfills by setting up
metropolitan authorities to manage these facilities. For example, Mtexico City
recently closed seven open-air, polluted dumps, and replaced them with ten waste
transfer stations and two operating landfills that meet strict environmental stan-
dards, including clay linings to prevent seepage of leachate and 0.3 meters of
daily soil cover to contain orders and prevent runoff after a rain (Meade 1992).

Higher-income countries are unlikely to have a significant informal sector
recycling industry and therefore may benefit from pricing policies that encourage
households to recycle. For instance, a deposit-refund program for polyethylene
terephthalate plastic bottles was introduced in 1989 in Taiwan (China). Initial par-
ticipation levels were low because of inadequate public information programs,
inconvenient dropoff locations (Taiwan, China 1992), and a low deposit of two
cents a bottle (O'Connor 1993). But in 1992 the government strengthened the pro-
gram by providing 13,500 collection bins in stores, opening up a toll-free telephone
information line, and raising the deposit to eight cents a bottle, an amount thought
to correspond more closely to the social cost of inadequate disposal (Taiwan, China
1992). By making recycling more convenient and increasing the deposit, participa-
tion levels, and presumably social welfare, improved. By contrast, recycling pro-
grams for aluminum and tin cans, glass, batteries, and tires have relatively low
participation rates because these programs are not as convenient as the plastic-
bottle deposit-refund program.
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International experience, although not strictly transferable, offers many valu-
able lessons for designing and implementing innovative systems that dispose of
Msw in ways that enhance environmental quality and public health. Fortunately,
although rising income levels in rapidly developing countries increase waste
generation, they appear to stimulate improved management as well.

Notes

David N. Beede is an economist at the U.S. Department of Commerce. David E. Bloom
is professor of economics at Columbia University and research associate at the National
Bureau of Economic Research. The authors appreciate support provided by the World
Bank for the preparation of this paper. They also wish to thank Carl Bartone, Mark
Gersovitz, Arik Levinson, and two anonymous referees for helpful suggestions and com-
ments. The views expressed are those of the authors alone and do not necessarily reflect
official positions of the Department of Commerce or the World Bank.

1. Shafik and Bandvopadhyay (1992) report an estimate of 0.38 for the income respon-
siveness of Misw (with the population responsiveness effectively constrained to equal 1.0)
using a similar data set for 1985.

2. We may gain a different perspective by estimating how much land the world's annual
output of MSW would occupy if it were all landfilled to a height of 100 meters, considerablv
less than the planned height of the Fresh Kills landfill in New York City (Rathie and
Murphy 1992). The result is slightly more than twenty-eight square kilometers, if the
density of the world'sdiscarded msW is assumed to be the same as that of the United States
(see table 4). In other words, it would take nearly 100 vears for a landfill containinig the
entire planet's msw at current generation rates (without accounting for population or per
capita income growth) to cover the entire state of Rhode Island, which represents only
two-thousandths of I percent of the world's land area. (See Wiseman 1992 for a similar
calculation for the Misw generated by the United States.) Because discarded MSW is much
more dense in developing countries than in the United States, our estimate may overstate
global landfill land area requirements. Obviously, both the weight and the volume of
discarded MSW are important determinants of the cost of collecting, transporting, and dis-
posing it.

3. Post-1990 projections of GDP are based on average annual GDP growth rates from 1980
to 1990 (World Bank 1992). Population growth rates for 1990-2000 and population lev-
els in 2025 are based on World Bank (1992); growth rates from 2000-2025 are assumed to
hold for the years after 2025. For countries that did not report annual GDr or population
growth rates, the average (weighted by population) growth rates for the relevant income
group are used.

4. Because population equals the product of average household size and the number of
households, we explored whether variation in these variables influences the level of msw
generation independently of population and per capita income using both the U.S. cross-
section and time-series data (sufficient data were not available for other countries). From
1970 to 1990, the size of the average household in the United States declined from 3.14 to
2.63 persons, and in 1990 ranged from 2.26 persons in the District of Columbia to 3.15
persons in Utah (U.S. Bureau of the Census 1993). One might expect that declining average
household size would be associated with rising per capita NMsW generation, as there may be
economies of scale in household consumption. In other words, comparing two economies
with the same per capita income, one with 1.0 million households and an average of two
people per household and the other with 0.5 million households and an average of four
people per household, per capita consumption of newspapers and magazines (major com-
ponents of MiSW in the United States) is likely to be lower in the latter economy than in the
former. We found a negative relationship between household size and MSW generation in
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the cross-secrion analysis, but not in the time-series analysis. In both cases, however, the
hypothesis that average household size exerts an influence on MSW generation that is statis-
tically different from the influence of population can be rejected.

5. The description of recycling systems in industrial countries is based on Spencer (1994).
Kreith (19 9 4a, chap. 9) is an excellent source of information on the technology and eco-
nomics of capital-intensive recycling systems.

6. Suburbanization is typically measured by the population-density gradient, or the av-
erage percentage decrease in population density per unit of distance from the urban core. A
decline in the density gradient for a metropolitan area implies that suburbanization has
advanced. Average densitv gradients have been declining in developed countries during the
past century and a half, whereas the decline in developing countries became widespread
only after World War 11 (Mills and Tan 1980).

7. Nelson, Genereux, and Genereux (1992) also provide a thoughtful review of other
studies that estimate gradients in housing prices.

8. For more details on the intricacies of the contingent-valuation method, see Mitchell
and Carson (1989). Two recent articles, Hanemann (1994) and Diamond and Hausman
(1994), debate its strengths and weaknesses. An exhaustive bibliography of contingent-
valuation studies (Carson and others 1994) indicates that the use of this technique in the
context of Msw management is still in its infancy.

9. Under narrowly defined conditions (see Coase 1960), the disposal of Nisw might not
generate negative externalities and therefore might not require government intervention to
improve social welfare. Consider two neighboring households, A and B. Suppose house-
hold A dumps its waste onto the property of household B, and suppose further that the
adverse consequences of A's dumping are visited only on B. If B has well-defined legal
rights as a victim of MSw dumping, B can bargain for a payment from A that compensates
B for the damages caused by A's dumping. Likewvise, if A has well-defined legal rights to
dump its Msw on B's property, A can bargain for a payment from B that compensates A for
forgoing the right to dump on B's propertv. In either case, an optimal result is achieved
without direct governmenit intervention. But such an outcome is unlikely to occur, for the
following reasons. First, except for extremely isolated rural households, the adverse conse-
quences of open dumping are not confined to a small area that affects only one party. As
more victims and dumpers are involved, it becomes more costly to negotiate, monitor, and
enforce compensatory contracts among all the parties, creating incentives for "free riding"
that undermine the contracts (Baumol and Oates 1988). Second, the preferences of future
generations who may be adversely affected by open dumping may not be considered when
victims and dumpers negotiate compensatory payments, resulting in a suboptimal out-
come.
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THE COSTS AND BENEFITS OF
AGROFORESTRY TO FARMERS

Dean Current
Ernst Lutz
Sara J. Scherr

Deforestation, growing scarcity of tree products, and environmental degra-
dation have created serious problems for rural land use in many developing
countries. Agroforestry, a system in which/ woody perennials are grown on
the same land as agricultural crops or livestock, has been increasingly en-
listed in the campaign to meet these threats to the rural economy.

Case studies of twenty-one agroforestry projects in six Central American
and two Caribbean countries formed the empirical basis for the study de-
scribed in this article. A focal point of analysis was the profitability of
agroforestry for farmers as a crucial incentive to adoption.

The findings indicate that many agroforestry practices are profitable un-
der a broad range of conditions and are therefore likely to be widely appli-
cable. Successful projects have worked with local communities, responding
to local needs and preferences and offering farmers a broad basket of species
and systenms from which to choose. Demonstration plots and the use of
paratechnicians have been low-cost and effective means of technology trans-
fer, and applied research has been imiportant in identifying techniques and
practices suited to the region. Other findings have identified government
regulation of tree harvesting and insecurity of tenure-though not lack of
title in itself-as disincentives to adoption.

D eforestation in Central America and the Caribbean has meant in-
creasing scarcity of trees, a principal source of fuel and construction
materials in rural areas, and contributes to environmental degrada-

tion of fragile agricultural lands. In the eight countries where the empirical
part of our work was done, the forest cover declined between 10 and 24
percent during the 1980s (table 1). In the two countries with the highest
population density (El Salvador and Haiti), only 6.2 and 1.3 percent of for-
est cover remained by 1990.
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Table 1. Case Study Countries: Key Indicators
Forest Change in Rate of Reforestation

Rate of GNP per Forest cover forest defores- as percentage
Population population capita cover in per cover tation of area

densitv growth (1992 1990 capita 1981-90 1981-90 deforestation
Country and region (pop/kn 

2
) (percent) I.S. dollars) (percentage) (hectares) (percentage) (percent) per year'

Costa Rica 62.7 2.8 1,960 28.8 0.5 -23.8 2.9 7.5
Dominican Republic 149.0 2.1 1,050 22.5 0.2 -24.2 2.8 1.1
El Salvador 257.1 1.4 1,170 6.2 O.Ob -16.8 2.2 16.1
Guatemala 89.0 2.9 980 39.3 0.5 -15.6 1.7 3.1
Haiti - - - 1.3 0.01 -10.3 4.8 73.3
Honduras 48.2 3.3 580 41.2 0.9 -19.4 2.1 0.4
Nicaragua 30.0 2.7 340 50.8 1.6 -16.8 1.9 1.5
Panama 32.5 2.1 2,420 41.1 1.3 -17.0 1.9 0.8

Total 77.3 - - 36.9 - -18.1 - 2.3

Latin America and the
Caribbean (total) 24.2 1.9 2,180 56.2 2.3 -7.1 0.8 5.0
- Not available.
a. Deforestation is defined as change of land use from forest to other use or depletion of forest crown cover to less than 10 percent.
b. Extremely small values.
Souirce: World Bank 1994; Bli) 1993; FAO 1993.



One response of governments, backed by nongovernmental organizations
(NGOs) and international donors, has been to encourage agroforestry: a land use
system in which trees, shrubs, palms, and bamboos are cultivated on the same
land as agricultural crops or livestock for economic reasons but also for envi-
ronmental ones, to replenish wood stocks while upgrading land through dimin-
ishing erosion, water loss, and other natural phenomena. The system includes
managing natural regrowth; seeding, planting, and maintaining trees as border
plantings; interplanting in agricultural crops; woodlots; and home gardens (see
the glossary in box 1). Agroforestry complements and reinforces traditional re-
forestation efforts by reducing the pressure on remaining natural forests and
providng environmental services.

Traditional agroforestry practices already play an important role in many
farming systems-fruit trees are planted in home gardens, pastures, fields, and
among permanent tree crops; live shrubs and bushes are used for fencing; coffee
and cocoa plants are cultivated in the shaded areas under existing trees; and
fallow (shifting cultivation) systems are maintained that sequentially rotate trees
with crops.

Recently introduced agroforestry systems include woodlots, taungya, and
managed woody fallows for forest tree production. For farm areas devoted to
perennial crops, systems include deliberate perennial intercrops and home gar-
dens. The main systems introduced for annual cropland are trees planted in lines
on boundaries or on terrace risers, alley cropping of annual crops between tree
rows, barrier hedges along the contours of fields, and windbreaks.

Although agroforestry activities have attracted solid support and are likely to
receive further substantial investment from public agencies, NGOs, and interna-
tional donors, they have generally been poorly documented. Monitoring of
projects, where it exists, has been weak or focused narrowly on operational
concerns (Scherr and Muller 1991; Current, Rivas, and G6mez 1994). Most
research and analysis of agroforestry systems have dealt with the physical and
biological aspects, neglecting systematic analysis of agroforestry's economic
contributions at the farm level (Swinkels and Scherr 1991), even though the
absence of a profit motive may have been a root cause of project failures
(Tschinkel 1987; Murray 1991). Nor has there been much comparison of differ-
ent extension approaches and of their influence on farmer adoption of
agroforestry (Vergara and MacDicken 1990).

Thus, important questions remain about which strategies to pursue for
agroforestry development. Which agroforestry practices, under different envi-
ronmental and economic conditions, are profitable for the farmers? Under what
conditions are farmers willing to invest in agroforestry systems oriented to envi-
ronmental rehabilitation? Do certain conditions justify subsidies and nonmarket
incentives? What level and type of field extension assistance are needed to dis-
seminate new agroforestry species and information and encourage adoption?
What are the principal constraints on farmers that discourage further adoption
of agroforestry? What kinds of policy action would encourage adoption?
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To find answers to these questions, this study analyzed the experiences of
twenty-one projects in eight countries of Central America and the Caribbean
(see figure 1) and drew together the lessons to guide the design and execution of
future efforts. Consultants from the region and staff at the Tropical Research
Center for Research and Education (CATIE) in Costa Rica carried out eight coun-
try studies on the basis of an earlier pilot study (Current and Lutz 1992) under
the overall direction of the World Bank, with methodological support from the
International Food Policy Research Institute (IFPRI). Each study included a coun-
try overview and case studies of two or three selected agroforestry projects,
analyzing in detail the technical interventions and adoption in each project, the

Box 1. Glossary

Agroforestry: The deliberate use of woody perennials (trees, shrubs, palms, bamboos) on
the same land management unit as agricultural crops, pastures, and animals. This may
consist of a mixed spatial arrangement in the same place at the same time or a sequence
over time.

Alley cropping: Cultivation of annual crops between rows of trees or hedgerows. Some-
times called hedgerow intercropping.

Boundary planting: Lines of multipurpose trees or shrubs planted along borderlines and
boundaries dividing properties or land uses.

Contour planting: Rows of trees or shrubs planted along the contour of the field.

Home garden: A complex collection of woody and herbaceous plants deliberately grown
in small plots in or near home compounds, often associated with the production of
small domestic animals.

Live fenceposts: Use of living trees, rather than dead posts, as fenceposts. In Central America,
these are usually used to support barbed wire fencing. The fenceposts may also be
managed for fuelwood or poles.

Multipurpose trees or shrubs: A woody perennial grown to provide more than one product
or service.

Taungya: A system in which new forest plantations are established together with food and
cash crops, which continue to be intercropped until shaded out by the maturing planta-
tion.

Trees intercropped with annual crops: Closely spaced trees planted or maintained in crop-
land for their products or their positive effects on associated crop production (for ex-
ample, nitrogen-fixation or microclimate improvement).

Trees intercropped with perennial crops: Closely spaced trees planted or maintained in
perennial crops for their products, or their positive effect on associated crop production
(for example, shade or nitrogen-fixation).

Windbreak: Strips of trees or shrubs planted to protect fields, homes, canals, or other
areas from wind and blowing soil or sand.

Woodlot: Stands of trees planted and managed to produce various tree products, associ-
ated plants or services.

Woody fallow: Fallow is land resting from cropping, which may be grazed or left unused;
it is often colonized by natural vegetation. For woody fallows, the fallow is left uncul-
tivated for sufficient time for woody plants to become predominant; farmers may en-
rich, manage, or harvest from this woody fallow.
Note: This glossary is based on Rocheleau, Weber, and Field-Juma 1988.
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Figure 1. Approximate Location of Case Studies, Central America

-. v) f iS8' -2 ' HlsjANloA ' IBRD 26984R
H2 ISPANIOLA 2

MEXICO I CARIB fEAN c
I ! ,~~~~~~~~ ~HAITI *. *2'

.1lBELUZ£> SEA - o - * ,

16- _ ) j ,.;Gulfof >j- u REPUBLIC
/ _.' Honduras 1 _6 74- _ 72- ? 70e

GUATEMALA -' ' * A.,.. . .
i0.

; * * HONDURAS *4 -. '---

ELS*LAU6DOR * 
EL.A\DO ~ NICARAGUA 'CASE STUDIES

PACIFIC, tLEMrnoguo '--w lP A C I F I C \s' Rcrgo\ OUNDARIES

3, X

O C E A N *COTXOCEAN ~~~~~~COSTA\
O 100 200 300 KILOMETERS V

E ". l l S ~~' t_RICAf ' Coho -- _
0 100 200 MtES P A ON ~ A\

T6 boundaries, colon, denoneION0o5je ny nsirw eratoWe xt_ , uE9 
iocn on this map dSo rf WmpiY, oe #W p of th- WOBorlnkaz G"vp p iRto

aoy 04nt -on t ihwaIoS vrniy or any .ndoyr.mt anos'a ooM B I
or ccepl o , ACOLOMBIA

8I0. JIk 1995

project's economic performance at the farm level, its approach to extension,
and policies that influenced the implementation of the project and its adoption
by farmers. National workshops and a regional workshop to review prelimi-
nary findings were held for farmers, extension agents, project managers,
and decisionmakers, with representatives from farmer organizations, NGOs,

national agencies, and international donors. To our knowledge, this effort
was the first large-scale study of farm-level profitability of agroforestry in the
tropics.

The specific objectives of the study were to:

* document earlier agroforestry efforts and their lessons for tree planting on
farms;

* determine costs and benefits of agroforestry systems from the farmers'
perspective;

* determine the relative advantages and disadvantages for farmers of
different types of agroforestry systems under different site and resource
conditions; and
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* identify the effects of institutional factors and government policies on the
adoption of agroforestry systems.

This article summarizes the principal findings of the country studies, compar-
ing them, where possible, with the experience of other regions. Beginning with a
brief background history of agroforestry in the region, the article goes on to
describe the investigative methods used, to outline the characteristics of the
projects reviewed, and then to discuss the findings on household benefits, the
pros and cons of different extension approaches, and the effects of different
policies.

Evolution of Agroforestry in Central America
and the Caribbean

Numerous projects have been established in the past two decades throughout
Central America and the Caribbean to promote communal and individual tree
plantings and agroforestry systems. Agroforestry development in the region gen-
erally reflected-and in some cases led-international trends in thinking and
action about agroforestry. In the late 1970s and early 1980s, when the emphasis
in forestry was on fuelwood production, agroforestry systems were used to plant
trees on farms for fuelwood (Eckholm 1975; King 1979). Fuelwood projects
were implemented worldwide (U.S. Comptroller General 1982; USAID/ROCAP

1979), and research was undertaken on fuelwood species (National Academy of
Sciences 1980). But the response to fuelwood projects in rural communities was
discouraging: farmers were unenthusiastic about contributing the sizable invest-
ment in labor-for planting, felling, sectioning, and splitting-needed to pro-
duce a good with a relatively low market value. Furthermore, fuelwood has
traditionally been collected as a free good (even on private lands), which less-
ened its attraction as a product for farmers. In El Salvador, with its high popu-
lation density and low forest cover, a recent national study showed that only 33
percent of the rural population considered the acquisition of fuelwood a prob-
lem (Current and Juarez 1992).

Subsequently, the emphasis shifted from fuelwood production to the concept
of multipurpose tree species in agroforestry systems. Establishing multipurpose
trees on farmland can provide a wide range of benefits.' For farm families, they
may help meet household consumption needs, provide a source of income, or
improve land husbandry to ensure future production. In addition to fuelwood,
multipurpose tree species supply green manure, wood for construction, fence
posts, and raw materials for local or industrial processing, and cash income and
savings from any of these. Conflicts do arise between cultivating trees and rais-
ing agricultural crops, but many agroforestry systems allow farmers to integrate
trees into their farming systems, with only small drawbacks for crop produc-
tion; in some cases the trees increase overall farm productivity (Gregersen, Draper,
and Elz 1989; Raintree 1991).
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Social benefits from establishing trees on farms can be significant and are
often cited to justify tree-planting projects supported by national governments
and donors. Trees can provide protection from soil erosion generated by water
and wind (Lutz, Pagiola, and Reiche 1994), thereby protecting future produc-
tive potential and preserving important watersheds that feed hydroelectric projects
and supply water for population centers. Trees provide wood products for the
farm, thus relieving the pressure on natural forest areas (Current and Lutz 1992);
they provide raw materials for rural industries that generate employment for
rural communities (Arriola and Herrera 1991; Campos, Rodriguez, and Ugalde
1991); and they also provide environmental and social benefits, such as wildlife
habitats, water retention capacity, or shade for dwellings.

Regionally, the most important applied research initiative has been the Tree
Crop Production (Madelefia 3) Project, financed by the U.S. Agency for Interna-
tional Development (USAID) Regional Office for Central American Programs
(ROCAP) and executed by CATIE (Belaunde and Rivas 1993). Other internation-
ally important research programs included those of the Forestry Fuelwood Re-
search and Development (F/FRED) Project in Asia (French and van den Beldt
1994), the International Center for Research in Agroforestry (ICRAF) (Steppler
and Nair 1987), and the Nitrogen Fixing Tree Association operating around the
world (NFTA 1993). Numerous national and international NGOs have also under-
taken applied research and extension activities (Cook and Grut 1989; Nair 1990).

The shift in emphasis toward multipurpose tree species was accompanied by
a corresponding realization that a project is more likely to succeed if project
planners consult local communities about their own perceived needs and then
design projects to meet those needs instead of imposing schemes that the com-
munities may not consider a priority. In line with this thinking, research was
focused on traditional agroforestry systems (Budowski 1987; Reiche 1992), and
many forestry agencies have been changing their emphasis from "guarding" the
forest to helping communities produce tree plantings which, in turn, may help
protect the remaining forest. The stronger community role in project and tech-
nology design has parallels in Africa and Asia (Kerkhof 1990; Budd and others
1990; French and van den Beldt 1994; Raintree 1991).

Methods of the Study

The study compared the economic and technical performance of the most
prevalent agroforestry systems used in the twenty-one selected projects.

Analysis of Household Benefits

The analysis identified the role-both intended and actual-of the trees in the
household's livelihood strategy-for household use, to generate cash income or
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savings, or as insurance. It then assessed the actual effects of the agroforestry
practice on labor, land, and other household resources (including household
risks) and used cost-benefit and related analvses to assess the profitability of the
agroforestry practice relative to farmers' alternative systems, using sensitivitv
analysis to determine the range of conditions (such as input or output prices and
productivity levels) under which an agroforestry technology was likely to be
profitable (Scherr, forthcoming).

The data on inputs, outputs, costs, and prices required to develop the multivear
agroforestry enterprise budgets were generated in various ways, among them
recall data and plot measures from single-visit farm surveys and multivisit stud-
ies of farms in the case studies, and results of on-farm research trials in the
project area. Costs and benefits were valued at the prices that these farmers
actually face, with no attempt to adjust for economic distortions. Farmers were
interviewed about the means and the opportunity costs of using land, labor, and
capital resources in agroforestry. They also provided qualitative assessments
and anecdotal information on social and environmental costs and benefits; quan-
titative information was generally not available.

The study deliberately emphasized household benefits; because farmers
make their decisions on land use in light of their own objectives, production
possibilities, and constraints, understanding their incentives is essential to
understanding patterns of resource use and to formulating appropriate re-
sponses to problems. Ultimately the success of any agroforestrv system de-
pends not on the project planners' perception, but on the farmers' percep-
tion of its costs and benefits. Furthermore, the farm-level approach focuses
sharply on effects on farm productivity, which are particularly important in
this region. (This is not to minimize the importance, in some situations, of
off-farm effects.)

Analysis of Technology Adoption

Researchers collected information on indigenous agroforestry practices,
farming systems, land use problems, and the farmers' criteria for selecting
agroforestry interventions. Characteristics of technology adoption (the sys-
tems selected, the extent, durability, and determinants of adoption) were
assessed through informal farmer surveys. Formal and informal surveys of
farmers, focus groups, and investigations by project staff identified specific
problems, and researchers assessed experience of the project so far with se-
lection of tree species, tree-crop interactions, and methods of establishing
trees.

Policy Assessment

The study identified policy influences on agroforestry adoption, project imple-
mentation, and the profitability of agroforestry from several sources. Country
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overviews drew on public documents, key informants, and unpublished litera-
ture. Project case studies relied on interviews with farmers and project staff as
well as project reports for policy insights and documented constraints caused by
specific legal, institutional, and policy problems. The national and regional work-
shops provided forums for project executives and policymakers to develop spe-
cific recommendations for policy action.

Characteristics of Projects Reviewed

The twenty-one projects analyzed were selected on the basis of the age of the
project (older projects being preferred); the availability of economic data; the
willingness of project staff to cooperate in the study; and the size of the farms.
The focus was on smallholders: average farm size was under twenty hectares in
most projects, under five hectares in five projects. Together, the projects cost
approximately US$150 million and represent more than 50,000 farm house-
holds; they cover a variety of agroforestry systems and site and socioeconomic
conditions (table 2).

Table 3 summarizes key elements of the extension strategies used bv the
projects. Such strategies can generally be divided into four broad categories:
using existing forestry or agricultural extension networks; training and pro-
viding logistical support to extension agents hired specifically for the project;
integrating project extension agents with national extension agencies; and
supporting extensioni staff organized and managed by NGOs. The projects
studied represented all four of these categories. The most common methods
used to provide information and training to the farmers were visits by exten-
sion agents or paratechnicians, field trips and training courses, and demon-
stration plots. Six projects provided marketing assistance. Most projects used
material incentives (free seedlings or other inputs), and many others used
cash incentives, credit, or food-for-work incentives. (Food for work has been
used for communal and privately owned nurseries, as well as for tree plant-
ing on both communal and private lands. I'lant survival rates have been much
higher for private nurseries and private tree plantings.)

Incentives and Deterrents for Adopting Agroforestry

The study assessed the profitability of agroforestry at the household level in
light of financial benefits and costs, risk management, and the nature and acces-
sibility of markets for agroforestry products.

The success or failure of the effort to promote agroforestry depends ulti-
mately on how many farmers take up the system and persevere with it. Per-
ceived profitability for the household is a critical influence on a farmer's initial
decision to include agroforestry in the farm's activities. The systems adopted
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Table 2. Farming and Agroforestry Systems in the Case Study Project

Agroforestry Principal tree
systems species

Project and country promoted uttilized

Community Agricultural Center-Hojancha Costa Rica A,E,H 5,21,31
PRODAF Forestry /Agroforesrrv

Development Project Costa Rica A,E,H,L 5,11,17
COOPELDOS-Windbreaks for coffee and

dairy products Costa Rica F 9,14,15,19
Traditional Agroforestry Systems of

the Humid Tropics Costa Rica A,C,L 13,17,20
Agroforestry Support to Low-Income

Rural Communities El Salvador D,E,G,H,1 18,20,24,31
Community and Family Nursery Program El Salvador D,E,G,H 8,18,31
Agroforestrv Program of

DIGEB(OS/CARE/Peace Corps Guatemala A,C,D,G,L 3,9,17,18,20,
and DlGEsos/cATIE/Madeleha 3 Guatemala 22,25

La Maquina Settlement Guatemala E,G,H 6,18
Development of the

Broadleaved Forest (BLFDP) Honduras A,C,E,G 20,23,29
CoHASA Rural Development Honduras B,E,H 20,24
Sierra de Omoa Management Unit Honduras A,J 13,20
Land Ulse Planning (LUPE) Honduras C,D,E.H 13,20
Control of Erosion in the

West and Reforestation Nicaragua F 18,24,30
Support to Farm Forestrv and

Rehabilitation of Windbreaks Nicaragua E,F,G,H 18,20,24,30
Demonstration Farm "La Esperanza" Nicaragua C,E,L 7,8,16,20,27
Agroforestry for Community

Development (INRENARE/CARE) Panama B,E,F,G,H 2,18,24,26
Food Production and Commmuniry

Development-Aquaculture (MOlA/WFP) Panama H 24,26,31
ENDA-Caribe: Desarrollo Rural

Integrado de Zambrana Dominican Rep. C,G 2,7
Fondo Rotativo Agroforestal v

Comercia (FORESTA) Dominican Rep. C,E,H 2,17,18,20
Agroforestrv Outreach Project-

Pan American Development Foundation Haiti D,E,H 4,8,10,,18.24
Maissade Watershed Management

Project-Save the Children Haiti F 1,8,12.28

Co/dc Avgofoestiry systenms 9 Casuarina ttninhlitinuiiatt Casuarina
A Perennial crop with irees IC C/lalpa Iongissimo Catalpa
B Tree intercrop witli agriculture II Cedtielti odttrata Spanish cedar
C Alley croppinig 1 2 Colubcitna tarhrescens Coffee colubfina
D Contouirplantings 13 Cordit tlliodlora Onion cordia
E Border planitings and live fence' 14 Croton niteus Colpachi (C. Amer.)
F Windbreak 15 Cttpr,essos itsilunitts Mexican cypress
G Taungya 16 Enteolotthitnit tvtlocarpum Earpod iree
H Woodloi 17 Ervihrina sp. Mouniain immonlelle
I Fallow 18 Eucalyptus tarnialdultensis Eucalypius
J Home garden 19 tlf dypfus sahlignai Eucalyptas
K Foddertrees 2(f Glicitidia. tpiunt Motherofcocoa
L Trees in pasture isilvopastoral) 21 Gnmelisa achrorea Gmelina

22 Getillea rohusla Silkoak
Code Prsnciptl- cespeties Cotmmton ntantic 23 Inga tera (iuaba
I A(tcia atmulitotilmis Japanese acacia 24 Letuttsaen leucocephlatI Leucaena
2 At aria mtingittni Mangium 25 Aetliu a:edertwh Chinaberry
3 Aliis axctnunna,wt Alder 26 Pittits taoi haea Caribbean pine
4 Azdilcat hia indita Neeitt 27 Piteltc/lo/am saman Raintree
5 Bontl'ottpsis qainaram Pocholte (C. Amer.) 28 Simtintha ,uaglata Aceituno (C. Amiler.)
6 Caesalpinia telutinti Aripin (C. Amer.) 29 St ietenia niacrophlya Honduras mahogany
7 Calliondr a caloth.ltstus Calliandra 3() lecona stans Yellow trumpet flower
8 Citssia siaanieu Yellow cassia 31 Tettionagrandis Teak

Source: Hargreaves and Fiargreaves 1970; Little 1983; Litrle and Wadsworth 1964; Little, Woodbury, and Wadsworth
1 964; Witsberger, Current, and Archer 1982.
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Table 3. Project Extension Approaches
Extension tools

Information and training Incentives

Numnber Field Cash
Noniber o/ o/ paid Foodi Marketing, Demton- Local trips and incentive,

Numslber of familles tecbhnical Extensioni for processing, or stration pro- training Material or

Country Pro;ect comnninuiaies participating stalf visits uwork intrastructure plots Radio nioters courses inlputs credit

Costa Rica Traditional 3 280 None
Community agri-
cultural center 53 300 2 1 1 1 1 1 1

I'RODAF 69 144 5 1 1 1 1

COOPELDO1S 19 119 1.5 1 1 1 1

Dominican ENDA-Caribe 66 800 5 1 1 1 1

Repuiblic FORESTA n.a. 89 5 V 1 1 1 1

El Salvador Agroforestry support 100 3,302 20 1 1 1 1

Nursery program n.a. 22,470 n.a. I I I I

Guatemala La M6quina n.a. n.a. n.a. I I I I

DICEROS/CARF. 350 10,000 86 6 1 1 1 1

Madelefia 3 22 1,309 22 1 1 1

Haiti Agroforestrv outreach 6- lI.a. 200 NGcOs IS I

Maissade watershed 2,400 12-15 V I I I

Honduras Broadleaf forest 10 656 32 1 1 / 1 1

COHASA 6 1,500 5 (n.a.) 1 1 1 1 1 1

LLUPE 44 5,427 193 (45) 1 1 1 1 1

Sierra de Omoa 7 109 3 1 1

Nicaragua Erosion n.a. 3,000 30 + 600'
Windbreaks 16 500 20 / 1

La Esperanza 11 765 3 1 1 1 1 1

Pallanaa INRFNARF//CARE 15 (10) 157 (80) (10) 1 1 1 1 1 1

MIDA/WFP 11 districts 4,380 (600) (57) 1 1 1

Note. Numbers in parentheses represent the first phases of the projects. Numbers outside the parenthieses represent the totals to 1992.
a. Associations.
h. Workers were hired only in the establishment phase.

Cz Source: World Bank data.



and the scale and pace of adoption will then be determined by practical matters,
such as resources available to the farmer and the specific constraints the farmer
encounters. All of these have important implications for the way projects should
design their extension efforts.

Financial Results

Financial analyses were undertaken for the major agroforestry systems
used in the region-trees intercropped with agricultural crops, alley crop-
ping, contour plantings, perennial crops with interplanted trees, home gar-
dens, taungya, and woodlots (for detailed results, see Current, Lutz, and
Scherr, forthcoming). Table 4 shows averages of the financial indicators cal-
culated for these systems, and net present values for each technology-that
is, all costs and benefits at the plot level estimated at 10 and 20 percent real
discount rates and compared with the net present values for one or more
alternative practices. This approach was adopted to allow direct comparison
between systems that were very different in components and design. The net
present values were found to be positive at a 20 percent discount rate in all
but one (woodlots) of the seven systems analyzed.

Local scarcities of timber, fuelwood, and poles-which differ not only from
country to country, but from region to region within countries-are critical to
the economics and adoption of agroforestry. The higher prices that often ac-
company scarcity, and correspondingly higher profits, can be an important in-

Table 4. Averages of Indicators by Agroforestry Systenz
Net present Net present

Number be alue value A verage
of 10 20( Cost- Return Pay- person-

systenis percenit percent benlefit to back davs

Agroforestry system studied (U.S. dollars) (U.S. dollars) ratio labor period per year

Trees with agricultural
crops 5 2,863 1,300 1.8 5.03 3.4 165

Alley cropping 9 1,335 847 2.1 6.98 1.9 56
Contour planting 4 1,426 761 1.6 3.75 2.0 116
Perennial with trees 4 2,867 1.405 1.8 4.19 4.0 139
Home garden 4 n.a. 372 2.2 n.a. n.a. n.a.
Taungya 8 6,797 2,868 2.5 15.98 4.9 53
Woodlot 10 764 -33 1.0 3.41 9.2 12

Note: This table should be used for general comparison only. The systems analyzed represent only a
small sample of each system and cannor be considered a random representative sample. Net present
values and return to labor are influeliced by localized market conditions and do not fairly represenit
differences between planting systems. The payback periods and average person-days required per year
can more reliably be compared. (See Current, Lurz, and Scherr, forthcoming, where this information is
presented by each individual system analvzed.)

Source: Current, l1utz, and Scherr, forthcoming.
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centive for farmers to turn to agroforestry.2 This finding is consistent with those
from qualitative assessments and empirical case studies from other parts of the
world. Summarizing results for South Asia and Eastern Africa, Arnold (1995:
272-73) concludes that "with most situations experiencing reductions in access
to off-farm supplies, growing demand, declining site productivity and increased
exposure to risk, it should not be surprising that tree-planting activity does in-
crease as agriculture and land use become more intensive. Though it would be
incorrect to assume that this always happens, there is a general progression
towards more planted trees as agriculture and pressures on land intensify, and
existing tree stocks diminish, within most systems."

A system's financial value may derive from the value of the tree products it
provides (woodlots, taungya, and timber species interplanted in coffee and ca-
cao); the protection and subsequent increase in agricultural production it af-
fords (windbreaks and shade trees in perennial crops); its contribution to soil
improvement through nitrogen fixation, organic matter, and improved soil struc-
tures; or a combination of these. The outputs most commonly produced in the
eight countries and seven systems analyzed were fuelwood, charcoal, and round-
wood products for local markets and household use. In Costa Rica and the Do-
minican Republic, sawlogs were major products.

Prices for tree products vary greatly across the region and within each coun-
try. Fuelwood prices provide an example of this variability and the effect it may
have on a system's profitability: according to our estimates, fuelwood prices
range from US$2 per cubic meter in Panama to almost US$6 in Guatemala. In
Guatemala City, fuelwood prices are more than twice the price of the same
fuelwood in other parts of the country. In contrast, despite a relatively low for-
est cover around Le6n, Nicaragua, the price for a cubic meter of fuelwood is
only US$2.14, one of the lowest prices in the region. This apparent contradic-
tion can probably best be explained by differences in the employment situation,
the amount of fuelwood marketing, and relative access to the tree resource. One
of the social benefits of windbreaks is that they have served as a source of
fuelwood, providing gainful (although illegal) employment opportunities for the
surrounding communities and creating a competitive market that maintains prices
at a low level.

Financial analyses for six of the seven practices studied show average net
present values of more than US$300 per hectare (the exception was woodlots).
Findings on profitable returns from taungya and from intercropping of multi-
purpose tree species in perennial crops confirm findings of earlier case studies of
the same region. (For studies on perennial intercropping: Alvarez-Brylla, Lazos-
Chavero, and Garcia-Barrios 1989; Glover 1981; Lagemann and Heuveldop 1983;
and Estrada, Sere, and Luzuriaga 1988; on taungya: Reiche 1987; Aguirre 1983).
The on-farm profitability of agroforestry in Central America appears to be con-
sistently high, under a wide range of conditions and for different systems. Per-
haps the reason for this high profitability is that farmers modify systems to
ensure profitability under their own farm and local conditions.
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Returns for perennial intercrops of coffee and black pepper are high in al-
most every one of the countries studied; low prices for plantain and cacao re-
duced returns to those systems in Costa Rica. On cropland, net present values
for alley cropping and trees planted on contours were high except in Nicaragua.
Analysis of the alley-cropping systems used conservative assumptions about the
medium- and long-term effects on yield of green manuring and nitrogen-fixa-
tion; high returns were often attributable to the added value of the wood prod-
uct. Except in Costa Rica, windbreaks brought low returns because they were
costly to establish and they suppressed yields in adjacent crops; in the case of the
government-sponsored windbreaks in Nicaragua, they were valued only for their
fuelwood-although more valuable products had been harvested from them-
and this valuation underestimated the value of the windbreak. In Costa Rica,
increased yields of coffee and milk production alone made the establishment of
windbreaks profitable in three years. (Windbreaks protect pasture grass from
desiccation and reduce the stress on cows.)

Cost-benefit ratios were above 1.6 for six of the seven agroforestry systems,
with woodlots once more the exception. Payback periods were quite long for the
woodlot systems, averaging nine years, compared with two to five years for the
other systems. Thus, the long gestation period commonly assumed for tree-based
systems does not seem to be a problem for most of the agroforestry practices
used in this region.

Of course, absolute profitability is less important to a farmer's decisionmaking
than the profitability relative to the available alternatives. Comparing the finan-
cial returns for agroforestry with those for alternative farming practices, the
case studies found that agroforestry systems produced significantly higher re-
turns per hectare-at least 25 percent-in approximately 40 percent of the cases
and at least 10 percent greater returns in more than half of the cases. In more
than 75 percent of the cases, the returns to labor were higher for systems includ-
ing agroforestry than the local agricultural wage.

Financial results were generally most sensitive to yields and product prices,
followed in importance by labor; the results were least sensitive to the prices of
purchased inputs such as seedlings, agricultural seed, and agrochemicals. In-
cluding trees in agricultural systems makes tree, crop, and livestock systems less
sensitive to changes in yields and prices and improves overall profitability.

Risk Management

Adopting agroforestry systems can both reduce and increase risks to the secu-
rity of a household's livelihood. Income diversification is a strongly positive
benefit, reducing risk for both annual and perennial cropping systems and for
livestock farming. But there are risks associated with cultivating trees, as with
any other crop. Unusual drought conditions or poor planting materials could
mean failure to establish the trees. Uncertain market prospects-most projects
were weak in developing or improving farmer's access to tree product mar-

164 The World Bantk Research Observer, vol. 10, no. 2 (August, 1995)



kets-increase risk. Badly managed trees or overly competitive tree species can
suppress the growth of associated crops. And, where permit procedures and
government regulations are restrictive, there is a risk of not being able to har-
vest trees-a major obstacle to initial adoption. These risks, and perceptions of
risk, reduce rates of adoption and expansion, even where average financial re-
turns are good.

Typically the benefits received from the trees offset reported losses in agricul-
tural production, but data on the effects of trees on agricultural crops are scarce.
Positive effects were reported for agroforestry systems that produced organic
mulch and green manure or wind protection. This was true of trees (Alnus)
planted on contours in Guatemala, Leucaena intercropped with corn in Hondu-
ras, and windbreaks in Costa Rica. In Honduras the financial analyses reflect a
decline in agricultural production in the alternative systems without trees.

Markets

Most farmers in the study initially adopted agroforestry systems to meet house-
hold subsistence needs, a result consistent with the findings of household sur-
veys in six countries in Asia in 1991 (French and van den Beldt 1994). In twelve
of the projects, a significant part of total output continued to be reserved for use
on the farm. Once subsistence needs were satisfied, farmers became interested
in market opportunities; in seven projects, local markets were important, and
for twelve projects, considerable output was directed to regional or urban mar-
kets (usually through middlemen who purchased locally).

The market for farm-grown tree products varies within the region. In El Sal-
vador and on the Pacific coast of Guatemala, markets have developed for rural
construction; poles and roundwood have also found a market in Guatemala for
tobacco-drying racks. In La Maquina, Guatemala, when the market for round-
wood for construction became saturated, the market for tobacco racks picked
up the slack. But farmers in Costa Rica, who had been led to believe they would
be able to sell products from thinnings (wood three to five years old), have
encountered a limited market that has quickly become saturated, leaving many
farmers without an outlet. The market for sawlogs is strong in Costa Rica but
requires wood that is eleven to fifteen years old. Similar problems with satura-
tion in certain markets have also arisen in Asia.

Local organizations are working to develop new local, national, and interna-
tional markets-notably in Guanacaste, Costa Rica, where tree farmers have
formed a regional association of local organizations and cooperatives, which is
studying markets for a regional forest industry based on the members' new and
existing plantations. On the Pacific coast of Guatemala, tree farmers recently
formed a similar organization to explore markets for their tree products.

In Hojancha, Costa Rica, early work to improve nursery practices for some
of the most commonly planted species engendered a nursery industry that now
supplies plants for individual and industrial tree planting throughout the coun-

Dean Current, Ernst Lut_, azd Sara J. Scherr 165



try and provides a source of employment and income for Hojancha. The market
has had to adapt to the normal vicissitudes of supply and demand; as new nurs-
eries have developed outside Hojancha, the demand and prices for certain spe-
cies have declined, so some nurseries have had to sell plants at a loss, while
others have specialized their product to suit industrial growers with special
requirements.

Studies by Cook and Grut (1989) and Warner (1993) for Africa, and the
collection edited by Raintree and Francisco (1994) for Asia, and Arnold and
Dewees (1995) for Africa and Asia show the importance of local markets in
providing incentives for agroforestry, but these studies still conclude that house-
hold use is the driving force for most adoption. Arnold (1995: 278) further ar-
gues that distinctions between the two are blurred:

In most of the situations studied, self-sufficiency, in particular tree
products, proved to be the primary objective. However, with the growing
dependence of farm households on income to meet at least part of their
needs, as forest products such as fuelwood, fodder and fruits become
progressively commoditized, and the market-place provides
opportunities to substitute purchased inputs such as fertilizer for inputs
previously supplied by growing trees, the distinction between production
for subsistence or sale has progressively less meaning. Not only will
producers sell what is surplus to their subsistence needs, but they will
sell a commodity needed in the household if the opportunity cost of
doing so is advantageous.

The role that local and regional fuelwood markets play in inducing farmers to
adopt agroforestry practices, although not a major incentive, appears to be much
more important in Central America than it is in Africa, possibly because farm-
ing systems in Central America and the Caribbean are more highly commercial-
ized than in much of Africa, and the region is more integrated economically.
Thus farmers may be more inclined to specialize in particular tree species and
tree products; the multiproduct feature of agroforestry, which appears to be so
highly valued in Africa and Asia (Raintree and Francisco 1994), is generally less
valued in Central America.

Adoption Patterns

Potential profitability may be a key incentive in farmers' decisions to adopt
agroforestry, but the viability of a system for a particular household or area will
be determined by the resources available to them and the constraints they face.

Management Factors

Land, labor, and capital resources were as influential as profit considerations
in farmers' decisions about agroforestry (Dewees 1993; Scherr 1992). The re-
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sources available to the typical farm family limit the type of agroforestry system
it can adopt because different systems require different resources. Home gar-
dens and alley cropping, for instance, may be very labor intensive; on the con-
trary, timber trees or woodlots require little labor but more land.

An advantage of agroforestry is that tree management operations can often
be scheduled for slack periods of labor demand; indeed the case studies suggest
that this is a significant incentive for adoption. In El Salvador fuelwood prices
follow the agricultural calendar: during slack agricultural periods, farmers dedi-
cate more time to extracting and processing fuelwood, and the increase in sup-
ply is reflected in a seasonal decline in fuelwood prices (Current and Juarez
1992). One constraint on adoption of alley cropping was its need for labor for
pruning, which frequently conflicted with major agricultural operations. Inten-
sive agroforestry systems, such as alley cropping, are less attractive to farmers
who have land available for fallowing.

Management of agroforestry ranged in scope and sophistication from simply
gathering of products from naturally growing trees to actively managing natu-
rally growing resources, domesticating and establishing trees in selected sites,
expanding the scale of tree planting, and finally, intensive managing (Scherr
1992). The level of intensity that is economic for farmers depends upon factors
such as scarcity of forest resources; level and composition of demand; returns to
alternative uses of land, labor, and capital resources; and the costs of produc-
tion relative to costs of available substitutes for tree products and services, such
as bricks for building poles and kerosene for fuelwood. The Panama project
demonstrated that a woody fallow system, for recuperating soils and for ex-
tracting forest products, is a very profitable traditional alternative where land is
available for that type of management. The study found the highest intensity of
agroforestry management-for example, trimming branches to limit shading of
agricultural crops-in areas of greatest land shortage, such as El Salvador and
the Guatemalan highlands.

Agroforestry Practices and Tree Species

The most prevalent agroforestry systems found on farms were taungya or
woodlots, followed by trees in some kind of linear arrangement (border
plantings, contour plantings, live fences). Evidence of recent adoption was
mixed for alley cropping, home gardens, windbreaks, green manuring, and
trees-in-pasture systems. The choice of a particular tree species for use in
agroforestry technologies was dictated by considerations such as familiarity
to farmers, growth performance, market value, ease of propagation and
management, multiple use options, interaction with crops (see table 5), avail-
ability, project recommendations, and environmental effects. The study iden-
tified thirty-two different forest tree species promoted by at least one project,
along with a large number of well-known or exotic fruit trees. The most
frequently used species were Eucalyptus camaldulensis, Gliricida spp., and
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Table 5. Interaction of Agroforestry Systems with Other Crops
Agroforestry system Positive tree-crop interactions' Negative tree-crop interactions

Perennial crop with trees Complementaryb Competitive for water and
nutrients. Shade,

Trees intercropped with Complementary Competitive for water and
agricultural crops nutrients. Shade

Alley cropping Complementary Competitive for water and
nutrients. Shade

Contour planting Increased production Competitive for space, water,
through protection from and nutrients
soil and organic material
contribution

Windbreak Increased production Competitive for space, water,
through protection from and nutrients
winds

Taungya Crop production helps Shade and competition
cover cost of plantation eliminate crop production
establishment. in 3-4 years.

Woodlot Isolates trees from crops, Competitive for crop
avoiding potential negative production area. Poor
tree-crop interactions. matching of species to site

and poor management have
led to soil erosion problems.

Home garden Generally does not compete There is no tree-crop inter-
for crop production area. face, little or no
Provides for tree product interaction.
and fruit production on
the same area.

a. Choice of species and management may determine whether interaction is positive or negative and

may limit or enhance the magnitude of impact.

b. Complementary: trees shade crop, agricultural inputs improve tree growth, and trees provide or-

ganic material and nutrients to crop.

c. Competitive: agricultural production decreases because of competition for sunlight, water, and nu-

trients; tree harvesting may damage perennials.

Source: Authors' data.

Leucaena leucocephala. Tectonis grandis (teak), Acacia mangium, and Cas-
sia sp. were also mentioned by at least four projects (see table 2 for common
names). Projects had tended in the past to promote only introduced species;
more recently, there was a shift in the opposite direction, with some projects
offering only native species. A mix of species appeared to be desirable, from
the farmers' point of view.

Scale and Pace of Adoption

Most empirical studies have found that farmers tend to adopt agroforestry
gradually, starting with a few trees and expanding after they have gained expe-
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rience and have realized the benefits. Thus in the projects studied here, signifi-
cant adoption commonly required five to ten years. This would seem an espe-
cially wise course of action for smallholders on resource-poor farms, given their
need to ensure food security and reduce risks. Continuous, small-scale establish-
ment of trees seems a more appropriate objective than crash-planting programs
for smallholder agroforestry programs. Studies documenting cases of rapid adop-
tion (for example, of eucalyptus in India) have found poorer economic returns.
Several theoretical cost-benefit modeling exercises also show that enterprises
are more profitable when costs and risks of establishing trees are spread over
several years, obtaining early benefits from multiproduct systems and a more
regular flow of final products over time (Swinkels and Scherr 1991; selected
cases).

Farm size clearly influences the pace and scale of adoption: even within the
limited range of resource-poor farms targeted by the projects studied. Research-
ers found that adoption was greater on larger farms. Farmers selected and adapted
agroforestry practices and management to suit their differing labor, land, and
capital resources. Female participation was significant in several projects. Infor-
mation from four projects in El Salvador and Guatemala indicates that, for small
and medium-size farms the average number of trees planted ranged from 440 on
farms with an average size of 2.2 hectares (or 200 trees per hectare) to 1,160 on
farms with an average of 10.4 hectares (or 112 trees per hectare). Although the
farmers with more land planted more trees in total, farmers with less land tended
to plant more trees per hectare.

Effects of Land Tenure and Land Use Regulation

Harvesting laws and regulations, created to protect forests, are a significant
barrier to the adoption of agroforestry in many places. In several countries farmers
are reluctant to plant trees because they fear possible expropriation of the land
or inability to obtain the permits needed to harvest trees. Most projects have
developed mechanisms to overcome these concerns, such as contracts and writ-
ten agreements giving the farmer explicit rights to harvest trees, but such agree-
ments are often not applicable nationally. Farmers without clear land rights-
renters, squatters, or residents of land that is de jure under forest reserve or
protection-face substantial obstacles to agroforestry.

Lack of formal land tenure has not generally been found to be a binding
constraint to adoption (Cook and Grut 1989), except in certain situations in
Africa, where constraints to women on tree planting or difficulties in protecting
trees established in fields used by pastoralists during the fallow period may be
deterrent. Tree ownership and disposal rights by contrast, particularly the re-
strictions and insecurities created by state claims of control over harvesting,
have been particularly problematic in dry areas in West Africa (Shepherd 1992),
as well as in Central America. Terms of sharecropping arrangements appear
also to be a constraint in parts of Asia (Arnold 1995: 276).
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Implications for Extension

The forces that influence the spread of agroforestry and the patterns of adop-
tion that have emerged should be a central concern in designing or modifying
projects, particularly the amount of extension assistance offered and the form it
should take. Sometimes tree planting on farms has been promoted irrespective
of the particular profitability of the agroforestry system or how it fitted into the
household and farm resource management. Extension and supply-driven inno-
vation can, of course, act as a catalyst by promulgating new species or agroforestry
systems, for instance, through demonstration plots or farms. But extension and
technical assistance need to be highly responsive to farmers' concerns, and ex-
tension agents should provide a range of options and outline their pros and cons,
rather than "push" tree planting as something that is intrinsically good.

Information on Available Options

Findings suggest that farmers would be better served if projects provided in-
formation on resource requirements and performance of a variety of agroforestry
designs and species, rather than standard designs. To do that, promotion pro-
grams would have to broaden this "basket of choice" of species and systems to
provide detailed information and performance under different types of manage-
ment. Farmers could then select those that best met household needs and re-
sources and would have the information needed to modify the basic design to
suit their own preferences.

Demonstration, Technical Assistance, and Training

Agroforestry development in parts of the region is clearly occurring as a natu-
ral response to economic incentives and subsistence needs. Qualitative informa-
tion from farmers, project staff, and informed observers suggests that the dem-
onstrated benefits of fast-growing tree species and systems has often been a
strong impetus to the expansion of agroforestry activities (see box 2 on the La
Maquina project). Nonetheless, even where agroforestry systems are demon-
strably profitable, some technical assistance appears to be needed to facilitate
adoption and to provide information about tree management for unfamiliar
species and configurations. The diffusion process is slow, in part because evalu-
ating perennial systems takes farmers a long time and because they are fre-
quently unfamiliar with product markets. Technical assistance can accelerate
diffusion. The assistance can be phased out after the technology transfer has
taken place, although, as the La Maquina example indicates, continued applied
research to produce the best tree species and to discover which conditions and
management suit them best remains very important, even where public exten-
sion on agroforestry has been phased out.

Training and employing local people as paratechnicians was judged to be a
successful, low-cost means of promoting technology in nine of the projects.

170 Tbe World Bank Research Observer. vol. 10, no. 2 (August, 1995)



Box 2. The La Mdquina Project in Guatemala: A Case of Participatory
Field Research With Demand-Driven Diffusion of Technology

La Maquina is a farming area of approximately 345 square kilometers on the Pacific
Coastal Plain of Guatemala. Activities were initiated there in 1983 under the Lena Project,
a regional project with core professional staff located at CATIE in Costa Rica, operating in
the participating countries through a national coordinator who worked with a counterpart
from the forestry agency. Under their direction, two or three professionals assisted with
the activities, along with support and field personnel provided by the forestry agency.

The principal activity was to establish silvicultural experiments to evaluate species
performance in different systems. Rather than restricting research plots to experimental
fields, they were established on farmers' lands by agreement with the owners, and the local
population was involved in the research effort. In 1987 the work was expanded to include
plots on demonstration farms managed by the farmers under various agroforestry systems.
Detailed information was collected on the inputs and returns for both agricultural and
forestry-agroforestry plots.

A nursery was also established in the area, managed by two resident technicians who
also provided technical assistance to farmers interested in planting or managing multipurpose
tree species. Between 1986 and 1991 about 238,000 seedlings of multipurpose tree species
were provided to 550 farmers.

Due in part to the success of the La Maquina plantings, two new projects have been
introduced on the Pacific Coast based on the same technology and species. La Maquina's
success is principally attributable to three aspects of the project: the demonstration effect,
the quality of the product, and the evolution of incentives.

* The demonstration effect meant that dissemination was initially demand driven;
directed extension activities to support the effort came later.

* As the product of a research project, planting stock is reliable, and technical assistance
in planting and management have helped guarantee quality.

* Incentives have been modified as the project developed. To launch tree planting, free
seedlings were given to farmers and were often also delivered to the farm. Once the
community became interested, farmers came to the nursery to request seedlings and received
technical assistance from the staff. Later, seedlings were provided in exchange for an
equivalent number of plastic bags (which were used at the nursery as containers to produce
seedlings). Most recently, the project and a new effort in an adjacent community have been
promoting family nurseries. Thus the project has gradually shifted the costs and
responsibilities for tree production to the farmers.

Paratechnicians could generally turn to professional staff for technical exper-
tise. Use of paratechnicians develops local human resources, which develops
continuity of agroforestry efforts beyond the project period.

Providing Planting Materials

Of the variety of project strategies for providing germplasm-direct seeding
of native and introduced species, family nurseries, community nurseries, and
specialized, centralized nurseries producing containerized seedlings in "root train-
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ers" for easier transport-community and family nurseries proved superior to
centralized nurseries, when backstopped by good technical assistance and logis-
tical support. Farmers in many projects indicated willingness to purchase seed-
lings at market prices.

Financial and Material Incentives

The case studies suggest that financial incentives and subsidies may not, in
fact, be needed for adoption, at least not in the quantity and duration that were
available during the project. The important objective for extension is to put
forward agroforestry technologies that will be profitable for the farmer without
subsidies. An argument may be made for time-limited financial incentives for
early adopters of unfamiliar technologies, to be reduced and eventually elimi-
nated once farmers are aware of the benefits.

Small, in-kind, material inputs (seedlings, watering cans, planting bags, and
fertilizer), generally provided with extension services, proved widely effective in
persuading farmers to try out agroforestry. The advantage of these incentives
was not so much that they had an effect on profitability, albeit quite modest, but
that they reduced perceived risks of new planting and the need for "out-of-
pocket" cash expenditures. Food-for-work incentives, by contrast, were very
problematic, commonly leading to dependency, failure to maintain systems once
they were established and incentives were no longer given, and reluctance to
undertake subsequent agroforestry efforts without payment.

Credit for Agroforestry

Evidence from the study suggests that formal lines of credit may not be suit-
able for promoting smallholder agroforestry. Poor farmers seldom use formal
production credit, because of the risks involved, and when they do, may reserve
it for other priorities. Credit is needed mainly to cover costs of hired labor for
planting relatively large acreages-an activity not relevant for smallholders.
Where credit is made available, integrated or nontargeted systems (rather than
separate lines of credit for specific crops or trees) would benefit farmers most.

Social and Environmental Benefits

Quantitative data on the social (as distinguished from private) benefits pro-
vided by agroforestry systems are sparse. But some information and anecdotal
evidence indicate that these projects are making social and environmental con-
tributions that could justify further promotion for that purpose. Agroforestry
systems are replacing less-stable systems in watersheds, protecting the remain-
ing forest resource by providing an alternative supply of tree products, protect-
ing cities from the effects of airborne dust, and providing sources of employ-
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ment and income generation for rural communities, thus helping to slow out-
migration. These benefits, of course, generally do not accrue to the farmer and
therefore tend not to figure prominently in adoption decisions. As in Central
America, Cook and Grut (1989) found for Africa that environmental benefits,
while appreciated by farmers, are not sufficient to spur adoption, except for
those providing indirect productive benefits (such as soil conservation in areas
of intensive production where yields are declining).

Some specific examples of environmental and social benefits noted in Central
America:

* Cacao plantings with tree shade introduced in fragile watersheds in Choloma,
Honduras, are replacing shifting agricultural systems with perennial tree crops
that protect and build soil. In Choluteca, Honduras, communal and individual
tree plantings combined with soil conservation measures are providing a similar
benefit. In addition, in most areas where projects have been operating, the amount
of burning of agricultural fields and pastures has declined.

* In Honduras, El Salvador, and Guatemala, tree planting is providing an
alternative source of tree products and thereby reducing the higher social costs-
such as loss of biodiversity and increased downstream flooding-entailed in
"mining" a natural forest, as data from three projects studied demonstrated. In
Honduras farmers who once depended on the natural forest for up to 100 per-
cent of their tree products are now meeting the bulk of that demand from their
tree plantings. In El Salvador a community close to the capital city, which used
to produce charcoal for sale from natural vegetation, is now using its tree plantings
for that purpose. In Guatemala the expanding tobacco industry is using as posts
the tree plantings on the Pacific Coast instead of using the remaining mangrove
forest, which would have been the most probable alternative source of that ma-
terial.

* In Costa Rica the Monteverde Conservation League has for several years pro-
moted the establishment of windbreaks, which have improved the productivity of
dairy and coffee for participating farmers. Preliminary results of a recent study by
researchers from Duke University have demonstrated that those windbreaks are
acting as biological corridors connecting remnant forest patches. In addition, be-
cause farmers have increased their productivity through their participation with the
league, they are more receptive to protecting and improving their natural forest and
expanding the width of the windbreaks to serve environmental purposes.

* In Le6n, Nicaragua, extensive windbreaks were established to protect Le6n
from dust carried into the city by winds. Reportedly, the windbreaks have suc-
cessfully reduced the dust and with it the health costs for the population.

* Finally, as this study demonstrates, these projects are improving rural wel-
fare by providing needed tree products and generating income and employment.
A documented example is the effort of the Centro Agricola Cantonal in Hojancha,
Costa Rica. According to a report prepared in 1990, the commercial nurseries in
Hojancha that developed from the reforestation efforts generated 30,000 per-
son-days of employment in 1989, and seed collection from plantations provided
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an additional 4,900 person-days. The increased emplovment opportunity is an
advantage for Hojancha, because out-migration in the region adds people to
already overburdened urban areas. Furthermore, agroforestry activities are
often undertaken at times when the labor demand is low. Recent efforts to
process small diameter logs from new plantings and explore markets for the
tree resource will provide further possibilities for employment and income
generation.

To get a better empirical handle on social and environmental impacts, much
more data would have to be collected than is currently available. More monitor-
ing of projects is needed in general, and that monitoring should include data
collection to allow hypotheses about social and environmental effects to be tested.

Conclusions

The attitude of the individual farmer to agroforestry is crucial to the success
of agroforestry projects. Farmers' perception of the role the system will play in
their farm's production system, as well as its costs, benefits, and profitability,
will determine the extent and durability of adoption and should guide project
strategies on extension services and institutional and policy issues.

Agroforestry's Profitability, and Its Role in the Farming System

Agroforestry, in many ways, is comparable to other parts of the farming sys-
tem. Its special characteristics are that it includes a large number of species,
configurations, and management intensities; that it has a longer gestation than
most agricultural crops; and that its components have multiple uses.

In addition to the estimated financial return, farmers attach considerable
importance to the way an agroforestry system fits into the overall farm produc-
tion system and the existing land, labor, and capital constraints. Even more
important for a farmer's decision than the absolute profitability of agroforestry
systems may be the returns relative to alternative options. The most profitable
agroforestry systems sometimes entail the most market risks. Some marginally
profitable systems are widely used to meet specific household subsistence needs.
Once those are met, there is an interest in market opportunities. The existence
or development of markets is crucial for expansion (see similar findings for
Mexico in Alvarez-Brylla, Lazos-Chavero, and Garcia-Barrios 1989; for Ecua-
dor in Mussak and Laarman 1989; and for Asia in French and van der Beldt
1994).

Our study found that many agroforestry systems are profitable to farmers
under a considerable range of economic conditions, and various types of (low-
intensity) traditional agroforestry are indeed practiced in many areas; the tenta-
tive economic analyses indicated that many agroforestry systems are profitable
at real discount rates of 20 percent or higher. Intercropping, if managed prop-
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erly, tended to be superior to woodlots. Soil-improving interventions could be
profitable even with conservative assumptions of environmental effects. In all
but one case, the profitability of windbreaks tended to be poor, perhaps because
of poor design and, in one case, because of the lack of local participation (in a
government-mandated program). Perennial intercrops diversified income, added
value per unit of land, improved cash flow, and caused only limited loss of the
main product.

Agroforestry Adoption

Local scarcity of wood products is, as might be expected, a key motivator in
adopting nontraditional agroforestry systems. When deciding where to locate
an agroforestry effort, projects must begin by assessing the scarcity of wood, as
well as the existence of local markets for products.

Taungya, perennial intercrops, trees on contours, woodlots, and tree lines
have proved to be the easiest systems to introduce. Results are mixed for alley
cropping, home gardens, windbreaks, green manuring, dispersed trees in crop-
land, and tree-pasture systems. Farmers are willing to invest in rehabilitating
their land where systems also produce products or income, and they prefer less-
intensive systems.

Even when agroforestry is profitable, smallholders will and should adopt
agroforestry incrementally and gradually because of management and re-
source constraints. Poorer farmers, in particular, are often hampered by lim-
ited land, labor, and capital resources and their need to ensure food security
and reduce risks. Programs to promote rapid, large-scale adoption of
agroforestry may put smallholders at risk or bias adoption and benefits heavily
toward higher-income farmers; continuous, small-scale adoption is a more
appropriate objective for smallholder programs. Preferred agroforestry sys-
tems offer short-term and intermittent benefits that permit farmers to fi-
nance investments themselves.

Adoption patterns differ between small and large farms. Fallow and exten-
sive grazing are still important for medium-size and large farms, and intensive
agroforestry systems may not yet be economic. For smallholders, in contrast,
intensive systems may be more interesting, but food security and risk issues are
more critical.

Extension Strategies

The demonstration effect of fast-growing tree species on farms and of ben-
efits on demonstration plots has helped expand agroforestry activities, reducing
the costs of extension and increasing its effectiveness.

Rather than offering standard designs, programs would serve farmers best if
they offered a broad selection of species and systems, allowing farmers to choose
those most suitable to their household's needs and resources. Technical assis-
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tance is needed to facilitate adoption and to provide information about manag-
ing unfamiliar species and configurations. An endogenous process of agroforestry
is clearly developing in parts of the region in response to economic incentives
and subsistence needs. But this process is slow; its acceleration would require
access to limited, but continuous, farm- or group-level technical assistance. Where
new markets for products are being opened or developed, extension services
may also provide critical information and assistance in marketing.

Involving local people as paratechnicians is often a successful, low-cost ap-
proach to promoting technology. Their participation makes projects more sus-
tainable by developing local human resources that can carry forward agroforestry
efforts beyond the project period.

Financial incentives and subsidies should be kept to a minimum, with the
possible exception of time-limited financial incentives for early adopters of
unfamiliar technologies. Agroforestry technologies promoted by extension should
be financially profitable-and thus adoptable-for the farmer without subsi-
dies. In-kind, material inputs have effectively encouraged farmers to experiment
with and adopt agroforestry, but the experiences with food-for-work incentives
have generally been unpromising.

Institutional and Policy Implications

There has recently been considerable debate, both regional (Alfaro and oth-
ers 1994) and international (FAO 1993; Oram and Scherr 1993), about the types
of policy reforms necessary to promote agroforestry as well as forestry. In gen-
eral, the issues raised, such as macro- and intersectoral policy linkages, trade
policies, institutional development, and conservation policy, are also relevant to
agroforestry promotion in Central America and the Caribbean. The findings of
this study suggest that particular attention should be paid to improving the in-
stitutional structure for tree product markets (information, monitoring, grad-
ing, and standards); modifying regulations that restrict markets for farm-
produced products; public support services for decentralized NGO extension and
paraextension efforts; and incorporation of agroforestry into planning efforts.

Institutional responsibilities for agroforestry extension and support need to
be defined. Because agroforestry falls between the ministries of forestry and
agriculture, the institutional "home" for agroforestry activities has been uncer-
tain. Nongovernmental organizations have taken a leading role in providing
information and support, but have sometimes undertaken isolated and uncoor-
dinated efforts. Semi-autonomous projects coordinated closely with host gov-
ernment agencies have been effective.

Even though lack of land title was not a variable that was systematically
analyzed in our study, some observations indicate that it does not of itself ap-
pear to be a significant constraint to agroforestry adoption in most areas. The
important point is how secure farmers feel in their property rights with or with-
out an official title. De facto property rights generally provide farmers with
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enough security. On rented land, however, generally no tree planting is taking
place.

Future Research

The value of the study's findings for project planners, policymakers, and prac-
titioners would be enhanced by more precise assessment of the effects of specific
policies and extension approaches. For that purpose empirical studies would be
needed on a large number of farms, with specific agroforestry practices sampled
across a range of environments, farm size, and market access. Monitoring of on-
farm environmental effects would also be particularly interesting, given the dearth
of information in that area.
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cation (CATIE) in Costa Rica. Ernst Lutz is a senior resource economist in the World Bank's
Environment Department, and Sara J. Scherr is a research fellow at the International Food
Policv Research Institute (IFPRI). Funding from the United Nations Development Programme
and institutional support from Hans Binswanger, Michael Baxter, and Colin Rees are grate-
fully acknowledged. The authors are indebted to the consultants who prepared the country
case studies: Dean Current and Ricardo Hernandez Auerbach (Costa Rica), Carlos Reiche
(El Salvador), Otto Samoyoa (Guatemala), Carlos Rodriguez (Honduras), Rodolfo Vieto
(Nicaragua), Manuel G6mez (Panama), Abel Hernandez (Dominican Republic), and John
Jickling and T. Andrew White (Haiti). The case studies are presented in Current, Lutz, and
Scherr (forthcoming). Thanks also go to the many individuals who provided information
or who participated at the national workshops or at the regional meeting in El Salvador,
and to Chona Cruz, Peter Dewees, John McIntire, Augusta Molnar, and Stefano Pagiola,
whose comments on earlier drafts were much appreciated.

1. Note that, although many trees have multiple potential uses, some types of tree man-
agement for one use preclude other uses. One cannot produce high-quality wood in alley-
cropping systems. Fodder banks and living fences generally do not produce timber.

2. Financial profitability was determined by a cost-benefit analysis of the agroforestry
systems reviewed in their entirety, and not on the incremental net benefit of the agroforestry
system over an alternative land use system. The profitability of the systems was compared
to an alternative.
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EMERGING EQUITY MARKETS:
GROWTH, BENEFITS, AND
POLICY CONCERNS

Robert A. Feldman
Manmohan S. Kumar

Since the mid- 1 980s, stock market activity has increased substantially in many
developing countries. This article first examines the main characteristics of
emerging stock markets and illustrates the evolution of equity prices in these
markets during the last decade. It then discusses the reasons for the markets'
growth and assesses the extent to which they have been affected by domestic
policies and external factors. The authors discuss the likely benefits of these
markets, the effects any abrupt correction in stock prices could have for the
economy, and the ways in which these markets can be made more efficient.

T f i he rapid growth of emerging equity markets in recent years has raised
several important questions. What factors underlie this growth? What
benefits do these markets provide to the home country and to interna-

tional investors? In light of market performance, are there associated risks of an
abrupt correction in market prices, for example, and, if so, what are the eco-
nomic implications? How should policymakers go about improving the opera-
tions of these markets?

This article examines the salient characteristics of emerging equity markets
and discusses the evolution of equity prices during the past decade. It points out
that these markets should not be seen as a homogeneous group. Rather there are
significant size and structural differences among them, with some still in the
early stages of development, but others approaching the sophistication of mar-
kets in industrial countries. The paper considers the role played by improve-
ments in macroeconomic policies and changes in the "fundamentals," or under-
lying economic conditions, as well as by foreign capital inflows. Experience
suggests that a favorable policy and economic environment, including measures
to improve the institutional setting, is instrumental in attracting foreign capital.
External factors (such as interest rates) are also important in shifting portfolio
flows into and out of emerging markets.
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The article then examines the potential benefits of equity markets to develop-
ing countries, specifically their role in mobilizing and allocating domestic sav-
ings, and points out that an increasing proportion of new corporate funding has
in fact been raised in these markets. In this connection, it argues that, although
a reasonably efficient banking sector is necessary for the development of equity
markets, several constraints may prevent banks from providing funds for long-
term investment. Moreover, because of the near-continuous valuation of share
prices and the possibility of takeovers, equity investment can impose discipline
on firms and lead to a more efficient allocation of capital.

The main concern about these markets is not so much their short-term vola-
tility per se, but the possibility that abrupt changes in market sentiment will
induce a significant reversal of capital inflows and lead to sharp corrections in
market prices. Such corrections-which may also reflect the effects of a more
broadly felt contagion-can have serious implications for the country's stock
market and for its financial sector more generally. The spillover to other emerg-
ing markets resulting from the currency devaluation in Mexico in December
1994 is a case in point. The adverse wealth and confidence effects that follow a
major stock market adjustment are illustrated by the recent experience of sev-
eral industrial and developing countries.

The article concludes by exploring institutional and policy reforms designed
to make equity markets more efficient while also reducing the likelihood of
speculative bubbles. Improving the functioning of secondary equity market trad-
ing has the added advantage of facilitating the primary issuance of equity shares.

Growth of Emerging Equity Markets

At the beginning of 1994, some thirty-eight emerging stock markets were in
operation-thirteen in Asia, twelve in Latin America, seven in Africa, and six in
the Middle East and Europe (table 1). Their combined capitalization-the mar-
ket value of the equity of firms quoted on stock markets-had increased dra-
matically from less than $100 billion at the end of 1983, to nearly $2 trillion by
the end of 1 99 3 .' This increase compared with a rise in the combined capitaliza-
tion of the largest markets in industrial countries during the same period from
$3 trillion to $11 trillion. Although the markets in Japan, the United Kingdom,
and the United States are still significantly larger, the capitalization in some of
the emerging markets is now approaching that in many of the industrial coun-
tries. Expressed as a ratio to gross domestic product (GDP), market capitaliza-
tion in Chile, Hong Kong, Malaysia, and Singapore is similar to or greater than
that of Japan or the United States.

Although the increase in capitalization includes the gains due to new listings,
it primarily reflects large increases in prices in recent years that have markedly
exceeded those in industrial countries (figure 1). Differences among regions have
been considerable (figure 2), but the performance of many of these markets
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Table 1. Market Capitalization of Traded Equities in Emerging Markets
1983 1993

Billions of Percent Billions of Percent

Eco7nozy U. S. Dollars o/ GDP U.S. Dollars of GDP

Latin America
Argentina 1.4 1.3 44.0 17.2
Barbados n.a. n.a. 0.3 18.4
Brazil 15.1 7.4 99.4 20.6
Chile 2.6 13.2 44.6 102.1
Colombia 0.9 3.1 9.2 17.3
Costa Rica 0.1 3.8 0.4 6.0
Jamaica 0.1 2.8 1.5 43.3
Mexico 3.0 2.0 200.7 55.5
Peru 0.5 2.6 5.1 11.6
T rinidad and Tobago 1.0 12.8 0.5 12.0
lJruguay - - 0.3 2.3

Venezuela 2.8 3.5 8.0 13.6

East Asia
China n.a. n.a. 40.6 7.6
Hong Kong 17.1 70.8 385.2 350.8
Korea, Rep. of 4.4 5.3 139.4 42.1
Philippines 1.4 4.3 40.3 75.0
Singapore 15.5 89.2 132.7 254.3
Taiwan (China) 7.6 14.5 195.2 90.2

South Asia
Bangladesh 0.05 0.4 0.5 2.0
India 7.2 3.5 98.0 44.8
Indonesia 0.1 0.1 33.0 23.1
Malaysia 22.8 76.1 220.3 341.9
Pakistan 1.1 3.7 11.6 22.4
Sri Lanka n.a. n.a. 2.5 24.2
Thailand 1.5 3.8 130.5 105.5

Europe/Middle East/Africa
Cote d'lvoire 0.3 4.4 0.4 4.3
Egypt 1.1 3.0 3.8 9.2
Greece 1.0 2.9 12.3 13.8
Iran, Islamic Rep. of n.a. n.a. 1.3 2.6
Jordan 2.7 56.7 4.9 94.4
Kenya n.a. n.a. 1.4 25.9
Mauritius n.a. n.a. 0.8 25.4
Morocco 0.3 2.1 2.7 9.9
Nigeria 3.0 3.7 1.0 2.9
Portugal 0.1 0.5 12.4 14.6
Tunisia n.a. n.a. 1.0 6.7
Turkev 1.0 2.0 37.5 30.2
Zimbabwe 0.3 4.8 1.4 25.2

Largest industrial countries
Canada 141.0 42.8 328.5 59.2
France 38.1 7.2 456.1 36.4
Germany 82.6 12.6 463.5 25.9
Italy 21.0 5.0 136.2 13.7
Japan 565.2 47.6 3,001.4 71.2
United Kingdom 225.8 48.9 1,151.6 121.7
United States 1,898.1 55.7 5,223.8 82.4

- Indicates capitalization uider $ 10 million
n.a. Not available.
Note: Data are for end of period.
Sources: Based on IFC 1994 and IMF 1994.
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Figure 1. Equity Prices in Industrial and Developing Countnies
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since the mid-1980s has been remarkable (table 2). Measured in U.S. dollars,
the markets in Chile, Mexico, and the Philippines increased more than twenty
times from the end of 1984 to the end of 1993, although some of these markets
have tended to be quite volatile.

The increase in equity prices has gone hand-in-hand with a sharp increase in
trading activity. The value of shares traded soared from less than $10 billion in
1983 to more than $340 billion in 1993 in Taiwan (China), for example, and
increased by about twenty times in Argentina, Hong Kong, the Republic of Korea,
Mexico, and Thailand. This expansion compares with a roughly five-fold in-
crease in trading activity in industrial country markets over the same period.
The most active stocks in several emerging markets now appear to be as liquid
as the issues of a typical firm listed in the equity markets of industrial countries.
(Liquidity is taken to mean the ability to move in and out of the market easily at
prices that are reasonably well known in advance.)

Markets in various countries show considerable variation in the number of com-
panies listed, the number of new listings a year, market capitalization, total funds
raised, and value of shares traded. These differences, as well as the ability to raise
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Figure 2. Equity Prices in Developing Country Regions
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capital by issuing shares in the first place, reflect differences in the characteristics
of the economic and financial environment across countries, including

* The role and size of the private sector
* Access to the market by foreign investors
* The role of alternative sources of financing
* The institutional setting; supervision, clearing and settlement arrangements
* The legislative and regulatory framework governing domestic and foreign

investment.

In addition, information flows, disclosure requirements, auditing and account-
ing standards, and the existence of credit-rating institutions have an important
bearing on the development and operations of these markets. In the most ma-
ture markets of large industrial countries, the institutional setting is conducive
to broad-based investor confidence and competitive trading. Liquidity and trad-
ing activity tend to be very high, market breadth is substantial, the private sec-
tor looms large in the economy, information is widely available, and reporting
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Table 2. Stock Prices in Enmerging Markets
(Percent change in dollars, end of period)

Economy 1984-94 1 984-87 1987-90 1990-93 1992-93 1993-94

Latin Amnerica
Argentina 1,101.7 37.2 95.1 498.7 67.3 -25.0
Brazil 222.9 -54.2 -9.8 368.3 91.3 67.0
Chile 3,172.0 286.3 117.1 176.1 29.5 41.3
Colombia 1,766.0 178.1 7.8 390.7 31.7 26.8
Mexico 1,482.5 82.2 317.6 255.1 46.2 -41.7
Venezuela 196.0 64.4 235.6 -26.3 -10.5 -27.2

East Asia
Korea, Rep. of 490.5 197.6 62.4 5.0 20.6 16.3
Philippines 3,613.9 812.8 -4.7 329.2 132.2 -1.0
Taiwan (China) 924.4 239.9 86.0 33.4 86.9 21.5

South Asia
India 331.9 54.8 57.2 66.4 17.0 6.5
Indonesia -4.3' n.a. _1 lb 21.8 109.2 -20.6
Malaysia 187.3 -9.1 51.5 172.1 99.5 -23.3
Pakistan 277.8 22.5 7.9 216.6 52.4 -9.8
Thailand 936.2 90.9 99.6 213.0 97.0 -13.1

Europe, the Middle East, and Africa
Greece 232.3 206.8 82.5 -39.4 16.1 -2.0
Jordan 37.8 25.0 -19.4 54.9 20.8 -11.7
Nigeria -26.7 -68.0 33.8 -35.0 -16.5 168.8
Portugal 565.0' 744.0 -33.0' -0.1 30.9 16.5
Turkev 170.5' 240.5 76.6d -20.7 213.7 -43.3
Zimbabwe 436.1 328.4 163.9 -61.3 122.3 22.5

n.a. Not available.
a. Data are for 1989-94.
b. Data are for 1989-90.
c. Data are for 1986-93.
d. Data are for 1986-87.
Sorurce: IFc 1994.

and disclosure standards are high. For illustrative purposes, this yardstick can
be used to divide the emerging markets into four groups, within which there is
some overlap. Moreover, these markets will mature over time and begin to move
into the more developed groups (Papaioannou and Duke 1993).

The first group consists of countries with markets in the early stages of devel-
opment, with few quoted companies, small capitalization, high concentration,
low liquidity, high volatility, and a comparatively rudimentary institutional set-
ting. This group includes several markets in Africa (C6te d'lvoire, Kenya, and
Zimbabwe) and in Eastern Europe (Hungary and Poland). Newly established
markets in the former Soviet Union (Belarus and the Ukraine) might also be put
in this group (although of course there are significant differences between the
operations of these markets and others in the group).

1 86 The World Bank Research Observer, vol. 10, no. 2 (August, 1995)



In the second group, market liquidity is higher, a wide variety of companies
are quoted, and foreign investors have begun to appreciate the investment op-
portunities in these countries. The equity market is still small in relation to the
economy, but the corporate sector has begun to rely increasingly on equity fi-
nancing. Brazil, China, Colombia, India, Morocco, Pakistan, and the Philip-
pines fall in this group.

In the third group, market returns are less volatile. There is a rapid increase in
trading activity and in the volume of shares issued; capitalization expands con-
siderably; and there is more interest in developing mechanisms to transfer risk,
such as equity and currency hedging instruments. These markets include Argen-
tina, Indonesia, Malaysia, and Thailand.

In the last category are the more mature markets of Hong Kong, Korea,
Mexico, Singapore, and Taiwan (China), in which liquidity and trading
activity are very high, market breadth is substantial, and the equity-risk
premiums-risk-adjusted returns relative to short-term money market inter-
est rates-are close to internationally competitive levels. In several of these
economies, stock markets have reached a stage where they serve as baro-
meters of domestic economic conditions and reflect the degree of confidence
in which the country is held by global investors.

Shifts in the portfolios of industrial countries, even if small from the per-
spective of the investing country, may result in inflows and outflows that are
large in relation to the size of the recipient's equity market, however. Thus
movements in equity prices in emerging markets should be interpreted with
a degree of caution. And, as in industrial countries, speculative bubbles,
market manipulation, or restrictions on trading activity that result in ineffi-
cient pricing can significantly distort the relationship between price move-
ments and the underlying fundamentals.

Determinants of Market Growth

It is always difficult to say precisely why asset prices rise or fall, particularly
when it comes to assigning relative weights to different causal factors. Several
considerations have clearly been relevant to the growth of emerging markets,
however, including the effects of a broad range of macroeconomic and struc-
tural reforms that many developing countries have implemented in recent years.
As a result of these initiatives, exports, domestic demand, and corporate profits
have all increased sharply. In an environment characterized by declining fiscal
deficits, stable and realistic exchange rates, and lower inflation, the private sec-
tor has begun to flourish. Another sign of confidence has been a sharp rise in the
flow of foreign capital. Nonbank capital flows to developing countries reached
an all-time high in 1993, driven by dramatic increases in foreign direct invest-
ment, as well as in bond and equity flows. Despite a slowdown in 1994, private
capital flows were still significantly higher than they had been four years earlier.
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The opportunity to benefit from portfolio diversification has also helped stimu-
late the flow of foreign capital, as have improvements in technology and com-
munications.

There is some systematic evidence of a correlation between cumulative eq-
uity returns and economic fundamentals. Mullin (1993) analyzes a group of
developing economies-Argentina, Brazil, Chile, India, Korea, Malaysia, Mexico,
Taiwan (China), and Thailand-using panel data and breaking each economy's
export growth and return on equity into four four-year periods from 1976 to
1991. He finds a statistically significant cross-country relationship between eq-
uity returns and export growth and between equity returns and growth of divi-
dends per share for several large developing economies. Using regression analy-
sis on his cross-country sample, Mullin also tries to explain mean annual returns
as a function of cumulative growth rates for exports and dividends per share as
well as a commonly used measure of risk (beta coefficients). On this basis, he
underestimates returns among the developing countries and overestimates them
among the industrial countries. These results suggest that the outstanding re-
turns registered by several developing countries surpass levels that can be ex-
plained solely by measures of performance and risk. Additional statistical tests
further support this observation. These findings are not inconsistent with the
possibility of speculative bubbles. Other evidence also suggests, however, that
basic structural improvements in the operations of the financial sector and in
equity markets are important in boosting investor demand-and therefore eq-
uity prices.

Policies of Host Countries

Country experience suggests that specific measures undertaken to improve
the institutional setting tend to build investor confidence and stimulate markets
(IMF 1994). For example, Argentina, Chile, India, and Korea have eliminated or
reduced restrictions on foreign investment and improved settlement and clear-
ance procedures. At the same time, many countries have tightened the regula-
tory environment by, for instance, increasing disclosure requirements for new
stock listings, and reduced taxes and fees on transactions to encourage the de-
velopment of securities markets. In the last few years, several countries have
also lowered or removed dividend or capital gains taxes (IFC 1994). Improve-
ments in the institutional setting have helped broaden the investor base by reas-
suring domestic and foreign investors that improprieties, including market ma-
nipulation, and insider trading-which had been common in several emerging
markets-have been reduced considerably.

In addition, the privatization of state-owned enterprises has enhanced capi-
talization and stock market activity by expanding the supply of shares, many of
them marketable internationally. Privatization itself has been part of a broader
trend of disengaging government from the economy. The privatization of
Malaysia's state-owned telecommunications company in 1990 helped raise the
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level of new share issues in that country to an all-time high. In Mexico, too,
privatization fed an acceleration in equity issues. In several countries such pro-
grams have bestowed indirect benefits by widening the scope of the private sec-
tor, often inducing significant improvements in the efficiency of the privatized
companies.

The International Perspective

External factors have also been influential in encouraging foreign capital
to move into these markets. For example, relatively low interest rates in the
early 1990s, especially in the United States, attracted investors to the high
yields available in bonds and equity investments in emerging markets. A study
by Calvo, Leiderman, and Reinhart (1993) finds that external factors ac-
counted for between 30 and 60 percent of the variance in real exchange rates
and reserves in ten large Latin American countries.2 In addition, external
inflows can set up a virtuous cycle, enhancing the efficiency of the domestic
market through contacts with foreign financial institutions whose sophisti-
cated financial technology is influential in attracting further flows; and in-
creased familiarity with these markets can itself stimulate foreign interest.
And as the financial sectors of these economies become more sophisticated,
foreign investors can benefit from the use of derivative instruments to hedge
risk. All of these factors are important, but, had it not been for domestic
macroeconomic policy reforms, an improved institutional framework, and
the resulting heightened confidence in these markets, external factors by them-
selves would not have led to increased inflows.

Although a structural shift seems to have occurred in the international
investment community's attitude toward investing in emerging markets, Tesar
and Warner (1993) show that the increase in U.S. equity flows (the domi-
nant source) has only been in proportion to the emerging markets' share of
the capitalization of the global market. That is, of the U.S. equity portfolio
held in international equities in the early 1990s, only 12 percent was allo-
cated to emerging stock markets-roughly their share of global capitaliza-
tion. That may reflect, in part, the fact that access to many emerging mar-
kets has remained difficult, with the consequence that country funds
(closed-end investment companies listed on the New York Stock Exchange)
have been the preferred vehicle for portfolio investment. It may also reflect
the fact that these funds have, in general, traded at a significant premium to
asset value, making them relatively less attractive.3 During 1991-93, equity
flows also took place through American and Global Depository Receipts;
direct purchases and foreign country offerings had the smallest shares (see
Claessens and Rhee 1993). (Depository receipts are issued by financial inter-
mediaries in industrial countries against shares that they hold in custody in
the country in question.) As the emerging markets liberalize and develop,
institutional investors are likely to move away from funds toward direct eq-
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uity purchases and other activities to which they are accustomed in indus-
trial country markets.

Benefits and Policy Concerns

Besides attracting foreign investment, these emerging equity markets contrib-
ute to the mobilization of domestic savings by enhancing the set of financial
instruments available to savers to diversify their portfolios. In doing so they
provide an important source of investment capital at relatively low cost (Dailami
and Atkin 1990). Substituting equity finance for debt finance makes domestic
firms less vulnerable to fluctuations in earnings or increases in interest rates.
Equity issuance has been particularly important during the last decade, account-
ing for more than a third of the increase in net assets of large firms in Chile,
Korea, Malaysia, Mexico, Taiwan (China), and Thailand (Singh and Hamid
1992). This pattern contrasts sharply with that of the industrial countries, in
which equity financing during the same period has accounted for less than 5
percent of the growth in net assets.

More to the point, debt finance is likely to be unavailable in many countries,
where bank loans may be limited to a select group of companies. This limitation
can also reflect constraints in credit markets (Mirakhor and Villanueva 1990;
Villanueva 1988) arising from the possibility that a bank's return from lending
to a specific group of borrowers does not increase monotonically as the interest
rate it charges to borrowers rises (Stiglitz and Weiss 1981, and Cho 1986). This
can be so for two reasons: first, the adverse selection effect-higher interest
rates discourage the safe borrowers that the banks prefer; second, the incentive
effect-when borrowers are free to choose the projects for which the borrowed
funds are to be used, they may tend to favor those with higher returns and
higher risk, raising the probability of default when the interest rate is increased.
As a result banks are often reluctant to raise interest rates in response to excess
demand for credit and decide instead to ration credit, but at a lower interest
rate. And they may shun new borrowers even when there is no ceiling on inter-
est rates.

Given this situation, banks may avoid lending to specific groups unless they
have information that enables them to rank each borrower and charge appro-
priate interest rates according to the risk involved so that they can ensure a
profitable return. Acquiring information on the different risk characteristics of
customers can be a costly process, even impossible in some circumstances. The
result is a market failure resulting from imperfect information.

Assessing the Benefits of Equity Markets

In addition to the contribution that stock markets provide in mobilizing capi-
tal, both the near-continuous valuation of share prices inherent in well-
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functioning equity markets and the implied possibility of mergers and takeovers
are conducive to financial discipline and can lead to a more efficient allocation
of capital. Similarly, the ability to effect changes in the management of quoted
companies can ensure that managerial resources are used efficiently (Kumar
1984). One issue revolves around the "free-rider" problem: if individuals hold a
tiny slice of the equity of any one firm, it gives them little incentive to incur the
costs of monitoring management, because most of the benefit of their monitor-
ing would accrue to other shareholders.4 In many developing countries, how-
ever, equity ownership is concentrated in the portfolios of large shareholders
who would find it beneficial to exercise effective scrutiny over managerial ac-
tions. For instance, in a majority of these markets, the ten largest stocks account
for more than a third of the capitalization (IFC 1994).

At the macroeconomic level, equity markets act as conduits for foreign sav-
ings and help countries avoid the excessive reliance on debt that exposes them to
increased debt-service payments when international interest rates climb. Allow-
ing dividend payments and equity prices to adjust instead distributes the risk
with foreign investors. Moreover, inflows of equity finance bring improved ac-
counting and reporting standards in their wake and may increase the exposure
of domestic companies to advanced supervisory and managerial techniques.

From a global perspective, to the extent that capital is channeled to areas
yielding the highest returns, there is a net gain to the world economy. Investors
in industrial countries may also benefit from diversification, because these mar-
kets do not appear to be highly correlated with the markets in industrial coun-
tries (table 3). The advantages of diversification may, however, be overstated to
the extent that the observed low correlations reflect speculative bubbles (dis-
cussed later in this section) in some emerging markets.

There is mounting empirical evidence on the extent to which these markets
have a role in allocating capital to the corporate sector and on their benefits to
the rest of the economy. Although the structure of corporate finance varies widely
among developing countries, studies suggest that the use of equity finance by
the corporate sector has been very significanr (Demirguc-Kunt and Maksimovic
1994; Singh and Hamid 1992; Singh, forthcoming).

The last study provides a comprehensive analysis of the importance of new
equity issuance during the period 1980-90 for the 100-largest manufacturing
firms in ten developing countries-Brazil, India, Jordan, Korea, Malaysia,
Mexico, Pakistan, Thailand, Turkey, and Zimbabwe. Singh finds that these firms
relied on internal sources for a fairly small proportion of their net asset growth.
For instance, the median firm (ranked by size) in Korea, Thailand, and Turkey
financed about 15 percent of asset growth from internal sources; the median
firms in Mexico and Malaysia financed 25 and 30 percent, respectively.

In five of the countries (Korea, Malaysia, Mexico, Turkey, and Zimbabwe),
new equity issues financed more than 40 percent of the growth of net assets. In
two countries (Brazil and Jordan), equity flows accounted for more than 25
percent of corporate growth during this period. Although the accounting data
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Table 3. Correlation among Stock Prices in Industrial and Developing Markets, Decemnber 1 988-June 1993
Vnited United Korea Taiwan

Economy States Kingdom Japan Brazil India Rep. of Malaysia Mexico Chinia Thailand

United States 1.0

United Kingdom 0.59 1.0

Japan 0.29 0.50 1.0

Brazil 0.19 0.04 0.16 1.0
(8.9)

India 0.09 -0.59 -0.72 0.26 1.0
(6.9)

Korea, Rep. of -0.14 -0.12 0.15 -0.40 -0.36 1.0
(14.0)

Malaysia 0.47 0.42 0.49 0.08 -0.21 0.24 1.0
(14.0)

Mexico 0.39 0.10 0.18 0.12 -0.51 0.28 0.33 1.0
(15.3)

Taiwan (China) 0.06 0.10 0.25 0.26 -0.49 0.03 0.31 0.05 1.0
(14.3)

Thailand 0.39 0.15 0.17 0.06 0.58 0.10 0.53 0.25 0.11 1.0
(7.3)

Note: Numbers in parentheses underneatlh economy names show rhe share of market capitalization (as reported in IFC'S list of emerging markets) accounted for
by each market at the end of June 1993. Synchronized movemenits register 1; greater differences in prices are reflected in lower (or negative) numbers.

Source: Based on lrc 1994.



on which these results are based may overstate the proportion of equity financ-
ing, these figures are significantly higher than those for industrial country firms
(Mayer 1989).

As Singh (1994) notes, one reason for this preference was the lower cost of
equity capital during this period due to a significant rise in equity prices. For
example, in 1980 the average price-earnings ratio on the Korean stock market
was about 3, and the cost of capital through new share issues was therefore 33
percent. By 1989 the price-earnings ratios were more than four times as high
(averaging 14), and the cost of capital thus was about 7 percent. Moreover, the
cost of debt capital increased in several countries, and governments actively
encouraged the expansion of equity markets.

A few studies also find a signficant relationship between the development of
stock markets and economic growth. In a sample of forty industrial and devel-
oping countries, Atje and Jovanovic (1993) find that the higher the ratio of
stock market trades to GDP, the higher the growth of per capita income. The
value of trades is regarded as more appropriate than capitalization because in
some countries (Jordan, for example), little trading takes place despite high capi-
talization and the stock market seems to play a limited role in allocating funds.
An extensive analysis by Levine and Zervos (1995) also shows a significantly
positive relationship between initial stock market activity and subsequent growth.

Assessing tbe Costs of Equity Markets

Even so, the growth of these markets has aroused legitimate concerns about
what it might entail for the rest of the economy. One consideration is that the
volatility of stock prices may spill over into the real economy, although a spillover
is of less concern when the market is relatively small. Of course, as markets
develop, and liquidity and frequency of trading increase, new information is
reflected more quickly in prices, and observed volatility may actually appear to
increase. But this is simply an indication that information about the market is
becoming more efficient. Perhaps a more important concern is that volatility
can be in some sense "excessive," and this concern is buttressed by the evidence
that even in industrial countries measures of stock price volatility appear to
have been too high to be attributed to new information about future real divi-
dends or movements in expected real interest rates (Shiller 1981; Summers 1986;
Flood 1993).

It is certainly the case that the domestic securities markets in a number of
developing countries have been characterized by rather high volatility and pric-
ing inefficiencies (or excess returns) (Darrat and Mukherjee 1986; Kapur and
Ravallion 1988; El-Erian and Kumar 1995). This may reflect a lag in the incor-
poration of new information, "insider" dealing, or infrequent trading. Although
high volatility is a legitimate concern, it may also result from the thinness of
trading in some markets, and as these markets broaden and deepen further, the
volatility can be expected to diminish.
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A much more important concern is that marked increases in equity prices in
developing countries may be the result of speculative bubbles. (A bubble exists if
the asset price is high today only because investors believe that the selling price
will be high tomorrow, and not because the company's financial position justi-
fies such a price; see Stiglitz 1990.) In such a situation, the price can increase for
a considerable length of time relative to the levels warranted by economic fun-
damentals, only to fall sharply upon abrupt changes in market sentiment. These
bubbles may, of course, be driven by domestic or external demand or by a com-
bination of the two. In the case of external demand, the size of the inflows can
be large relative to market capitalization, and hence the potential for bubbles
may be increased.

Although there is a significant literature on the extent to which equity prices
represent fundamental values rather than speculative bubbles, whether develop-
ing and industrial countries differ in this regard is not clear. Ekechi (1990) finds,
for instance, that in the two years before the October 1987 worldwide collapse
of stock prices, the positive bubble premium (that is, the extra return that is
expected assuming that no crash occurs) was no higher in developing country
markets than the premium in U.S. or Japanese markets.

Even if there is no bubble (and economists question whether it is possible to
determine empirically when one exists), there is a risk that, if the fundamentals
(including forecasts of corporate earnings, international interest rates, or equity
capital inflows) were to change relatively quickly, the market could correct
abruptly. The effect of such a correction-or simply of a bubble collapse-on
the real economy, especially if a wider range of asset prices were affected, can
be considerable and of much greater significance than the effects of price vola-
tility alone. Moreover, as experience in several industrial countries has shown, a
sharp downturn in asset prices can have significant adverse effects on the bank-
ing sector and, through negative effects on wealth and confidence, can lead to a
retrenchment in consumption and investment spending (see, for instance, Schinasi
and Hargraves 1993).

This concern has been particularly marked in recent years in light of the sharp
rise in equity prices in several emerging markets. At least one interpretation of
the price-earnings ratios for these markets would suggest, however, that the
possibility of a speculative bubble may have been limited because the concomi-
tant sharp increase in earnings meant that, until recently, the price-earnings
ratios did not increase markedly. Although differences in accounting standards,
corporate capital structures, and legal requirements make cross-country com-
parisons of price-earnings ratios difficult, nevertheless, based on the recent in-
creases in several countries, these ratios have not generally tended to be signifi-
cantly higher than those in industrial countries (table 4).

More recently, in the last six months of 1993, price-earnings ratios in several
of the emerging markets increased by 50 percent or more (although they de-
clined somewhat the following year). Furthermore, continuing price volatility in
1994 further drew into question the sustainability of equity prices in these mar-
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Table 4. Price-Earnings Ratios
(end-of-period)

1993

Economy 1989 1992 June December

Latin America
Argentina 22.1 38.0 32.4 41.5
Chile 5.8 13.0 15.8 20.0
Colombia 7.0 28.0 21.9 25.5
Mexico 10.7 12.3 12.4 19.4
Venezuela 6.4 15.6 18.6 17.4

East Asia
Korea, Rep. of 38.6 21.4 23.9 25.1
Philippines 18.5 14.1 17.1 38.7
Taiwan (China) 51.2 16.6 20.4 34.7

South Asia
India 18.3 33.7 27.4 39.7
Malaysia 30.8 21.8 25.7 43.5
Pakistan 8.4 21.9 17.7 27.6
Thailand 23.1 13.9 14.4 27.5

Europe/Middle East/Africa
Greece 24.3 6.9 8.0 10.2
Jordan 14.9 14.5 18.6 18.0
Nigeria 7.0 9.0 9.8 7.3a
Turkev 17.6 7.0 17.8 36.3
Zimbabwe 7.0 2.0 3.0 8.8

Industrial Countries
France 12.5 15.8 19.5 27.5
Germanv 17.8 14.3 20.3 29.1
Japan 51.9 38.9 60.7 67.8
United Kingdom 11.7 19.7 21.0 20.7
United States 14.1 22.7 22.5 22.1

a. Data are for November 1993.
Souirce: IFC 1994 and Bloomberg Inc., various issues.

kets. Although these developments do not necessarily imply the existence of
speculative bubbles, they prompted some concern about stock market activ-
ity-and the domestic and external sources of risks to such markets. Calvo,
Leiderman, and Reinhart (1992) recall the experience of several Latin American
countries in the late 1970s and early 1980s when a sharp run-up in equity prices
was followed by a precipitous decline.

The potential benefits that accrue from developing equity markets have to be
judged against the opportunity costs of promoting these markets. Indeed, it has
been suggested that devoting scarce resources to developing these markets may
be inappropriate for countries that lack an adequate financial infrastructure
(Frankel 1993). Supporting services from the banking system contribute impor-
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tantly to market development and provide credit to market participants to sup-
port equity trading and settlement. And banks mav be direct participants in
securities markets themselves. As a result, several authors have emphasized that
liquid interbank markets, supported by an efficient payment system, are an im-
portant institution for the development of securities markets (Brainard 1991
and Blommestein and Spencer 1993). Conversely, a weak banking system in
need of restructuring, recapitalization, and mechanisms for clearing and settle-
ment of wholesale payments and securities transactions can constrain the devel-
opment of securities markets. Efforts to develop equity markets in the face of
less-than-adequate market infrastructure could impose undue risks both on eq-
uity trading itself and more generally on the financial system because of possible
spillover effects. Furthermore, an economic system based on equity finance
may be at a competitive disadvantage relative to a bank-based system because
the former system displays a tendency to discourage long-term-somewhat
riskier-investments, as firms become preoccupied with short-term financial
returns to satisfy shareholders and to avoid possible takeovers. This may be the
case, but recourse to equity financing does not preclude shareholders, including
financial groups, from playing an active and long-term role in corporate man-
agement. Hence, this type of consideration does not necessarily imply that coun-
tries should discourage the development of equity markets. It is also argued that
close ties between industrial firms and banks-which could be discouraged in
the presence of equity markets-may lessen constraints on an individual firm's
investment decisions. This concern needs to be balanced against the cost of re-
ducing the economywide mobility of productive resources.

Despite the advantages of equity markets, there is less than a consensus on
the speed with which these markets should be developed, particularly regarding
the extent to which their development must be preceded by banking system
reforms. There would seem to be little controversy, however, in saying that
equity markets function better, and the potential benefits are better captured,
when an appropriate institutional framework is in place.

Improving the Efficiency of Equity Markets

Although the operations of equity markets in developing countries have become
significantly more efficient, there is still room for further improvement, particularly
in terms of information. In many countries there are significant barriers to the dis-
semination of information, and companies appear to divulge less information with
a greater time lag than is customary in well-developed markets. Most of the devel-
oping equity markets lack substantial breadth, in the sense that trading values de-
crease markedly outside the small set of stocks-usually fewer than twenty-with
high trading values, and many stocks rarely trade. For instance, even in markets as
developed as those in Hong Kong and Mexico, ten stocks have accounted for nearly
half the turnover on the entire market.
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Moreover, although a certain volume of speculation is needed to maintain
market liquidity and efficient pricing, excessive speculation or trading on inside
information can be destabilizing, particularly in countries that have regulated
financial systems, with controls on credit and interest rates (see Dailami and
Atkin 1990). In such cases, a liberalized stock market can act as a conduit for
speculative pressures that would otherwise be released elsewhere. This suggests
that efficient stock market development be accompanied by liberalization of the
financial sector; it is also important to follow prudent macroeconomic policies.
Financial instability creates uncertainty that can seriously impair market effi-
ciency and lead to significant instability.

A number of specific measures can be undertaken to increase the liquidity of
these markets, reduce transactions costs, and improve pricing efficiency. These
measures include instituting legal provisions to prohibit insider trading and the
means to enforce them, improving accounting and reporting standards, and sim-
plifying procedures for listing new firms. Audited corporate financial informa-
tion that conforms to the standards of generally accepted accounting principles
is essential, as are improvements in tax and legal systems, to ensure that private
contracts are honored.

The regulatory environment is particularly important for countries eager to
integrate their markets with the international financial system. Without effec-
tive regulation and enforcement, domestic and international investors will be
reluctant to commit resources to these markets. Governments should limit regu-
lations to those needed to correct market failures that arise in unregulated mar-
kets and should not impede the development of the market. There is, of course,
a tradeoff here, and it is easy to go overboard. Rules and regulations can be-
come so stringent that they stifle private initiative and discourage companies
from going public; the challenge is to attain a balance between a system that
ensures adequate protection for investors and one that does not deter market
growth.

The regulatory regime should focus on three main areas: the new issues mar-
ket and related disclosure, accounting, and listing standards; secondary market
trading activities, including market surveillance and enforcement; and supervi-
sion of market practitioners through registration and prudential standards
(Chuppe and Atkin 1992). The need to adopt appropriate regulatory safeguards
is most pronounced in the formerly centrally planned economies. Here the basic
prerequisites for equity markets-such as private property rights and adequate
accounting systems-must be fully established along with appropriate regula-
tory safeguards.

Notes

Robert A. Feldman is assistant to the director, and Manmohan S. Knmar is a senior
economist in the Research Department of the International Monetarv Fund. The authors
would like to thank Mohsin Kahn, Michael Mussa, Mohamed El-Erian, Nadeem Haque,
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Peter Isard, Alain Ize, Donald Mathieson, Michael Spencer, and Carmen Reinhart for
helpful comments and suggestions, and Nadine Orosa for research assistance.

1. A billion is 1,000 millions. All dollar amounts are U.S. dollars.

2. The interested reader is also referred to Bercuson and Koenig (1993) for an assess-
ment of factors affecting capital inflows into Asian countries and to El-Erian (1993, 1994)
for a discussion of the broader issues related to developing-country access to international
capital markets.

3. For a detailed analysis of the pricing behavior and diversification benefits of country
funds, see, for example, Errunza, Senbet, and Diwan (1993).

4. For a discussion of the role of the takeover mechanism in enforcing managerial disci-
pline and how it too depends on disperson of equity holdings, see Kumar (1994) and
Shleifer and Vishny (1986).
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THE DANGERS OF
DECENTRALIZATION

Remy Prud'homme

Demand for decentralization is strong throughout the world. But the ben-
efits of decentralization are not as obvious as the standard theory of fiscal
federalism suggests, and there are serious drawbacks that should be consid-
ered in designing any decentralization program. An analysis of these dangers
makes it easier to understand some of the real choices. These choices are not
so much whether to decentralize in general, but rather what functions to
decentralize, in which sectors, and in which regions. In many cases the prob-
lem is not so much whether a certain service should be provided by a central,
regional, or local government, but rather how to organize the joint produc-
tion of the service by the various levels.

In many-if not most-cases, such measures have an enormous potential
and could, if properly designed and implemented, significantly improve the
efficiency of the public sector. Decentralization measures are like some po-
tent drugs, however: when prescribed for the relevant illness, at the appro-
priate moment and in the correct dose, they can have the desired salutary
effect; but in the wrong circumstances, they can harm rather than heal. This
article looks at some of the negative effects of decentralization in the hope
that a better understanding of its dangers will contribute to a wiser applica-
tion of potentially desirable decentralization programs.

T his article highlights some of the dangers associated with decentraliza
tion. In this analysis, "decentralization" is taken to be the "pure" decen-
tralization of fiscal federalism theory, that is, a system in which pure

local governments raise pure local taxes and undertake pure local expenditures
without the benefit of central government transfers. This is not a very realistic
model, but it is the one used in the pro-decentralization theory, and it is useful
for analytical purposes. In classical fashion, the discussion first examines the
dangers of decentralization from the viewpoints of redistribution, stabilization,
and allocation. It then explores some of the questionable assumptions of the
decentralization model to go beyond the centralization-decentralization
dichotomy.
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Decentralization Can Increase Disparities

Because decentralization measures can adversely affect the distribution of
equity, a substantial body of public finance literature holds that the redistribu-
tion of income should remain a responsibility of the central government for two
reasons. First, attempts by local governments to redress income disparities are
likely to be unfair. The poor in well-off regions will fare better than the poor in
more deprived regions. Households in regions that enjoyed the same income
before redistribution will have different incomes after redistribution, either be-
cause of income differentials among regions (even if they have similar redistri-
bution policies) or because the regions have different redistribution policies (even
if initial income distributions are similar), or because both incomes and redistri-
bution policies differ from region to region-which is likely. Second, decentral-
ized redistribution is self-defeating. If a jurisdiction adopts policies to redistribute
income, imposing high taxes on the rich and giving high benefits to the poor, the
rich will tend to leave for more lightly taxed areas and the poor will tend to
move in from areas that offer lower benefits. The generous jurisdiction will soon
be unable to sustain its policy.

It follows that the central government must have the responsibility for re-
distributive programs and thus must control a large share of taxes and public
expenditures. Although centralization is not a sufficient condition for redistri-
bution, and many centralized countries have little or no redistribution, it is a
necessary condition, and it is hard to think of a country that carries out redis-
tributive policies at subnational levels. Decentralization will therefore make it
more difficult to pursue redistributive policies.

Income can-and probably should-be redistributed among jurisdictions as well
as among individuals. This point is often ignored in the literature on fiscal federal-
ism, which sees regional disparities as abnormal phenomena resulting from acciden-
tal shocks that will be reduced and eliminated automatically by the movement of
goods, capital, and labor. To the extent that interjurisdictional disparities exist,
however, it is often argued that what counts-and should be corrected-are inter-
personal disparities. Poor people are poor anywhere and should be aided irrespec-
tive of their place of residence. There is no guarantee, however, that transfers to
low-income areas will effectively benefit poorer residents. And although it is often
maintained that reducing income disparities will automatically reduce disparities
among regions, this argument is not compelling for several reasons.

The first reason is that regional disparities exist in most countries (and are
particularly large in developing countries), and, contrary to standard economic
theory, they do not disappear with economic development. At one time it was
assumed that these disparities were temporary and would be smoothed out in a
later phase of economic development (Williamson 1965). This view has been
challenged by economists (see Krugman 1987 and Myrdal 1957) and contra-
dicted by recent trends in several industrial countries in which regional dispari-
ties increased in the late 1980s.
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The second is that a reduction in income disparities does not necessarily cor-
relate with a reduction in regional income differentials. If income levels in a
poor region are more equally distributed than in a higher-income region, trans-
fers to poorer citizens will primarily benefit the richer region and actually in-
crease regional disparities.

A third point is that poor people in low-income regions are poor for good
reason: they live in a place that offers fewer economic opportunities and less
infrastructure and lacks economies of agglomeration and other location-specific
externalities. Raising individual incomes is not the same thing as increasing the
development potential of the area. It cures the symptoms rather than the illness.

Furthermore, each region is a social and political entity that exists beyond the
individuals who reside there. In assessing their well-being, the citizens in a region
consider not only their own income but also the income of their fellow citizens
much more than the income of inhabitants of other regions. Interregional disparities
are not merely statistical artifacts; their perception is a sociological reality. There is
a political demand for action to reduce interjurisdictional disparities.

Is a decentralized system likely to be more effective at reducing interjuris-
dictional disparities than a centralized system? The answer is no. In a decentral-
ized system, the local jurisdiction would collect all taxes from and undertake all
expenditures on behalf of its residents. By contrast, a centralized system would
redistribute income from richer areas to poorer ones, even under regressive tax
and expenditure systems in which per capita expenditures or benefits increase as
per capita income rises. (See Davezies 1989 for data on France; Oliveira 1991
on Brazil; and Davezies, Nicot, and Prud'homme 1984, 1987; and Nicot and
Letrung 1989 on C6te d'Ivoire, Thailand, and Morocco.) Despite the concep-
tual and statistical difficulties of interpreting these studies, the results are unam-
biguous; richer jurisdictions do subsidize, through national budgets at least, poorer
regions. Table 1 summarizes the magnitude of the transfers between large cities
and the rest of the country for the five cases studied.

The conclusion that emerges from both the analytical and empirical research
is that national budgets tend to reduce regional disparities. Any reduction in the
importance of national budgets relative to those at the subnational level (a defi-
nition of decentralization) therefore increases interjurisdictional disparities by
reducing the impact of national policies designed to correct regional inequities.

This mechanism is both static and dynamic. It is likely to induce a vicious
circle; richer jurisdictions will have large tax bases (whatever tax bases are cho-
sen), with tax rates that are either the same or lower than other, less rich juris-
dictions. In the first instance, they will collect more taxes and therefore will be
able to provide more local public services. In the second, they will offer the same
services at lower tax rates. In both cases, these localities will be preferred by
businesses and households, which will choose to settle there, enlarging the tax
base and increasing the gap in income between regions. Decentralization can
therefore be the mother of segregation. Local government in the United States
offers a model of this disparity-increasing mechanism.
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Table 1. Budget Transfers from Large Cities to Poorer Jurisdictions

Casa- Sao
Abidjan Bangkok blanca Paulo Paris

Category 1984 1987 1982 1985 1984

Share of country population 18 14 12 12 18

Share of national budget
(percentage)

Contribution to budget 54 41 34 20 26
Gains (benefits) 25 28 18 14 19

from budget
Gains (flow) from budget 34 35 21 9 21
Transfers (benefits) 25 13 16 6 7
Transfers (flow) 18 7 13 12 5

Transfers (U.S. dollars)
Transfers (benefit) 200 160 400 90 870

per capita
Transfers (flow) 160 80 330 160 630

per capita

Transfers (percentage of GDP)
Transfers (benefit) 5.3 2.5 6.5 7.4 1.7
Transfers (flow) 4.2 1.3 5.5 13.9 1.3

Source: Davezies1989;Oliveira 1991;Davezies,Nicot,andPrud'homme 1984,1987;NicorandLetrung
1989.

A corollary to this thesis is that, all else being equal, the decentralization of
taxes and expenditures works against the decentralization of activities and is
likely to lead to a concentration of growth in a few urban locations. Cynics
might consider this concentration one of the main virtues of highly decentral-
ized government. If it is argued that a concentration of activity helps contribute
to growth, fiscal decentralization is likely to be growth-inducing. The cynics
would find support for such a thesis in the experiences of the former socialist
countries. In these highly centralized states, planners located industries where
they pleased, including regions in which the particular activity had no compara-
tive advantage whatsoever. The net result was a fairly balanced spatial develop-
ment coupled with very low growth.

A final issue is that of destructive competition among jurisdictions eager to
attract investment. Subnational governments might compete with each other to
attract enterprises by lowering tax rates or raising subsidies. Although some
competition may be desirable, particularly if it encourages efficiency, too much
competition may be destructive. If all local governments offer enterprises iden-
tical advantages (at a cost to their taxpayers), spatial patterns will not be modi-
fied, but the balance between the public and private sectors will swing away
from an initial equilibrium that was supposed to be optimal. The greater the
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degree of decentralization, the greater the potential for misallocation. Of course,
there are solutions to this problem: subnational governments can cooperate with
each other, either spontaneously or as a result of national government incen-
tives. And the central government can intervene to limit or regulate regional
competition.

Decentralization Can Jeopardize Stability

It is easy to show that a decentralized system makes macroeconomic policies
more difficult to implement.

Theory

The two main instruments of macroeconomic policy are monetary policy and
fiscal policy. Fiscal policy-that is, control over the amount and structure of
taxes and expenditures and the management of the budget deficit (or surplus)-
is a very powerful instrument for stabilizing the economy. It is an instrument
that only the central government can manipulate, because local authorities have
few or no incentives to undertake economic stabilization policies. The impact a
particular regional government could have on national-or global-demand and
on prices is negligible. Even if any regional government had that much influ-
ence, most of the impact would be outside its jurisdiction because subnational
economies are much more "open" than national ones and sustain greater leak-
ages to other regions as a result of overspending or underspending. Moreover, a
regional government would have to pay the full political cost of an economic
stabilization policy that would bring it only partial benefits. As a result, regional
and local governments will never provide enough economic stabilization; which
must be conducted by central governments.

If the national government is to use fiscal policies to affect overall demand,
however, its share of national taxes and expenditures must be sufficiently large
in relation to total taxes and expenditures as well as to gross domestic product
(GDP). In all cases, a large share of total expenditures and taxes is already com-
mitted and cannot easily be changed. Stabilization policies can only be under-
taken at the margin, but the margin is a function of the whole; if the whole is
small, the margin will be very small.

Consider, for example, a country in which total government spending ac-
counts for 30 percent of GDP and assume that the central government can,
for the purpose of stabilization, increase or decrease expenditures by 10 per-
cent (a generous assumption). In a decentralized country in which local gov-
ernment accounts for 60 percent of total government spending, the central
authority would be able to increase or decrease total demand by about 1.2
percent of GDP. In a centralized economy, where local government accounts
for 10 percent of total government spending, the central government's mar-
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gin would be 2.7 percent of GDP. The difference between 1.2 percent and 2.7
percent may well mean the difference between an ineffective and an effective
macroeconomic policy.

Furthermore, it is still possible that the fiscal policies of subnational gov-
ernments will run counter to those of the central government. In many coun-
tries the political cycle affects local policies: expenditures increase immedi-
ately before local elections, and taxes increase immediately after elections.
But there is no reason why this political cycle would coincide with the busi-
ness cycle. In practice, local governments may end up increasing expendi-
tures or raising taxes while the central government is trying to reduce spend-
ing or cut taxes.

This is very much what happened in the United Kingdom in the early 1980s,
frustrating the central government's efforts to reduce public outlays (for struc-
tural as much as for countercyclical reasons) and leading to the introduction
of the ill-fated poll tax-a device intended to constrain the ability of local
governments to increase expenditures. According to Perloff (1985), the op-
posite occurred in the United States during the Great Depression, when local
jurisdictions ran high budget surpluses that offset the central government
budget deficit.

Examples of "Fiscal Perversity"

Argentina provides a good illustration of what Perloff (1985) calls the
"fiscal perversity" of subnational governments (World Bank 1990a). Argen-
tina has always been a decentralized state. Provincial expenditures rose rap-
idly to more than 11.2 percent of GDP in 1986, but provincial government
revenues as a share of GDP actually dropped from 5.6 percent in 1980 to 5
percent in 1986. The 6.2 percent provincial deficit was either financed by
transfers from the central government or by borrowing; in both cases it was
inflationary. Transfers (at least until 1988) consisted largely of a posteriori
discretionary grants from the Ministry of Finance, a practice that rewarded-
and therefore encouraged-provincial mismanagement. More important,
because the grants were not financed by central government revenues, the
practice led to government deficits of a large magnitude. Borrowing by the
provincial governments from the Central Bank, or from provincial banks
(entirely controlled by the provincial governments) was no better. According
to World Bank (1990a: ii): "These provincial/national financial practices have
contributed to unsustainable public sector fiscal and quasi-fiscal deficits, and
their continuation would undermine national efforts to attain price stability
and to promote sustainable economic development."

The 1988 constitutional reform in Brazil significantly reduced the central
government's ability to conduct macroeconomic policies. Prud'homme (1989:
32) gives a comparison of the central government's share of taxes and net-of-
transfers expenditures before and after the reform:
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lInder tinder
previous newt!

Source constitution constitution

Total tax revenues 100 100
Percentage of taxes raised by central government 57 52
Transfers from central to provincial government -27 -30
Share of national taxes left to central government 30 22

Even before 1988 the central government raised a relatively small share of
total taxes and had a relatively small share of total expenditures. This state-
ment, however, must be qualified by the fact that the central authorities set the
tax rates of most states and therefore had a fair degree of control over the over-
all fiscal burden (although tax collection in Brazil is a function of the local tax
authorities as much as of tax rates). The new constitution reduces the
government's ability to conduct macroeconomic policy in three ways: it lowers
the share of taxes raised by the central government; it gives the states more
freedom to set tax rates; and it increases automatic transfers from the center to
the regions. These changes have certainly contributed to Brazil's poor macro-
economic performance in recent years.

Bogoev (1991) cites the example of the former Yugoslavia, which was one of
the most decentralized economies in the world. In 1986 central government (the
Federation) expenditures accounted for only 22 percent of total public revenues.
Moreover, these revenues were derived in large part from sales taxes and cus-
toms duties, that is, taxes that are not appropriate for stabilization policies.
Because total revenues were insufficient for the central government to discharge
its responsibilities, it had to rely upon "contributions" from lower levels of gov-
ernment that were negotiated each year. Thus the federal government was unable
to implement stabilization policies, and high inflation and poor macroeconomic
management resulted.

Decentralization Can Undermine Efficiency

The case for centralization is usually based on efficiency. The argument
provided by the theory of fiscal federalism is that the inhabitants of the dif-
ferent jurisdictions have different tastes: in local government A, people pre-
fer recreation, but in local government B, they prefer education. The same
provision of education and recreation in A and B will satisfy neither. Decen-
tralized provision, on the contrary, will make it possible to give the residents
of A and B what they want, will better match demand, and therefore will
increase welfare. This model, however, can be criticized on two grounds.
First, it assumes several hypotheses that are very unlikely to be met in a
developing country. Second, it focuses entirely on demand efficiency and
ignores supply efficiency.
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Decentralization and Allocative Efficiency

The problem is that developing countries do not meet most of the explicit or
implicit assumptions of the model of fiscal federalism. First, the model assumes
that the main difference between the various local or regional jurisdictions is in
their respective tastes or preferences. In reality, the main differences are in in-
come, whether household income (which certainly explains differences in tastes)
or potential tax income. In most developing countries, the problem is not to
reveal the fine differences in preferences between jurisdictions but to satisfy
basic needs, which are-at least in principle-quite well known. The potential
welfare gains associated with a better match of supply and demand are not
large.

Second, the model assumes that the taxpayers/voters of each jurisdiction will
express their preferences in their votes. This hypothesis bears little relationship
to local electoral behavior in developing countries. Local elections, when they
exist, are usually decided on the basis of personal, tribal, or political party loy-
alties. People vote for a mayor they know, a member of their group, or a party
they like. This is true in all countries; local elections are often a mere rehearsal
of national elections and say little about local preferences. In addition, the plat-
forms on which local elections are fought (when they exist) are often vague and
unrealistic. The menus offered for choice are unlikely to express the electorate's
preferences.

A third hypothesis is that locally elected mayors will satisfy the preferences
thus revealed. But often the electoral mandate is vague or inconsistent-or both.
Even if elected officials wanted to fulfill it, they could not, usually because of a
gross mismatch between available resources and promised expenditures. Then,
too, officials often lack incentives to keep their promises. Some do not expect to
run for reelection. And most know that their reelection will not depend much on
their local performance. A mayor who has a feel for the preferences of the elec-
torate and tries to respond to it may well be ousted because he or she represents
a party whose national policies have become unpopular.

Finally, even if mayors wanted to satisfy the preferences of the electorate and
had enough resources to do so (two heroic assumptions!), it is not clear that they
would be able to persuade the local bureaucracy to go along. An elected official
is merely a principal who gives orders to a local bureaucrat, his agent. The dif-
ficulties associated with this principal-agent relationship cannot be dismissed,
particularly in developing countries. Local bureaucracies are often unrespon-
sive, they may be poorly motivated and occasionally poorly qualified, and they
might have good reasons to pursue their own agenda rather than the agenda of
their principal.

The hypothesis on which the decentralization model rests appears therefore
rather fragile, particularly (but not exclusively) in developing countries. Of course,
it can be argued that the mechanisms that have been shown to work imperfectlv
in a decentralized regime do not work at all in a centralized one. This view,
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however, is only partly true. Central provision of local public services can also
be modulated to better suit local demand. There is no compelling reason for the
model's assumption that services provided by the central government would be
provided uniformly. Higher-level governments might be quite able to differenti-
ate the services they provide, just as private enterprises operating on a national
or international scale do. No formal electoral mechanism exists to ensure adap-
tation to local needs, but other mechanisms, such as the will to serve,
deconcentration (or, the redistribution of decisionmaking authority), pricing
mechanisms, and survey devices might be as efficient (or as inefficient) as the
electoral mechanism. On the whole, the potential gains in allocative efficiency
resulting from decentralization are likely to be rather small. This finding is par-
ticularly important in view of the impact that decentralization has on produc-
tion efficiency.

Decentralization and Production Efficiency

The standard decentralization model says nothing or next to nothing about
production efficiency. The welfare gains to be obtained (according to the model)
will accrue only because supply will better match demand. A hidden assumption
here is that supply itself is always efficient. This assumption, derived from the
consideration of the private sector (where it does not always hold), is not ac-
ceptable for the public sector (see critiques of marginal cost pricing practices by
Kranton 1990 and Heggie 1991). The real issue is whether local provision is
more cost-effective than national provision. We cannot take for granted that
either one is totally effective. Unfortunately, few studies are available on this
difficult subject, but there are several a priori reasons to fear the effect of decen-
tralization on productive efficiency.

One is, of course, that providing a given local public service may entail econo-
mies of scale. This point is widely recognized in the literature. Actual studies of
economies of scale in the various local public services are scarce, but the prevail-
ing view is that there are few local public services for which economies of scale
imply nationwide supply. For most local public services, the provision in a given
city is independent of the provision in other cities. The welfare losses attribut-
able to economies of scale that would result from decentralization are probably
minimal.

Another, more compelling, reason is that economies of scope might exist and
that central bureaucracies may be more efficient providers than local bureau-
cracies. Decentralization transfers power not only from central to local govern-
ments, but also from central to local bureaucracies. There are reasons to believe
that central bureaucracies are likely to operate closer (than local bureaucracies)
to the technical production frontier, even though both central and local bureau-
cracies probably operate quite far from this frontier. Why? For one thing, cen-
tral government bureaucracies are likely to attract more-qualified people-not
so much because they offer higher salaries, but because they offer better careers,
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with a greater diversity of tasks, more possibilities of promotion, less political
intervention, and a longer view of issues. Then, too, central government bureau-
cracies invest more in technology, research, development, promotion, and inno-
vation. Only large institutions can make such investments-in the public sector
just as in the private sector. In many developing countries central governments
tend to make few such investments, but local bureaucracies make almost none.

The problem is compounded by the current enthusiasm for privatization. In
most countries, and for good reasons, the line between private and public provi-
sion is shifting, and the sphere of public provision is shrinking. Decentralization
similarly shifts the border between central and local provision, reducing the
center's share. The result is a contraction in the role of central government ac-
tivities. This retrenchment probably comes at a cost, which may well be high.
The best people leave, morale is lowered, the sense of public service is shaken,
networks are broken, and investments in research and development are sacri-
ficed. Two examples-France and Brazil-would probably support this pessi-
mistic assessment. In France the strength of the prestigious and efficient corps
of civil engineers (Ingenieurs des Ponts et Chaussees), the driving force behind
most infrastructure provision in the country, is waning, largely as a result of
decentralization. In Brazil, for very much the same reason, the highly qualified
national corps of road and sanitary engineers is also being partly dismantled.
The obvious costs associated with this loss of technology and expertise are prob-
ably not compensated by potential progress in the private sector or in local
government bureaucracies.

Whether these retrenchment costs are related to the size of the nation's public
sector (because it goes below an unknown threshold) or to the speed at which
the process occurs is a matter for speculation. It is, however, important for
policy prescription. If retrenchment costs are a function of the speed at which
decentralization proceeds, they could be minimized or even perhaps eliminated
by a slower process.

The authors of several case studies of actual decentralization measures have
expressed fears that decentralization might undermine efficiency. Thus, for in-
stance, a recent World Bank (1990b: xi-xii) document on Peru's water supply
and sanitation sector notes:

The regionalization process under way and the corresponding changes
in sector organization assign all the operational responsibilities to
regional and local governments. In general, this is a desirable trend as it
brings the level of responsibility closer to the users. A great challenge,
however, is being placed on these levels of government to create the
necessary institutions to respond effectively to local needs. The
management of services in more than 400 urban centers of less than
100,000 inhabitants is of particular concern. These towns do not benefit
from economies of scale in operations, and are unable to offer attractive
working conditions and salaries to qualified personnel and to plan and
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run water and sanitation operations at a satisfactory level.... In the
next two or three years, it is likely that response capacity of the new
sector will be even worse than it is today as new institutions need time
and assistance to develop this capacity.

Decentralization and Corruption

Another concern that involves both allocative and production efficiencv is
the possibility that decentralization might be accompanied by more corruption.
If, as is likely, corruption is more widespread at the local than at the national
level, then decentralization automatically increases the overall level of corrup-
tion. This outcome, by the way, might not be bad in terms of redistribution,
because the "benefits" of decentralized corruption are probably better distrib-
uted than the benefits of centralized corruption. But it would certainly increase
the costs in terms of allocative efficiency, because it leads to the supply of ser-
vices for which the levels of kickbacks are higher (rather than those for which
there is a demand). It is also costly in terms of production efficiency, because it
leads to corruption-avoiding strategies that increase costs, favor ineffective tech-
nologies, and waste time.

Corruption is hard to assess and measure, but there are several reasons why it
is likely to be more prevalent at the local than at the national level. For one,
there are probably more opportunities for corruption at the local level. Local
politicians and bureaucrats are likely to be more subject to pressing demands
from local interest groups (whose money and votes count) in matters such as
taxation or authorizations. In addition, local officials usually have more discre-
tion than national decisionmakers; indeed, it is precisely this discretion that is
the major theoretical advantage of decentralization. The fact that national bu-
reaucrats, at least in some countries, are moved from place to place and never
stay very long in the same location makes it more difficult for them to establish
unethical relationships with local interest groups, unlike local bureaucrats whose
careers are spent in the same location.

At the same time, there are fewer obstacles to corruption at the local level.
Corruption in many cases requires the cooperation of both politicians and bu-
reaucrats, and the distinction between them is generally less rigorous at the local
level. Local bureaucrats have less independence from local politicians than na-
tional bureaucrats do from national politicians. In some countries, at least, na-
tional bureaucracies have a tradition of honesty that is often absent at the local
level. Monitoring and auditing are usually better developed at the national than
at the local level. The pressure of the media, inasmuch as it exists, would also be
a greater disincentive at the national than at the local level.

Few-if any-empirical studies have been done on the subject of corruption.
Prud'homme (1992), looking at informal taxation (defined as the "nonformal
means utilized to finance the provision of public goods and services") at the
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local level in Zaire, estimates that it is at least eight times more important than
formal taxes. Informal taxes include payoffs to authorities as well as contribu-
tions, gifts, and donations. The study did not attempt to estimate informal tax
revenues at the national level, but it is difficult to believe that it is of the same
relative magnitude. The issue of corruption only reinforces the point that decen-
tralization is not always beneficial from an efficiency viewpoint and it can be
dangerous. These a priori considerations should be supported by empirical stud-
ies. One such study, on water collection and treatment in Tunisia, can be found
in Khellaf (1992).

A Case Study of Centralization in Tunisia

Until 1974 local governments in Tunisia were responsible for collecting and
treating used water. The level of technical expertise was very low. A survey of
people employed in the sector revealed that only about 4 percent had any skills
related to sewerage, and practically all of these people were attached to the
municipality of Tunis. The service was provided directly, with no information
on costs and no form of cost recovery. Both quantity and quality were either bad
or very bad. In 1970 only 20 out of 150 municipalities had some form of sewage
treatment, and those systems that existed were inefficient. Only eight munici-
palities had some form of treatment plants, but all were overloaded and mal-
functioning. Many of the sewer systems were poorly designed and poorly main-
tained. More than half of the sewer accessories, such as manholes and grit-traps,
were out of service. Of the twenty-seven lift-stations that were visited by a World
Bank team in 1974, only five were functioning. The implications were serious.
The Lake of Tunis, into which used water was discharged with little or no treat-
ment, was eutrophysing rapidly. Infectious and parasitic diseases were preva-
lent; some cases of cholera were reported. Something had to be done.

The government decided to turn over the provision of water and sewerage
services to a specialized parastatal agency, ONAS (the Office National de
l'Assainissement), created for that purpose. ONAS was made responsible for the
service, first in metropolitan Tunis, then gradually in all other major urban cen-
ters of the country. In other parts of Tunisia, municipalities continue to operate
their own systems (if any), some of which will eventually be integrated into
ONAS's operations. From the outset, the emphasis was put on autonomous man-
agement, appropriate personnel policy, and sound financial procedures.

By most accounts this approach has been successful. The training programs
that started in 1978 have been particularly important. By 1987, 23 percent of
the personnel were technical professionals (in addition to the 6 percent who
were managers). Even though the central government continues to provide sub-
sidies, a surcharge on water consumption covers most of the operating costs,
investments costs for infrastructure are partly recovered by a form of property
tax, and individual connection costs are entirely recovered from the users. ONAS

benefited from important loans by the World Bank and other donors, which
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enabled Tunisia to increase services significantly. By 1988 ONAS was providing
full sewerage services to the thirty largest cities, where about 50 percent of the
urban population lived.

It might be unfair to compare the success of this approach to sewerage ser-
vices with the failure that preceded it and to claim that centralization made the
difference. The important resources that were mobilized domestically and inter-
nationally naturally played a key role. But there are strong reasons to believe
that these resources could not have been mobilized under a decentralized sys-
tem, and that, had they been mobilized, they would not have been used as effi-
ciently. Training, for example, would have been more difficult to conduct in
thirty different municipalities, and the need for trained personnel would have
been greater. Accounting and financial reforms, which did not prove easy at the
level of ONAS, would have been impossible in thirty different municipalities. It is
precisely for these reasons that resources would not have been forthcoming un-
der such a regime. In terms of production (or supply) efficiency, the centraliza-
tion of sewerage services in Tunisia was successful.

Was there a cost in terms of allocative (demand) efficiency? ONAS has not
(yet) provided sewerage services in all parts of the country, and some smaller
cities rightly complain that they have not benefited from the system. The agency's
answer is that it focused on the larger cities where the needs were greatest or
more urgent. It is difficult not to agree. Had the same resources been spread
more evenly all over the country (even assuming equal supply efficiency), the
benefits of sanitation, measured in terms of sanitary hazards avoided, would
probably have been reduced. Had the previous system prevailed, it is even more
likely that these smaller cities would not have been better off.

The real cost, if any, of this experiment is elsewhere. The creation of ONAS

weakened already-weak local governments and made it more difficult for them
to change, to learn, and to improve. As a result, they are perhaps less efficient in
providing other services, such as garbage collection or physical planning.

Beyond the Centralization-Decentralization Dichotomy

Decentralization has many dimensions and can apply to many forms of gov-
ernment intervention. Some are more appropriate or desirable-or less danger-
ous-than others. This section, therefore, drops the simplicity of the
centralization-decentralization dichotomy and attempts to explore some of these
dimensions.

The Case for a Different Treatment of Taxes and Expenditures

In the literature on tax and expenditure assignment, the reasons for decen-
tralizing expenditures are completely independent from those in favor of decen-
tralizing taxes. There is no reason why the two processes should lead to similar
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results. Many public expenditures (according to this theory) lend themselves to
decentralization, and the optimal expenditure-decentralization ratio is quite high.
In contrast, very few taxes lend themselves to decentralization, and the optimal
tax decentralization ratio is quite low. Subnational governments are therefore
unlikely to have enough tax money to finance their expenditures, and transfers
from the central government will be necessary. Transfers should not be consid-
ered as unavoidable evil. They can be used to control some of the dangers of
decentralization, particularly for distribution and stabilization, and should be
seen as an important component of any decentralization program.

Designing a "good" transfer system, however, is a delicate task, because the
features that are desirable to reach certain objectives are not desirable to reach
other equally worthy objectives. Tradeoffs must be identified and compromises
reached. The area of transfers is very promising for policy improvements, be-
cause in many developing countries, transfer systems are often crude. They have
often evolved as products of administrative convenience or of political pres-
sures, and can in many cases be easily amended at low technical and even politi-
cal costs.

The Case for a Different Treatment of Geographical Areas

Most discussions of decentralization (including that in the preceding sections)
ignore geography. Decentralization in India is discussed with the same concepts
and words as decentralization in Tunisia; and decentralization to cities is treated
just like decentralization to villages. This is, of course, absurd.

Population size obviously matters. Decentralization is more likely to be war-
ranted in a heavily populated country, where secondary subnational units are
bigger than many small countries. The same is true of geographical size. In a
large country such as Brazil or Zaire, particularly if communications are diffi-
cult, decentralization is (all other things equal) more desirable than in a small
country like Jamaica. The same is probably true also of levels of development.
Statistical analysis suggests that decentralization, as conventionally measured,
tends to increase with income levels. Although such correlations do not reflect
underlying causalities, they can suggest that decentralization is more likely to be
successful (or at least less dangerous) in middle- and high-income countries.
This is a point made by Bahl and Linn (1992: 393), who add: "For the lowest
income countries, decentralization may be limited to rhetoric." Similarly, the
authors say, large cities should be treated differently from smaller jurisdictions
even if they have the same legal status because they are more able to benefit
from decentralization.

Special quasi-political government agencies, to which some functions could
be decentralized, might be created covering appropriate areas. For example,
France has divided water resources management into six areas, corresponding
to six major river basin regions, under the direction of regional agencies. These
agencies are quasi-political bodies, with board representatives made up of lo-
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cally elected officials. They are responsible for both water quality and water
quantity management and have the power to determine the rates charged to
users and the fees and taxes charged to polluters. They collect the fees and spend
the income generated on water production schemes or on pollution treatment
subsidies. They have the appropriate geographic coverage to internalize the ex-
ternalities associated with water resources management.

In geographically differentiated decentralization, the key concept is the criti-
cal mass. For decentralized units to be efficient and achieve the potential ben-
efits of decentralization, they must be sufficiently large in terms of population,
activities, and income. This efficiency can be increased by personal training and
institution building, but decentralizing taxes and even expenditures to small and
weak local governments is unlikely to be successful.

The concept of critical mass also applies to central governments. Decentrali-
zation should not shrink them below a certain quantitative and qualitative level.
This level is, of course, different from the level required for efficient subnational
governments, because the functions to be performed by central governments are
different. This sets two constraints: the powers transferred from central to local
governments should not jeopardize the efficiency of the central government,
and these powers should be transferred to local governments that have the criti-
cal mass required to use them effectively.

The Case for a Different Treatment of Sectors

Public services exhibit different characteristics. Kessides (1993) explored this
issue with a view to finding out which services lend themselves better to
privatization, on the basis of the characteristics of the service, the characteris-
tics of the market, and the characteristics of the demand. A similar exercise can
be conducted to find out which services or sectors would lend themselves more
easily to decentralization. From this aspect, three characteristics are particu-
larly relevant: the "externability" of the service, its "chargeability," and its
"technicity."

The externability of a service refers to the quantity and types of external
effects and geographical spillovers associated with the service. Some infrastruc-
ture services, such as highways or power production and transportation, matter
very much outside the area in which the infrastructure is located or the service
provided. This is the case with most "network" infrastructure investments, as
opposed to "point" infrastructure sites, although a small network (such as a
water distribution system) resembles point infrastructure. The smaller the
externability of a service, the easier it is to decentralize; services with important
network effects or spillovers are not easy targets for decentralization.

The chargeability of a service refers to the ease with which the service can be
financed by charges, as opposed to taxes. Some services can and should be sold
(that is, financed by fees), rather than provided free of charge (that is, financed
by taxes). Water or power can easily be charged to consumers; urban public
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transport is a little more difficult to finance solely by fees; and it is extremely
difficult to make people pay for garbage collection or for the use of certain
streets. Technological progress, however, constantly extends the domain of
chargeability. Forty years ago it was difficult to charge for parking; today, vari-
ous types of parking meters have made it easy. Charging for the use of roads
appears to be difficult now, but electronic pricing devices are about to make
that possible. The ability to charge users also has a social dimension. Some ser-
vices, such as education, which could technically be funded by user charges, are
often financed by taxes, at least in part, either because they are considered pub-
lic goods or because there are social as well as private benefits associated with
the service. The greater the ability to charge for a service, the easier it is to
decentralize it.

The technicity of a service refers to the degree of technical and managerial
expertise required to provide the service. Garbage collection is much easier to
provide than bulk clean water. The lower the technicity of a service, the easier it
is to decentralize because the economies of scale and scope associated with its
provision, which are difficult to reap in the case of multiple providers, will be
less important, and therefore the potential production efficiency losses will be
minimal.

Table 2 attempts to give some flesh to these concepts. The externability,
chargeability, and technicity of a number of local public services have been esti-
mated on a scale of 1 to 5, with 5 the value most favorable to decentralization;

Table 2. The Potential for Decentralizing Selected Local Public Services
Decentrali-

Service Externabilitya Chargeahilityv Technicity' zibilityb

Highways 1 1 2 4
Sanitation 2 2 2 6
Railroads 1 4 2 7
Power production 1 5 1 7

and transmission
Primary education 3 2 2 7
Rural roads 2 1 5 8
Telephone 1 5 2 8
Airports 3 4 2 9
Water production 2 5 2 9
and storage

Ports 4 4 3 11
Garbage collection 5 1 5 11
Power distribution 4 5 3 12
Urban transport 4 4 4 12
Water distribution 4 5 4 13
Street cleaning 5 4 5 14

a. The range is from a high of I to a low of 5.
b. The range is from a high of 15 to a low of 5.
Source: Author's calculations.
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and the values of the three characteristics have been added to yield a gross indi-
cator of the decentralizability of the service.

Clearly the concepts, the ratings, and the weighting formula can be improved,
but this simple exercise indicates that some services are more easily devolved to
local authorities than others and why. Street cleaning, water distribution, urban
transportation (provision, regulation) and power distribution appear to be the
most interesting candidates. At the other end of the spectrum are such services
as highways, sanitation, railroads, power production, and primary education,
which should be considered for devolution only with great caution and pru-
dence-if at all.

The Case for a Different Treatment of Different Functions

Providing local public services is a complex task that encompasses many dif-
ferent activities-from selecting the appropriate investment and supervising its
construction to operating, regulating, and maintaining the system, and finally to
monitoring and auditing its performance. Not all these functions are required
for every type of service, and many of these tasks are interdependent. For a
given public service in a given geographical context, the desirable degree of
decentralization is likely to differ from one function to another.

The choice of investments has a technical dimension (what design should be
selected?), a geographic dimension (where should the investment be located?),
an institutional dimension (what agency should be in charge of it?), and a social
dimension (who should benefit from it?). If local decisionmaking can improve
allocative efficiency, it is through the exercise of this last function. This is where
the detailed, first-hand knowledge of local realities can best be applied. This is
also where the election control mechanism can be expected to play a role.

The design of infrastructure investments is usually highly technical and will
become ever more so in a world of rapid technological progress. Local govern-
ments cannot easily perform this function, which is often marked by important
economies of scale. It must either be contracted out to private firms or remain a
central government responsibility.

The construction of infrastructure is probably not a task that governments,
local or central, should undertake directly. In most cases, this function should
be contracted out to the private sector. Government will nevertheless always
have a role in this area, either in building the facility-if no one can be found to
undertake the project-or in contracting out and supervising the construction.
In either case, this aspect is better conducted by the central government. In
practice, unfortunately, divorcing the construction of the facility from the choice
of investment is not always easy, but in theory, the decentralization of the former
is more dangerous than the decentralization of the latter.

The operation and regulation of the facility is often the most important func-
tion in the provision of the service. The setting of prices and fees is an activity
that lends itself easily to decentralization. It cannot easily be performed by
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the central government, which does not have the appropriate information or
incentive.

Maintenance can and should be decentralized. In many cases it should be
privatized. The supervisory agency can be the central government, particularly
when those authorities are providing financing, but it can also be the local govern-
ment, which will again have a comparative advantage in terms of information
and incentive.

Finally, monitoring and auditing are functions best suited for the central gov-
ernment, which has the expertise, the independence, and the performance ob-
jectives that make monitoring useful.

The Case for the Joint Provision of Services

What is the most desirable way to allocate different functions to different levels
of government? The problem is not one of deciding which level of government will
be in charge of which local public service; the solution is not to draw up a matrix of
level of government by type of service. For many-if not most-types of infrastruc-
ture, two or three levels of government will have to be involved as each level of
government will have different-but equally legitimate-interests.

Consider primary education, for example. One can argue that it should be
decentralized to local governments because the needs and the specifics of local
pupils are likely to differ from community to community. But one can also ar-
gue that primary education should be a regional responsibility because of econo-
mies of scale (in the design of curricula or the recruitment of teachers, for in-
stance) and because purely local financing will lead to inequalities in the operation
of schools. Finally, one can also argue that the central government has an inter-
est in the education of all of its citizens and that rural-to-urban migration cre-
ates externalities and spillovers that must be addressed by a higher level of gov-
ernment intervention. All three arguments are strong and convincing; they suggest
that central, regional, and local levels of government must simultaneously be
involved in providing the service.

The problem therefore is to determine how the different levels of government
could and should cooperate. Many instruments are available: subsidies (of vari-
ous types), mandates, constraints, guidelines, floors and ceilings, coordination
mechanisms, contracts between various levels of governments, and so on. These
instruments should be studied and compared. Some mechanisms work, others
do not. In the United States, for instance, bridge maintenance is a state respon-
sibility, but when a bridge deteriorates below a certain threshold, the bridge
becomes eligible for federal money; this form of central-regional relationship is
especially perverse and is sure to lead to poor maintenance.

Thus decentralization may not always be a panacea. Its costs are more cer-
tain than its benefits. Decentralization refers to both a state and a process. The
virtues and the dangers of decentralization are often discussed simultaneously
for both concepts. This confusion is dangerous because what is desirable in a
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given country at a certain point is a function of the present state of decentraliza-
tion and the speed at which it has been reached.

Notes

Remy Prud'homme is professor of economics at the University of Paris XII. This article
draws on a paper written when the author was a Visiting Research Fellow in the Infra-
structure Department of the World Bank. The author is indebted to Zmarak Shalizi, Arturo
Israel, Michael Cohen, and many others in this department, and to Laurent Davezies,
Richard Darbera, and Bernard-Henri Nicot at the University of Paris XII, as well as to
comments by anonymous reviewers.
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COMMENT ON "THE DANGERS
OF DECENTRALIZATION"
BY PRUD'HOMME

Charles E. McLure Jr.

A s an advocate of decentralization, I find it difficult to respond to Remy
Prud'homme's arguments against decentralization. It is undoubtedly true

j L that decentralization, done badly, can cause problems. But the article is
not devoted primarily to demonstrating that proposition; for the most part it
argues that decentralization, per se, is wrongheaded.

Prud'homme (p. 201) sets up a straw man that he calls the "pure decentrali-
zation of fiscal federalism." He then argues that relying on this theory would
lead to a variety of problems, including a tolerance of interjurisdictional dispari-
ties, an inability to conduct macroeconomic stabilization policy, and a loss of
productive efficiency in the public sector. In a section entitled "Beyond the Cen-
tralization-Decentralization Dichotomy," he presents his antidote to this ap-
proach.

The "centralization-decentralization dichotomy" is a false one. Prud'homme
cites no literature advocating the "pure" theory of decentralization, and the
antidote that he prescribes is little more than the conventional wisdom in this
area. (The reference list contains only one item that pre-dates 1985; thus it omits
many classics in the literature, which present a more balanced theory.)

First, Prud'homme states that according to the "pure" theory of decentraliza-
tion, interjurisdictional disparities are "abnormal phenomena . . . that will be
reduced and eliminated automatically by the movement of goods, capital, and
labor" (p. 202). The implication that there are no transfers in the decentralized
theory can be true only if one ignores literature that does not conform to the
author's Procrustean bed of "pure" theory. Academic literature on fiscal dis-
parities and intergovernmental grants goes back at least to Buchanan (1950),
which evoked the response by Musgrave (1961). Oates (1972) devotes one of
six chapters to "The Theory and Use of Intergovernmental Grants," and Break
(1980) contains a fifty-page chapter on "The Economics of Intergovernmental
Grants."

The study of such grants has not been confined to academic research. Al-
though the use of grants is relatively limited in the United States, that is not the
case in other federations. In Australia the very title of the official history of the
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Grants Commission, Equality in Diversity: Fifty Years of the Commonwealth
Grants Commission (Australian Government Publication Service 1983)-as well
as the voluminous output of the Centre for Research on Federal Financial Rela-
tions, Mathews (1980), invalidates the assertion that such issues are hardly
recognized (see Boadway and Hobson 1993 for a discussion on the same ques-
tion in Canada).

Nor has the World Bank ignored fiscal disparities and intergovernmental
grants. Bahl and Linn (1992) contains a long chapter entitled "Flows and Ef-
fects of Intergovernmental Transfers," and Shah (1991) includes a section en-
titled "Intergovernmental Transfers: Theory and Practice." The introductory
chapter to Bird, Ebel, and Wallich (1995: 8) states: "The level, design, and ef-
fects of intergovernmental fiscal transfers constitute key elements of the emerg-
ing intergovernmental and local finance systems of the transition economies." A
substantial portion of Wallich (1994), including Bahl (1994) and McLure (1994),
addresses the question of intergovernmental fiscal disparities in Russia. Far from
considering such disparities to be "'abnormal' phenomena . . . that will not
last" (p. 202), it was assumed that such disparities would be part of the fiscal
landscape of Russia for the foreseeable future. (As in many countries, some of
these disparities reflect geographic concentration of important natural resources,
such as oil.)

Prud'homme states that "the reasons for decentralizing expenditures are com-
pletely independent from those in favor of decentralizing taxes. There is no rea-
son why the two processes should lead to similar results" (p. 213). It is true
enough that the determinants of tax and expenditure assignment are, for the
most part, different and that tendencies to vertical fiscal imbalance are perva-
sive. It is also true that expenditure assignment logically precedes tax assign-
ment, which is often an exercise in filling the fiscal gap at the subnational level
of government. But to say that the two questions are independent overstates the
case. The literature on decentralization commonly holds that the activities of
subnational governments should be financed-to the extent possible-by fees,
charges, and taxes related to the benefits received. (See, for example, Bahl and
Linn 1992, ch. 9.)

I would disagree that "most discussions of decentralization . . . ignore geog-
raphy" (p. 214). I suspect that virtually everyone who has ever studied intergov-
ernmental fiscal relations in New York City (to take but one obvious example)
has noticed that interstate externalities are rampant, in large part because the
metropolitan area covers parts of three states. This is an inevitable result of
drawing political boundaries down the middle of rivers, instead of along moun-
tain ridges. (Interstate externalities are much less important in cities such as
Denver and Omaha, which are located in the interior of the states.) I-and, I
presume, others-have a very different reaction when decentralization is dis-
cussed in the context of small Central European countries, such as Bulgaria and
Hungary, than when it is considered for a large country such as the Russian
Federation.

222 The World Bank Researcb Observer, vol. 10. no. 2 (August 1995)



As Prud'homme points out, "decentralization in India is discussed with the
same concepts and words as decentralization in Tunisia" (p. 214). Although
true, this statement is not an indictment of the analytical method used to study
decentralization; it describes the nature of conceptual analysis. Whether "one
size fits all" depends on whether one is talking about concepts and theory (in
which case perhaps it does) or about policy prescriptions, based on the judicious
application of those concepts in different contexts (in which case one size gener-
ally does not fit all). Criticism is appropriate only if the analyst fails to take due
account of the differences among countries that should affect the application of
the concepts and thus the policy prescriptions.

Prud'homme remarks that "Public services exhibit different characteristics"
(p. 215). The placement of this sentence and his citation of a 1992 analysis on
the potential for privatization suggest that he views this statement as a new
insight-and one that the "pure" theory of decentralization might deny in a
head-long rush to decentralize. But it has been commonplace for many years in
the literature on expenditure assignment to characterize various public services
as appropriate for one or another level of government, according to the extent
of economies of scale and spillovers between jurisdictions. Thus, "technicity"
may have some bearing on the assignment of services (and may give rise to
economies of scale). By comparison, "chargeability" is more relevant to the
decision to provide a service publicly or privately than it is to the decision about
which level of government should provide it.

This raises a related issue: whether budgetary finance ("provision") of a pub-
lic service means governmental production. This identification is invalid; most
governments utilize armaments, but they do not produce them, and they may
not need to produce many "public" services, either. Government procurement
of services on a competitive basis can be cost-effective, by limiting the growth of
bureaucracy, inefficiency, and costs. The risk that the politicians and bureau-
crats who award contracts to private providers will be corrupt argues for the use
of vouchers for services that can be provided by the private sector in a competi-
tive environment.

Prud'homme confirms the conventional wisdom that it is difficult for
subnational governments to engage in policies intended to redistribute in-
come. But surely this difficulty is a function of the small size and openness of
the jurisdictions rather than of their representing subnational units. Small
countries may have as much difficulty as large subnational governments in
redistributing income. Leaving these practical problems aside, Prud'homme
appears to be inconsistent. He takes as given that the distributional policies
of the national government should prevail over those of local governments.
Yet in discussing the need for intergovernmental transfers he writes that,
"each region is a social and political entity that exists beyond the individuals
who reside there. In assessing their well-being, the citizens in a region con-
sider not only their own income but also the income of their fellow citizens
much more than the income of inhabitants of other regions" (p. 203). These

Charles E. McLutre Jr. 223



words could easily be interpreted as supporting subnational policies to redis-
tribute income. In McLure (1995: 212-13), I ask, "Which level of govern-
ment should be responsible for implementing tax policies that are intended
to reduce inequality in the distribution of income? At a philosophical level,
the answer can go either way, depending on whether the 'domain of concern'
about inequality is nationwide or more limited."

What about the assertion that the budget of the central government must be
large (and that of the subnational government small) if the central government is to
engage in stabilization policy. Suppose there are two kinds of public goods, "na-
tional" and "subnational," each of which is financed by taxes that are not cyclically
sensitive. Any attempt to use variations in public spending (except for transfer pay-
ments) as a tool of countercyclical stabilization is likely to result in considerable
inefficiency, given the lead time in most projects and the difficulty of forecasting
macroeconomic conditions. Most stabilization is likely to come from two sources:
the built-in stabilizing effects of certain taxes and transfer payments, and autono-
mous changes in taxes and transfers. As Prud'homme recognizes (following
Musgrave), these policy instruments should be assigned to the central government.
(Variations in grants to subnational governments are ruled out bv the latter's need
for fiscal certainty.) Because most of the budget is, by assumption, off-limits for the
pursuit of stabilization policy, the same stabilization can occur, regardless of the
relative size of the national and subnational budgets.

Prud'homme cites examples of the macroeconomic dangers of decentraliza-
tion such as the federal underwriting of irresponsible fiscal activity by Argentina
and the bottom-up financing of the central government of the Federal Republic
of Yugoslavia. But decentralization is not the root cause of these problems. The
macroeconomic stability of Switzerland-a very decentralized country-pro-
vides a useful counterexample.

The benefits commonly ascribed to decentralization involve the degree of
control that citizens have over decisions that affect them; local governments are
better able to recognize differences in tastes between subnational jurisdictions
and to respond to asymmetries in information at the local and national levels.
Differences in tastes, however, are only part of the story. At least as important
are discrepancies between the tastes of local communities and the tastes of their
national governments-governments that do not necessarily represent their citi-
zens. Suppose that households would like government to provide basic needs,
while the central government prefers to spend money on the military or palaces
(or anything else of low priority to the populace). In such a case it is clearly
possible that decentralized decisionmaking would be more likely to address the
satisfaction of basic needs, even if all jurisdictions have identical tastes. It takes
a great deal of production efficiency, w hich Prud'homme says is an advantage of
centralization, to offset a central government choice to waste resources on ac-
tivities that are harmful to the populace.

Subnational governments may not always strive to satisfy the desires of local
households; such behavior is often sustainable because subnational governments
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are not forced to compete with each other. Decentralization tends to increase
healthy competition among jurisdictions (Brennan and Buchanan 1980, Breton
1989; on the risk of excessive competition, see Bird 1993). At the same time,
decentralization is no panacea and must be accompanied by measures to in-
crease popular control over subnational activities. Moreover, few limits should
be imposed on the ability of citizens to form nongovernmental organizations to
engage in quasi-governmental activities, including providing services that for-
mal governments fail to provide. Self-seeking subnational politicians and bu-
reaucrats should not be able to stymie the legitimate wishes of people to band
together to meet their needs. In many cases this will involve serious political
reforms. Thus structural adjustment may require a political component as well
as an economic one.

There are many real-world examples of bad decentralization policies, and
warnings against such policies are probably needed. But it is neither fair nor
useful to suggest, as Prud'homme's article does, that the conventional wisdom
resembles the straw man depicted in his article, that it has failed, and that good
policies would flow from some new, radically different, rational, and coherent
theory of decentralization. Properly applied, the conventional theory of decen-
tralization can help improve the enactment and execution of government policy.

Notes

Charles E. McLure Jr. is a senior fellow of the Hoover Institution, Stanford University.
The author thanks Richard Bird for helpful comments on an earlier draft of this paper.
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INTERPRETING RECENT RESEARCH
ON SCHOOLING IN DEVELOPING
COUNTRIES

Eric A. Hanushek

Policymakers in developing countries have long been troubled by the unde-
sirable, but apparently unavoidable, choice between providing broad access
to education and developing high-quality schools. Recent evidence, how-
ever, suggests that this is a bad way to think about human capital develop-
ment. Grade repetition and high dropout rates lead to a significant waste of
resources in many school systems. Students in quality schools, however, re-
spond in ways that reduce such inefficiencies, perhaps even sufficiently to
recoup immediately investments in quality.

Promoting high-quality schools, however, is more difficult than many have
thought, in part because research demonstrates that the traditional approach
to providing quality-simply providing more inputs-is frequently ineffec-
tive. Existing inefficiencies are likely to be alleviated only by the introduc-
tion of substantially stronger performance incentives in schools and by more
extensive experimentation and evaluation of educational programs and school
organizations. Incentives, decentralized decisionmaking, and evaluation are
alien terms to education, in both industrial and developing countries, but
they hold the key to improvement that has eluded policymakers pursuing
traditional practices.

R ecent research into schooling has begun to point consistently toward
education policies that differ sharply from much of what we have seen
in the past. In particular, it points more toward performance incentives

and less toward regulatory and input-based policies, and it underscores the im-
portance of developing high-quality schools, even if this goal appears to impinge
on access to schools.

Three fundamental findings flow from the new research. First, education
around the globe is a very inefficient exercise; strong evidence indicates that too
much is being paid for the performance obtained from schools. Second, educa-
tion has proved to be a very complicated subject, and available research has
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yielded little specific guidance on how to boost quality through standard regula-
tory and spending policies. This calls for fundamental changes in the way we
conceptualize educational policy. In particular, various forms of performance
incentives appear to offer more hope for improving schools and raising student
achievement, even if we currently have little experience in developing such poli-
cies. Third, the importance of high-quality schools keeps reappearing in the re-
search. Developing countries, in the interest of expanding the availability of
schools, have tended to sacrifice quality. This approach, however, appears mis-
guided, because students react to low-quality schools in ways that damage the
very policy of expanded access. This paper examines these three findings and
then outlines a set of natural policy measures that flow from these findings.

The Pervasiveness of Inefficiency

It is useful to begin with what is known about the effect of different resources
on student performance. Traditionally much of school policy is an attempt at
selecting an optimal set of resources-however defined-and ensuring that it is
available. Matched with this policy perspective has been a line of research that
reviews the relationship between resources and student performance. If the effec-
tiveness of each resource were known, it would be straightforward to define an
optimal set of resources and decide on the policies that would most likely produce
high levels of educational achievement. Unfortunately, however, the informa-
tion eludes us.

Although research into the determinants of students' achievement takes vari-
ous approaches, one of the most appealing and useful has been what economists
call the production function approach, which focuses on the relationship be-
tween school outcomes and measurable educational inputs. This research has
been refined and used most extensively in the United States, but significant related
evidence is becoming available about performance in developing countries.

The underlying model guiding the analysis of school performance is straight-
forward. It postulates that the output of the educational process-that is, the
achievement of individual students-is related directly to a series of inputs.
Policymakers directly control some of these inputs, such as the characteristics of
schools, teachers, and curricula. But other inputs, such as the family's socioeco-
nomic level and the student's innate endowment or learning capacity, are af-
fected by public policy only indirectly, if at all. Further, although achievement
is usually measured at discrete points in time, the educational process is cumula-
tive; past inputs affect students' current levels of achievement.

Starting with this model, statistical techniques, typically some form of regres-
sion analysis, are used to identify the specific determinants of achievement and
to make inferences about the relative importance of the various inputs to stu-
dent performance. The accuracy of the analysis and the confidence warranted
by the answers depend crucially on a variety of technical issues, related to mea-
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surement and estimation, that need not be discussed here. Instead this summary
highlights the overall findings of the model and shows how these results relate to
potential schooling policies.

The Studies in This Analysis

Most such studies measure output on the basis of students' scores on standard-
ized achievement tests, although a significant number of studies have used other
quantitative measures, such as school attendance rates and school continuation
or dropout rates. These quantitative measures are generally interpreted to be
plausible indicators of future success in the labor market. (Several studies sup-
port this interpretation; see, for example, Behrman and Birdsall 1983; Jamison
and Moock 1984; Boissiere, Knight, and Sabot 1985; and Knight and Sabot
1987, 1990.)

Empirical specifications have varied widely, but they have also had much in
common. Family inputs tend to be measured by sociodemographic characteris-
tics, such as parental education, income, wealth, and family size. Peer inputs,
when included, are typically aggregate summaries of the sociodemographic char-
acteristics of the other students. School inputs include the teachers' characteris-
tics (level of education, experience, gender, religion, and so forth), the way schools
are organized (class size, facilities, administrative expenditures), and commu-
nity factors (such as average expenditures). Most empirical work in the United
States has relied on data that were designed for other purposes, such as the
schools' normal administrative records, but much of the work in developing
countries is based on specialized data sets developed for studying schools.

Perhaps surprisingly, there is considerable similarity in the research findings
across industrial and developing countries. These similarities are useful both in
interpreting the results and in deriving policy implications. (For reviews of stud-
ies in industrial countries, see Hanushek 1986, 1989; Guthrie and others 1971;
Averch 1974; Bridges, Judd, and Moock 1979; Murnane 1981; Glasman and
Biniaminov 1981; and Murnane and Nelson 1984. For developing countries, see
Fuller 1985; Fuller and Clarke 1994; Harbison and Hanushek 1992; and Velez,
Schiefelbein, and Valenzuela 1993.) In all, close to 100 quantitative studies of
the effectiveness of school resources in developing countries were available by
1991. Almost 400 studies for the United States were available by 1994.

The Findings

The central conclusion from a review of this literature is both simple and
startling: in the last quarter century, work on the relationships between educa-
tional inputs and outputs has indicated that schools all over the world pursue
very inefficient policies. On the question of efficiency, I rely on the simplest
possible notion: do the resources purchased and used by the schools systemati-
cally improve student performance? At this stage I am concerned not with the
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magnitude of the results, but only with whether the returns to the application of
resources are positive. This statement about efficiency has strong implications
for policy, but before delving into such implications, it is important to under-
stand the nature of the evidence.

Table 1 summarizes the effects of five educational inputs on student perfor-
mance in developing countries on the basis of ninety-six studies: teacher-pupil
ratio; teacher education, experience, and salary; expenditure per pupil. A more
recent review (Velez, Schiefelbein, and Valenzuela 1993) contains a larger num-
ber of studies, but the general conclusions are the same. Table 1 shows which
inputs have a statistically significant correlation (by sign of coefficient or direc-
tion of effect) and which are statistically insignificant. (The insignificant find-
ings, unfortunately, cannot be divided by direction of effect.) In all cases, the
reported correlations are those that hold after allowing for differences in the
family backgrounds of students and in other educational inputs.

The evidence provides no support for policies to reduce class size. Of the
thirty studies investigating teacher-pupil ratios, only eight find statistically sig-
nificant results supporting smaller classes; an equal number are significant but
have the opposite sign; and almost half are statistically insignificant. These find-
ings qualitatively duplicate those in the U.S. studies, but are particularly inter-
esting here.' Class sizes in the developing-country studies are considerably more
varied than those in the U.S. studies and thus pertain to a wider set of environ-
ments, providing even stronger evidence that the enthusiasm for policies to re-
duce class size is misplaced.

The effect of the teachers' experience yields results that are roughly similar to
findings for the United States. Although 35 percent of the studies (sixteen out of
forty-six) display significant positive benefits from more teaching experience
(the analogous figure for the United States is 29 percent), the majority of the
studies-twenty-eight out of forty-six-found this input statistically insignifi-
cant.

The results for teacher education, on the other hand, diverge in relative terms
from those seen in the U.S. studies, with a majority (thirty-five out of sixty-

Table 1. Summary of Ninety-Six Studies on the Estimated Effects of Resources on
Education in Developing Countries

Number of Statistically significant Statistically
Input studies Positive Negative insignificant

Teacher-pupil ratio 30 8 8 14
Teacher's education 63 35 2 26
Teacher's experience 46 16 2 28
Teacher's salary 13 4 2 7
Expenditure per pupil 12 6 0 6
Facilities 34 22 3 9

Source: Harbison and Hanushek 1992.
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three) supporting the conventional wisdom that more education for teachers
improves student performance. (In the U.S. studies, teachers' education was the
least important of all inputs.) Although these results are still surrounded by
considerable uncertainty (twenty-six estimates are insignificant and two display
significantly negative effects), they do suggest a possible differentiation by stage
of development and general level of resources available.

The evidence on teacher salaries in developing countries contains no compelling
support for the notion that higher wages yield better teachers. Because these results
aggregate studies across different countries, school organizations, and labor mar-
kets, however, it is difficult to take these results too far. For policy purposes, one
would generally want information on what happens if the entire salary schedule is
altered (as opposed to simply moving along a given schedule denominated, say, in
experience, education, or some other attribute of teachers). But it is not possible
with available studies to distinguish between the two effects.

Data on total expenditure per pupil are rarely available in analyses of devel-
oping countries, but the twelve studies that include such estimates are evenly
split between statistically significant and statistically insignificant. Given ques-
tions about the quality of the underlying data, not too much should be inferred
from these findings.2

One of the clearest divergences between the findings in developing and indus-
trial countries is the effect of facilities, suggesting that differences in the school
environment are of some importance in developing countries. Twenty-two of
the thirty-four investigations support the provision of quality buildings and li-
braries. The specific measures of facilities vary widely, however, so the interpre-
tation almost certainly depends on local conditions.

Several other factors have been investigated in the course of the developing-
country analyses, including an assortment of curriculum issues, instructional
methods, and teacher training programs. Many of these inputs, however, are
difficult to assess here because of the multicountry evidence and the probable
importance of local institutions. One input-the provision of textbooks-has
received widespread endorsement, although this support is as much for concep-
tual reasons as for solid empirical ones. The relationship of textbooks and writ-
ing materials to student performance is found to be important with reasonable
consistency in developing countries, but relatively few studies are available
(Lockheed and Hanushek 1988; Lockheed and Verspoor 1991). Investigations
of technological or organizational differences have shown mixed results. In three
extensive investigations in Nicaragua, Kenya, and Thailand, interactive radio
teaching, an approach to "distance education," has been found to be effective in
teaching children in sparse settlements in rural areas. This result should not be
generalized to all new technologies, however. In particular, there is little evi-
dence at this time to support the widespread introduction of computers (Lockheed
and Verspoor 1991).

Although available studies cover a wide range of circumstances and inputs
into schooling, the standards of data collection and analysis are so variable that
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the results from this work are subject to considerable uncertainty. Much of the
analysis of input-output relationships for developing countries is not published
in standard academic journals, and thus it lacks that basic level of quality con-
trol. Even more important, the data for many of these studies do not come from
regular collection schemes, are difficult to check for quality, and miss key ele-
ments of the educational process. Therefore, even if the analytical approaches
are state of the art, many questions remain.

To supplement these findings, I have noted the similarity of the work in de-
veloping countries to that done in the United States, where search produces
almost 400 separate studies that relate resources to student performance.
Harbison and Hanushek (1992); Hanushek, Rivkin, and Taylor (1995); and
Hanushek (forthcoming) come to many of the same conclusions. Little evidence
suggests that smaller classes are better than large classes. Additionally, things
that affect teacher salaries-particularly education and experience-are not sys-
tematically related to student performance. Neither are teacher salaries or ag-
gregate differences in per-pupil expenditures. Schools in both developing and
industrial countries continue to pay for things that have little consistent or sys-
tematic payoff in terms of student performance. In simplest terms, policies that
are expensive but that have no return are obviously inefficient.

These findings indicate that there are not clear and systematic relationships
between key inputs and student performance. This does not say that there never
is such a relationship. In fact there is reason to believe that each of these re-
sources is sometimes productive. The data in table 1 demonstrate that the esti-
mated effect of each of the resources is positive and statistically significant more
frequently than one would expect if the underlying relationship were always
zero; that is, that the frequency of positive and statistically significant estimates
is greater than the 5 percent that would be expected from random occurrence
when the true relationship is identically zero. Formal statistical analyses con-
firm that resources have been used effectively. For U.S. studies, Hedges, Laine,
and Greenwald (1994) have received considerable attention. An approximate
version of their analysis is presented by Michael Kremer in his response to this
article. Even though there are important concerns about both of these statistical
manipulations (because of publication bias and dependence of the estimated
coefficients), there is no disagreement about the basic point: resources are some-
times employed effectively. But quite frequently these resources are ineffective.
Both Hedges, Laine, and Greenwald and Kremer, while concentrating on the
evidence against complete lack of effects, clearly state that what matters most is
how money is spent (see Hanushek 1994 for a discussion of statistical and policy
issues). And, importantly, there is no simple description of when these resources
will be effective.

This analysis does not say that differences in resources could never be impor-
tant, just that they have not been, given the way schools are organized. Part of
this could, in the case of developing countries, reflect variations across coun-
tries. Certain countries may organize their school systems to promote perfor-
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mance and efficient resource usage. These effective countries might be lost in
the pool of all countries where others are quite ineffective. Here, however, the
similarities of results with the United States appear instructive, because the U.S.
variation does not appear to reflect any simple differences in school organiza-
tion.

The analysis by Card and Krueger (1992) of the effects of historical resource
usage in the United States, with its observations of schools during the 1920s and
1930s, may capture some differences in organization or level of resources that
would be more appropriate for developing countries. Intense controversy sur-
rounds the interpretation of their results, however, making it difficult to apply
the work to investment policies in developing countries. (For a discussion of
Card and Krueger 1992, see Betts 1994, forthcoming; Heckman, Layne-Farrar,
and Todd 1994; Hanushek, Rivkin, and Taylor 1995; and Speakman and Welch
1995).

These findings do not imply that all schools are the same. Quite the contrary,
schools differ dramatically. These results suggest that the measurable factors,
factors that often determine central policy, are not consistently related-a sub-
ject that is discussed in the next section.

Some evidence suggests that minimal levels of basic school resources, such as
the availability of textbooks, the provision of minimal facilities, and so on, are
important in student achievement (Lockheed and Verspoor 1991; Lockheed and
Hanushek 1988; Harbison and Hanushek 1992). These findings are not uniform
in the statistical analyses, but they are common enough to receive more atten-
tion than most of the other findings. Why then do we not see policies instituted
to provide these minimal resources, particularly if there is reasonably strong
evidence about their importance?

The Complexity of Education

If providing more resources will not reliably lead to improvements in student
performance, what alternatives do policymakers have? The preceding findings
have led to several continuing strands of research designed to aid the develop-
ment of better policies. Unfortunately, these efforts have not provided the infor-
mation needed to refine traditional input-centered policies. Nor is the extension
of existing studies likely to improve our knowledge in a timely and satisfactory
way.

One line of research has attempted to add other measures of how schools
work-the educational process, the preparation of teachers, and various other
measurable factors related to schools and education. A recent, and particularly
rich, example of research that reviews a wide range of inputs (Glewwe and
others 1995) suggests that student achievement responds to various pedagogical
factors, such as the amount of time devoted to instruction or the use of written
assignments. By looking at both "resource" and "process" factors, the authors
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suggest that a broader view is preferable to the more narrow concentration on
resources that has typically been pursued. (This work corresponds to a recent
review of school performance in developing countries by Fuller and Clarke 1994.)

The idea behind this approach is that previous research has not yet found the
right descriptors of education and schools. The overall notion is that we can
build a more complete picture by adding measures that appear to represent im-
portant differences and then use that information to develop more refined poli-
cies. I am not, however, persuaded about the usefulness of either the research
strategy or the policy implications that would necessarily follow.

Almost all studies that include enriched descriptions of schools, teachers, or-
ganization, and pedagogy find that a set of these factors is significantly related
to student performance. These studies note that richer characterization of schools
better explains student achievement than resources alone and conclude that
policies directed at the factors uncovered (in each individual study) could be
beneficial. There are different ways to look at these data, however.

First, simply because these expanded studies appear to explain student per-
formance better than measured resources alone, they still might not take us very
far. We have fairly conclusive evidence that measured resources are not system-
atically related to student performance. Thus the correct comparison is not be-
tween pedagogical and organizational measures and resource measures, but be-
tween these and differences in teacher quality and school quality, whether
measured or not. This distinction is very important because the measured re-
sources do not give a clear indication of the underlying differences among schools.
Do additional measures of schools explain a large portion of the systematic
differences across schools? None of the available studies of other school factors
address this issue, in part because they do not identify the overall systematic
variations in school quality.

Second, many individual studies find "strong" evidence that some specific
factor, say, teacher training or the structure of instructional time, is important
to student achievement. This kind of finding is readily seen in table 1. For ex-
ample, thirty-five studies (out of sixty-three) find positive and statistically sig-
nificant relationships between teacher education and student performance. Each
of these studies, taken by itself, would give "strong" evidence. But looked at
from the opposite vantage point, an almost equal number-twenty-eight-do
not support the conventional wisdom. This example suggests that some skepti-
cism is required in looking at any individual study, no matter how good the
study is in a scientific sense. Other factors in table 1 are similarly ambiguous.
The importance of the inherent uncertainty can frequently be readily seen by
looking at the separate estimated educational production functions often con-
tained within a given analysis. For example, some analyses contain separate
estimates of how specific resources affect different measures of achievement,
say math and reading, for a given sample of students. Within such analyses,
where presumably the separate estimated relationships are highly correlated
(because they involve the same students, the same schools, and so forth), there is
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frequently little confirmation of any specific findings for resources or measured
pedagogical factors. With one measure of outcome, for example, the education
of the teacher may be important, while the same might not be true for another
measure of outcome.

Finally, generalizations are difficult because the factors that are considered are
quite idiosyncratic. Individual studies, because of peculiarities in the available data
and the varying perspectives of the researchers, tend to pursue different measures of
school and teacher factors. Each generally highlights its "new findings." It would, of
course, be foolhardy to think of making policy on the basis of these individual fac-
tors (and few of the original authors would suggest doing so).

My own interpretation of existing evidence, based on results for both the
United States and developing countries, is that schools differ in important ways,
but we cannot describe what causes these differences very well. To take one
example, Hanushek and Lavy (1994) investigated differences in the quality of
schools across a sample of primary schools in Egypt. We defined school quality
implicitly. After allowing for individual differences among students in achieve-
ment and in parental education, we labeled schools that had large gains in stu-
dent achievement in a given year as high-quality schools; those with small gains,
low quality. A continuous measure of school quality was developed by looking
at growth in student achievement (after considering family and other influences
on achievement growth). This exercise found enormous differences in the sixty
sample schools. Table 2 shows the variation in the quality of schools by looking
at achievement relative to a randomly chosen base school. The worst school
shows an average achievement gain that is 62 percent below the base school,
while the best school is 30 percent above. These results indicate dramatically
that schools do differ in quality and that the difference is enough to be relevant
to policymaking.

At the same time, measured attributes of teachers and schools explain only a
small portion of these differences. From our estimation, only 16 percent of the
variance in school quality is related to teacher attributes (such as education and
gender) and school attributes (such as class size and facilities). Although we did
not look further, I seriously doubt that adding more detailed measures of re-
sources, or of pedagogy, or of curricular differences would have allowed us to
explain the differences much more fully.

Table 2. Distribution of Estimated School Quality in Egyptian Primary Schools
Distribution All schools Rural Urban

Mean -. 084 -. 111 -. 057
Minimum -. 62 -. 62 -. 52
Maximum .30 .30 .21

Note: Values indicate the average proportional achievement gain of a school in comparison with that
of the arbitrarily chosen base school, Taha Hussein School.

Source: Hanushek and Lavy 1994.
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A similar approach undertaken in rural Brazil (Harbison and Hanushek 1992)
pointed to very similar conclusions: schools show very large differences in their
ability to improve student achievement, but these differences are not highly cor-
related with measured characteristics of teachers and schools.

In short, the findings summarized in table I do not indicate that schools and
teachers are all the same. Large differences exist, even though these differences
are not captured by the simple measures commonly employed. Neither, it ap-
pears, are they captured by more detailed measures of classroom organization
or pedagogical approach. This leads me to conclude that the educational pro-
cess is very complicated and that we do not understand it very well. We cannot
describe what makes a good or bad teacher or a good or bad school. Nor are we
likely to be able to describe the educational process very well in the near future.
My view is that we should learn to live with that fact: living with it implies
finding policies that acknowledge and work within this fundamental ignorance.

Quality versus Access

A third major aspect of current research relates to the importance of school
quality and particularly to the perceived policy tradeoff between quality and
access. The traditional concern goes something like this: given limited budgets
for schools, and the commonly accepted twin objectives of expanding access
and improving quality, policymakers face a particularly unpleasant dilemma.
They must choose between expanding the availability of education or providing
high-quality schools.

A second way of viewing these policy concerns, while apparently different, is
actually quite closely related. Analyses of labor market implications and the
rate of return to schooling in developing countries suggest strongly that school-
ing is a very good investment. A year of schooling typically shows a 25-30
percent real rate of return, which appears noticeably better than that of other
investment alternatives. At the same time, school completion rates in low-
income countries are very low (Lockheed and Verspoor 1991). These two facts
are inconsistent. If education yields such a high rate of return, why are people
not taking advantage of it?

Emerging analyses of school quality have something to say about both ele-
ments of education policy. I believe that the common conception of a simple
tradeoff between access and quality is misleading-if not wrong; and I think
that low school quality may frequently be an important explanation for the
widespread failure to take advantage of the apparently high returns available
from education.

The central theme here is that school quality is directly related to students'
decisions about attending school and schools' decisions about promoting stu-
dents. High-quality schools raise student achievement and speed students through
primary (and perhaps secondary) school, thus saving costs. Additionally, stu-
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dents respond to higher school quality with lower dropout rates: they tend to
stay in good schools and drop out of poor ones.

Both of these mechanisms indicate a direct relationship between the quantity
of schooling attained and the quality of that schooling. Thus, studies of the rate
of return to schooling that consider only the quantity of schooling produce a
misleading estimate of the potential gains. Estimates of the rate of return to
schooling that do not account for quality differences will systematically over-
state the productivity gains that are associated with additional years of school-
ing, because the estimates will include quality differences that are correlated
with quantity. The evidence shows that those who do not complete a given level
tend to have attended poorer schools. If a policy simply pushes students to stay
in school but makes no changes in the fundamental quality of the schools, the
new school completers will get only the returns associated with years of school-
ing and not with quality. Thus, their rate of return on their investment in school-
ing will not be as high as the estimates suggest.

Many countries, concerned about very high grade repetition rates, directly
intervene to ensure regular promotion through school (Lockheed and Verspoor
1991), but they typically ignore school quality. Neglecting the quality of schools
is a serious mistake. In studying primary school students in the rural northeast
of Brazil, Ralph Harbison and I discovered a very direct relationship between
what a student knows and the student's promotion probabilities. Students who
learn more than the curriculum requires (as measured by specifically designed
tests) are significantly more likely to be promoted through primary school than
those who do not learn what is expected. Schools, not surprisingly, have an
important impact on student achievement. These findings suggest that policies
that improve the quality of schools-that is, that enhance student achievement-
will simultaneously lead to more rapid progress by students through the grades.

The magnitude of the overall effects of improving school quality, when con-
verted to a monetary metric, is remarkable. Hanushek, Gomes-Neto, and
Harbison (1994) summarize the expected savings from two simple policies-
improving the availability of textbooks and writing materials (software) or im-
proving components of the facilities (hardware). They show that if $1 is in-
vested in useful resources such as textbooks, an immediate savings of more than
$12 is obtained from speeding students through school. (These savings are pure
efficiency savings from getting through school more quickly and include none of
the increased productivity benefits that typically justify schooling investments;
increases in future productivity simply reinforce the efficiency gains.) Where
facilities are lacking, each $1 improvement has an expected cost saving of more
than $3.

These estimates of the savings that can be expected from quality improve-
ments are subject to some uncertainty. Nonetheless, the lowest plausible savings
still indicate substantial efficiency gains from improving the quality of schools.
The availability of books and writing materials and school facilities is consis-
tently important for student achievement and promotion.
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These results highlight the importance of providing minimal resources for
schools and are consistent with previous findings about the importance of basic
textbooks, materials, and facilities. But these estimates-as startling as they are-
may not represent the largest opportunities and are really lower-bound esti-
mates of the potential for change. Specifically, all the research points to the
importance of the teacher.3 Because the variations in teacher quality appear to
be much more important than the variations in software or hardware, the sav-
ings from ensuring the former would almost certainly exceed those obtained
from improvements in the latter. Unfortunately, because we do not know how
to hire particularly effective teachers-nor what it would cost-we cannot cal-
culate straightforward benefit-cost ratios.

Grade repetition is not entirely bad, because students do learn more with
each time through the same grade, but it is an expensive way to improve student
learning (Gomes-Neto and Hanushek 1994). One alternative explanation is that
repetition reflects demand-side factors-that is, student choices that lead to low
attendance during each school year. Little is actually known about attendance
patterns, but anecdotal evidence suggests that normal crop cycles and require-
ments for children to work in the fields at planting and harvest times may be
important in some settings. Such attendance patterns could severely constrain
the chances of completing a given grade, at least in the likely absence of well-
integrated, self-paced instruction. Dealing with these issues might require dif-
ferent policies aimed at lessening the current consumption constraints of fami-
lies.4 In any event, however, the continued production of low-grade schools is no
more effective in the face of such demand-side influences than without them.

In work on Egypt, Hanushek and Lavy (1994) pursue a related question:
whether school quality affects students' decisions to drop out. In that analysis,
the school quality estimates (table 2) were included as one of the determinants
of the decisions of individual students. Additionally, the analysis considered the
students' own achievements and abilities as well as their earnings opportunities
outside of school. If we hold achievement and opportunities constant, students
going to high-quality schools are much more likely to stay in school than those
going to low-quality schools. This makes sense. If a student is not going to get
anything out of school, why waste the time?

The magnitude of the effect is particularly important. The primary schools
sampled had average dropout rates in 1980 of 9.3 percent. If all the schools
were at the quality level of the best one, the dropout rate would fall to 3.2
percent or less, a decline that indicates the huge impact of quality on school
attainment.

Research in Brazil and Egypt points to similar conclusions. School quality has
large and direct effects on school access and school attainment. These effects
are complements, not substitutes, as suggested by the simple budgetary analysis
that is commonly employed. And the research in both countries indicates that
quality adds a dimension that is extremely important in thinking about school-
ing in developing countries. Finally, efforts to pursue quality improvement must
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confront the policy challenges described in the earlier sections. Inefficiency and
general lack of knowledge about the production function in education imply
that dealing with quality will require new and innovative approaches.

These conclusions are supported in Glewwe and Jacoby (1994), whose work
on Ghana shows the direct relationship between school quality and school at-
tainment. Improving the schools (in this case, the facilities) tends to hold stu-
dents in school longer, other things equal. The authors do not obtain estimates
of the total effects of school quality (as was done for Egypt), but the indication
that measured effects have this influence confirms the quantity-quality correla-
tion. This correlation in turn confirms the bias in rates of return flowing from
analyses that ignore variations in school quality.

A Policy Perspective

From a policy perspective, the central reason for pursuing research on educa-
tional performance has been to develop a list of inputs, curricular elements, or
other factors affecting student achievement that could be instituted through cen-
tral policy. If there were a clear understanding of what determined student per-
formance, individual schools could be told what to do. Indeed, central authori-
ties could insist that schools follow their directives-by linking funding to specific
actions, regulating certain approaches, or implementing specific hiring decisions.
But we do not understand what determines educational achievement, and, in my
view, the research indicates that such prescriptive policies are the wrong
approach.

If pursuing such policies is unlikely to lead to overall improvements, what can
be done? Several policies appear to be viable alternatives if we shift our ap-
proach from policies based on input to those based on performance incentives.
Performance-based policies are those that reward accomplishment-such as good
reading skills or adequate numeracy skills. These policies would specify end
goals, provide carrots and sticks related to them, and harness the energies of the
actors in the system, but they would not specify how individual schools should
achieve these goals.

What kinds of incentive systems fit into this category? Merit pay that re-
wards teachers for what students learn is a simple example; it is also a system
that has recorded little historical success (see Cohen and Murnane 1986). Other
variants of performance-based rewards within current systems have been sug-
gested, although rarely implemented or evaluated. More radical changes could
also provide improved incentives, although we have little experience with them.
Under private contracting arrangements, for example, contracts are awarded to
people outside the school system who are hired to run certain parts of the schools
and are rewarded on the basis of their effectiveness in achieving the stated ob-
jectives. Offering parents a choice of schools or providing a voucher system are
more extreme versions of this mechanism. Parents choose schools, and the con-
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comitant shift in the flow of resources provides the incentive to produce what
the parents desire. The unifying theme is that good performance is rewarded
while poor performance is not.

This message is not aimed solely at developing countries; industrial countries
are also beginning to respond to it. Hanushek and others (1994) described the
recommendations of a panel of economists on introducing economic logic into
the reform of U.S. schools.

This is also not a particularly pleasing message for policymakers because it
requires considerable change. Policymakers frequently wish to maintain control
of policies and distrust the motives and abilities of local decisionmakers. Thus,
they frequently look for explicit, centralized approaches. Accepting the decen-
tralized decisionmaking that almost certainly accompanies performance incen-
tives requires a very different focus.

Moving to performance incentives involves considerable uncertainty. We have
substantial evidence that the current structure is not working effectively, but we
have little experience with the alternatives. Additionally, to apply such a sys-
tem, we must be able to specify desirable goals and to measure performance
toward those goals-a difficult, sometimes contentious, process that will take
considerable experimentation and evaluation. These are not procedures most
schools, in either industrial or developing countries, do routinely or easily.

A variety of nascent experiments, such as the use of vouchers in Chile, Co-
lombia, and the United States (Milwaukee, Wisconsin), are being conducted.
Given current knowledge, however, we do not really know much about institut-
ing such approaches. I would therefore recommend a plan of systematic experi-
mentation and evaluation with alternatives. The full description of alternatives,
of experimentation, and of evaluation approaches goes considerably beyond the
scope of this paper (see Hanushek with others, 1994). More energy must go into
developing new organizational forms if education in developing countries is to
improve.

It is unlikely that we can accomplish such improvement through current or-
ganizations and through regulatory structures that dictate specific remedies. For
example, textbooks. Research in past decades has shown that improved text-
book availability tends to increase student performance, and yet current incen-
tives have not uniformly directed additional expenditures toward the purchase
of books and writing materials. Such funds may be spent on learning materials,
or they may be spent elsewhere. Several explanations come to mind. The find-
ings may be inaccurate, confusing textbooks with other characteristics of schools,
parents, and communities. The findings may be correct, but policymakers may
have other objectives than efficiently increasing student achievement. Or the
findings may be correct, but other deficiencies are more important than text-
book shortages. Depending on which explanation is correct, mandating greater
textbook availability may or may not lead to improved performance. On the
other hand, providing strong incentives with information from the research may
be expected to lead local schools to make appropriate decisions about textbooks
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or other spending. Although the latter presumption is uncertain because of our
lack of experience with performance incentives, incentives do offer a more likely
possibility for improvement.

Evaluation and Innovation

One consistent observation about schools around the world is that the educa-
tion system itself learns very slowly. Although educators are dedicated to teach-
ing students, they are reluctant to submit to the often-painful process of evalua-
tion and learning. Therefore, new ideas are seldom subjected to thorough
evaluation, nor are active decisions often made about their success or failure.
Because of the need to expand education and improve school systems in devel-
oping countries, many informal experiments are currently under way. Indeed,
the World Bank and other international agencies that support the improvement
of education-both financially and intellectually-frequently insist on new ap-
proaches to the organization and conduct of schooling. Yet little systematic
information is collected about these efforts, and even less of an attempt is made
to evaluate the information that is collected.

This state of affairs might be understandable and acceptable if student achieve-
ment were better. If international organizations and individual countries tended
to make good decisions about the effective use of resources and the provision of
education, there would be far less concern about evaluation. But the evidence
suggests that the process is not one that leads to confidence. The programs of
the World Bank, which have increasingly been focused on the human capital
needs of developing countries, provide a natural array of interventions to educa-
tion that could, conceptually, provide sorely needed information about produc-
tive lines of improvement. The Bank regularly requires the evaluation of loans in
which it participates, but unfortunately these evaluations seldom involve any
detailed analytical work that would permit dissemination of new techniques or
new organizational forms.

Much more serious assessment efforts will be required. Many countries do
little systematic testing and evaluation of student performance. Clearly this is
not a small issue because developing and evaluating appropriate testing and
measurement methods are themselves the subject of intense discussion. This
step cannot be ignored if nations are to develop the knowledge and organization
required for effective educational systems.

Implementation Issues

The simple explanation for the current state of inefficiency is that few if any
incentives are aimed at improving student performance by adding resources.
When there are no direct incentives to increase achievement and when educa-
tion is so heavily influenced by actions in the individual classroom and school, it
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is not particularly surprising that the system responds as it does. Added resources
may or may not be converted into improved performance depending on specific
local personnel and factors.

But this explanation begs the larger questions about why school systems do
not have built-in performance incentives. Although most school systems are
publicly financed, public financing alone would not seem to preclude the devel-
opment of incentive systems. The common explanations center on some combi-
nation of bureaucratic incentives and union restrictions. The assumption is that
these actors are pursuing their own self-interest or are motivated by the desire
to control decisionmaking authority. Little explicit analysis exists to support or
refute this assumption, however.

Understanding the source of inefficiency is important because improvement
requires changes in the existing structure. If the inherent source of inefficiency
and of resistance to change is the self-interest of current actors, any reform
program must take this into account. For instance, current teachers must be
incorporated into any program of change. The specific approach depends on the
new organizational structure that is introduced, but an important element might
be protecting existing teachers from arbitrary changes. One way of moving to
new, more responsive systems would be to offer two-tier contracts in which
current teachers retain their contracts and new teachers are subject to contracts
with very different incentives.

Fair and equitable treatment of existing school personnel is essential even if
the long-run plan is to replace the majority of existing employees. Existing teach-
ers will be important in the transition because adjustments will be built upon the
existing system. And, given the continued importance of the individual teacher
and headmaster, forcing the adoption of new methods from the top down is
typically not possible without also introducing considerable inefficiency.

If the root problem involves existing government bureaucracy, it is more dif-
ficult to see how to proceed because structuring appropriate incentives for bu-
reaucracies appears even more difficult than devising incentives for teachers.
Strong leadership from the top is frequently an essential element of reform. The
efficacy of providing incentives for public officials depends on the specific cir-
cumstances of individual countries and local structures, but obviously nothing is
likely on a widespread basis unless the key governmental actors set performance
goals. There is, of course, a qualitative difference between teachers and bureau-
cracies because teachers have much more direct control over student perfor-
mance and thus are more directly affected by student performance incentives.
The bureaucracy has a more indirect role through facilitating the performance
of schools and monitoring the actions of local schools. Thus, providing leader-
ship incentives requires complicated reward structures. Government agencies
seldom offer much in the way of performance rewards, partly because they pay
little attention to measuring outcomes. The tendency toward insulating govern-
ment agencies from performance incentives is frequently reinforced by public
employee unions that resist the individual differentiation of workers.
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Could the introduction of competition initiate implicit incentives to reform
school policies? The conceptual basis for educational vouchers, which permit
students to go to either public or private schools, is that competition for stu-
dents (and the associated resources for their education) could force schools to
be more responsive to student achievement and more efficient. At the same
time, educational vouchers might also offer competition to much of the bureau-
cracy involved in directly providing public schooling, which could have similar
incentive effects for bureaucrats and teachers. (The bureaucracy involved with
administering and monitoring the vouchers would not feel these competitive
pressures.)

These issues of political economy and the existing school personnel cannot be
ignored if the organizational and incentive structures in the schools are to be
changed. It is unrealistic to assume that the staff will automatically adopt new
policies that increase the risks of unemployment, that eliminate some of the
implicit benefits in their current employment, and that potentially require new
techniques and more work. Either these people must be brought into the process
of change or mechanisms must be developed to ensure that they do not sabotage
any changes.

As noted earlier, most incentive systems require mobilizing local initiative. In
a wide variety of situations today, local schools do not appear to have sufficient
capacity to invent and operate new organizations with altered incentives. Little
is known about how best to develop such capacity, but clearly trying to initiate
change through central directives is quite difficult.

Conclusions

The research into the educational process, both in the United States and in the
developing world, promises some very distinct payoffs. In policy dimensions, we
appear to have learned a great deal. At the same time, the results do not always
conform to what was expected. Research conclusively demonstrates an ineffi-
ciency in the current organization of schools. Resources are being spent in
unproductive ways-ways that do not contribute to improving student perfor-
mance. Correcting these inefficiencies is not simple. There is no blueprint for a
model school that can be reproduced and handed out to policymakers, and such
a blueprint is unlikely to be developed in the near future. Instead, we must turn
to new organizations and new incentives if we are to improve schools.

Research suggests that the most likely path to improvement involves the in-
troduction of performance incentives. Although several ways to introduce in-
centives have been suggested, none has been tried extensively. An extensive and
systematic program of experimentation and evaluation is thus in order.

Finally, the evidence underscores the importance of establishing good schools.
Although translating this goal into policy will be difficult, there are powerful
reasons to believe that providing quality schools should be very high on the
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policy agenda. The continued expansion of low-quality schools-often thought
to be a step on the path both to high access and to high-quality schools-may
actually be a self-defeating strategy.

Notes

Eric A. Hanushek is professor of economics and public policy and Director of the Wallis
Institute of Political Economy at the University of Rochester. This is a revised version of a
paper presented in Washington, D.C., at the World Bank Conference on Human Capital
and Development in May 1994. It has benefited from helpful suggestions from Harold
Alderman, Victor Lavy, and anonymous referees.

1. The U.S. evidence about the unimportance of class size is even stronger. In 277 sepa-
rate estimates of the effects of teacher-pupil ratios, only 15 percent have a positive and
statistically significant impact on student performance (Hanushek, Rivkin, and Taylor
1995; Hanushek, forthcoming). A similar proportion shows negative and statistically sig-
nificant impacts. The econometric evidence is consistent with experimental evidence about
the lack of a consistent relationship between class size and student performance (Glass and
Smith 1979, Word and others 1990). Some debate about school resources and subsequent
earnings follows from Card and Krueger 1992, who link teacher-pupil ratios and other
school inputs to wages. Recent discussions, however, raise serious questions about the
estimated relationships found there (Betts 1994; Heckman, Layne-Farrar, and Todd 1994,
Speakman and Welch 1995).

2. Although expenditure data are more plentiful in the U.S. studies, the quality of these
analyses is low (Hanushek, Rivkin, and Taylor 1995).

3. The basic findings of variations across teachers come from attempts to estimate "to-
tal" teacher effects through general covariance models. In these models, variations in the
average growth of student achievement across teachers is compared. The most conclusive
estimates of variations in teacher quality are found in studies of U.S. schools (for example,
Hanushek 1971, 1992; Murnane 1975; and Armor and others 1976). The analysis of Bra-
zil considers differences across schools, but, because the schools are small, these differ-
ences are frequently associated with individual teachers (Harbison and Hanushek 1992).

4. Regular absence from school means forgoing high rates of return to human capital
production. This behavior is presumably the outcome of borrowing constraints on house-
holds and current consumption needs. An alternative policy would involve loans that are
contingent upon the attendance and successful completion of schooling. Because schooling
has a high rate of return, such loans could be repaid through higher future earnings, thus
aligning repayment with returns. To my knowledge, however, no such programs exist in
developing countries.
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RESEARCH ON SCHOOLING: WHAT
WE KNOW AND WHAT WE DON'T

A COMMENT ON HANUSHEK

Michael R. Kremer

In his stimulating article, Eric Hanushek argues that school quality bears little
relationship to expenditure on school inputs; that achieving quality should
be given greater priority relative to quantity; and that schools should be

given greater incentives to improve quality. In this comment, I argue that the
limited available evidence suggests that expenditure affects school quality and
that we can be fairly confident that supplying particular inputs, such as radio
education and textbooks, will improve school quality. I also argue that we have
insufficient evidence to conclude that quality should be a higher priority than
ensuring that schools are available for more children. Finally, I add some cau-
tionary notes to Hanushek's call for increased emphasis on incentives for schools
and teachers.

Despite these areas of disagreement, Hanushek and I may differ as much
in temperament as anything else. We agree that investments in text books
and radio education are worthwhile and that reducing class size is a lower
priority. Whereas Hanushek (p. 234) interprets the fact that different studies
have reached different conclusions as "fairly conclusive evidence that mea-
sured resources are not systematically related to student performance," I
read the weight of the evidence as indicating that increasing resources typi-
cally improves student performance modestly. We both support trying new
incentive systems for schools.

The Effectiveness of Educational Expenditure

Hanushek surveys studies that examine the correlation between educational
inputs and test scores and concludes that there is little evidence of a systematic
relationship between the two. I argue that these studies are seriously flawed;
that other methods of summarizing these studies suggest that increased spend-
ing for education does improve test scores; that some studies indicate that addi-
tional expenditures on education will increase students' future wages; that ran-
domized trials (an evaluation methodology), which are less subject to statistical
problems, indicate high payoffs to particular education expenditures; and that
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high levels of spending on education in the United States suggest that the market
values educational inputs.

The studies Hanushek reviews examine the statistical correlation between
school inputs and test scores. These studies interpret a positive correlation be-
tween an input and test scores-that is, a tendency for the schools with high test
scores to have high levels of the input-as evidence that the input is effective.
These correlations, however, may be affected by many factors other than the
effectiveness of inputs. For example, if schools with better facilities tend to be
located in communities that have a stronger commitment to education, the cor-
relation between facilities and test scores may be positive, even if the facilities
do not themselves increase test scores. Conversely, if it costs more to provide
education in remote, underdeveloped areas than in cities and towns, there may
be a spurious negative correlation between expenditures and test scores. As
Hanushek notes, good teachers may attract and retain more students, inducing
a positive correlation between class size and student performance. Hiring more
teachers and reducing class size, however, could still increase test scores. Many
of the studies attempt to control for factors that could lead to spurious correla-
tions, but it is impossible to control fully for such factors.

Although Hanushek summarizes these studies as indicating little relationship
between school inputs and test scores, different conclusions have been drawn
from the same data. Hanushek counts the studies with positive, negative, and
statistically insignificant results and argues that, if a large number of studies
were statistically insignificant relative to the number that were positive, there is
no strong evidence that the input is valuable. Due to measurement error and
random difference in test scores, any study will have some probability of detect-
ing a positive correlation even if there is no true effect, and some probability of
failing to detect a positive correlation even if there is a true effect. But as Hedges,
Laine, and Greenwald (1994) point out, the studies were designed to give a
small probability of falsely detecting a significant effect of educational inputs
but not to avoid the possibility of failing to detect such an effect if in fact it
exists. Therefore, the chance of obtaining an insignificant result might be very
large, even if the true correlation is positive. The chance of obtaining several
significantly positive results is tiny, however, if the true coefficient is less than or
equal to zero. For example, of the twelve studies of the effect of education ex-
penditures per pupil, six found statistically significant positive results, six found
statistically insignificant results, and none found negative results. Assuming that
each study had only a 5 percent chance of yielding a significantly positive result
if the true coefficient were zero, the chances of six or more studies out of twelve
being significantly positive if the true effect were zero is only eleven in one million.'

Table 1 reproduces Hanushek's table 1, with additional columns showing
what the chances are of obtaining as many positive results as were found if the
true effect were zero or negative (and the probability of obtaining as many nega-
tive results if the true effect were positive). If one accepts the studies at face
value and assumes at most a 5 percent chance that a study would yield a signifi-

248 The World Bank Research Obserter. vol. 10, no. 2 (August, 1995)



cantly positive coefficient if the true effect is zero or negative, there would be
overwhelming evidence that all the inputs Hanushek examines, aside from the
teacher-pupil ratio, have positive effects.

One difficulty with Hanushek's methodology is that it weights all the studies
equally, despite differences in number of observations, procedures, and con-
trols. Hedges, Laine, and Greenwald (1994) examine the same studies using a
modern meta-analysis approach that corrects for some of these differences and
uses more sophisticated procedures for aggregating the information in the dif-
ferent studies. They find a positive relation between spending on education and
output. (For a review of the debate on meta-analysis, see Hedges, Laine, and
Greenwald 1994 and Hanushek 1994.)

While Hanushek surveys the literature on the effect of education spending on
test scores, other studies examine the effect of education spending on earnings
later in life. Whether spending on education is a good investment on economic
grounds depends on its effect on future earnings-not its effect on test scores.
Card and Krueger (1992) find that migrants coming from areas in the United
States with higher expenditures on schooling earn more in their destination city
than migrants coming from areas with lower levels of spending. Card and Krueger
(1994) survey a dozen studies on the effect of school expenditure on income.
These studies, conducted over the past twenty years in industrial countries, typi-
cally show that a 10 percent increase in education spending is associated with a
1 or 2 percent increase in annual earnings later in life and that the net present
value of increasing educational expenditures in the United States is likely to be
positive. Although Card and Krueger's methodology has the advantage of ex-
amining the direct impact of education on earnings, it is important to note that

Table 1. Effects of School Inputs on School Quality
Positive effect Negative effect

Probabrity Probability

if true if true

Number Number coefficient Number coefficient

of of is of is
Input studies studies' negativeb studies, positive'

Teacher-pupil ratio 30 8 8.46 x 10' 8 8.46 x 10'
Teacher's education 63 35 4.50 x 10-24 2 0.83

Teacher's experience 46 16 3.58 x 10-'' 2 0.67
Teacher's salary 13 4 0.0031 2 0.135
Expenditure per pupil 12 6 0.000011 0 1.00
Facilities 34 22 7.26 x 10 21 3 0.24

a. The number of studies in which the input has a statistically significant effect (positive or negative) on

school quality.
b. The probability that this number of studies would record statistically significant positive effects if

the true coefficient were actually negative or zero (third column) or statistically significant negative

effects if the true coefficient were actually positive or zero (fifth column).

Source: Author's calculations.
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the methodology is also subject to econometric problems and that others have
found different results (see Heckman, Layne-Farrar, and Todd 1994; Betts 1994;
and Hanushek, Rivkin, and Taylor 1995).

A third type of evidence suggesting that particular educational inputs can
improve student performance is provided by the few randomized trials of edu-
cational interventions. Unlike retrospective studies, such trials are not subject to
bias from omission of variables correlated with educational outcomes. The few
existing randomized evaluations of educational inputs indicate that radio edu-
cation and textbooks have substantial effects on educational outcomes and smaller
classes have less effect. For example, Jamison and others (1981) randomly di-
vided all primary schools in three provinces of Nicaragua into three groups: one
group received radio mathematics education, another group received textbooks,
and a third group served as a control. Radio instruction on mathematics was
found to raise test scores by 1.2 standard deviations; textbooks raised the scores
by a third of a standard deviation. In another study, Finn and Achilles (1990)
report that the State of Tennessee randomly assigned students to classes of dif-
ferent sizes. Although some students transferred classes, which could bias the
results, students in smaller classes scored one-twentieth of a standard deviation
higher on tests.

A final source of evidence comes from the United States, where local school
districts decide how much to spend on education. Mobility is high in the United
States, and many people choose their communities, at least in part, on the basis
of the quality of the school system and the level of local taxes. If additional
spending produced no positive impact, people would move out of school dis-
tricts that spend more money on education. But in fact, these areas record high
property values, indicating that a significant proportion of the population val-
ues this level of expenditure. Spending on education is relatively high in the
United States compared with that in other countries, suggesting that people in a
decentralized market are willing to pay for education.

Hanushek argues that providing additional resources does not systematically
improve school performance, and that, for policy purposes, cases where resources
do improve performance are irrelevant, because such cases cannot be identified.
I agree that the impact of additional resources varies with the circumstances,
but I draw different conclusions. When I have a headache, I take aspirin because
I know that on average it helps, even though aspirin only cures some headaches.
Similarly, if I had to allocate resources centrally, I would try to provide text-
books to all schools, even though the textbooks might go to waste in some schools.
Because different inputs are effective in different circumstances, it may be useful
to decentralize spending on education. Still, as long as school systems are
centralized, policymakers should allocate resources on the basis of the average
impact.

Despite the preponderance of evidence indicating that increased expenditure
on education typically improves students' future prospects, there is not enough
evidence to judge whether the benefits of increasing overall education expendi-
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ture outweigh the costs. The fact that manv studies could not detect the effect of
school inputs on test scores suggests that some inputs may have only a small
impact.

A more important question is whether there are any areas in which additional
investment in education will produce large payoffs-or where budgets could be
cut at little cost. Here, Hanushek and I agree. Jamison's experiments indicate
that investments in radio education have tremendous payoffs and that, where
textbooks are scarce, providing them to students will yield high returns. Hanushek
and I also agree that funds should not be spent on reducing class size until higher-
priority investments are undertaken.

I concur that little is known about what improves school quality and that
additional nonrandomized studies are not likely to add to our information. Ran-
domized trials do hold great promise, however (Newman, Rawlings, and Gertler
1994). In some cases, schools can be randomly divided into two groups, one of
which receives a particular intervention. If this approach is not politically fea-
sible, the two groups could receive the same intervention at different dates. Al-
ternatively, two groups could receive different interventions. For example, addi-
tional textbooks could be issued to one set of schools, and the pupil-teacher
ratio reduced at another. Schools in developing countries are especially well
suited to randomized trials because significant changes in school budgets can be
accomplished at very low cost. Nongovernmental organizations (NGOS) often
assist individual schools, because they cannot afford to assist all schools, and
randomization may be the fairest way of choosing which schools to assist. The
NGOS may not be subject to the same political constraints that make it difficult
for governments to undertake such studies. Randomized trials revolutionized
medicine early in this century, and there is no reason they should not revolution-
ize education early in the next century.

Quantity versus Quality

Hanushek contends that policymakers should focus on improving school qual-
ity rather than quantity. On the basis of the wide range in annual gains in test
scores among schools, he argues that school qualitv varies greatly. But this varia-
tion might just as easily reflect measurement error or the unmeasured character-
istics of the surrounding community. The differences might also reflect the fact
that some headmasters and teachers are better than others. This would be true
even in an ideal system of school finance and does not imply that better policies
could raise all schools to the level of the best schools.

Hanushek argues that improvements in school quality can pay for themselves
by improving attendance and reducing repetition rates, thus reducing the num-
ber of years of schooling required to produce a student who has completed a
given grade. He calculates that $1 invested in textbooks will yield a $10 return.
I agree that investments in textbooks are a good idea, but his calculations im-
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plicitly measure inputs by the number of years a pupil attends school-even part
time and output by the number of grades the student completes. Because chil-
dren in developing countries have many responsibilities other than school, they
may, for example, attend school half time and complete fourth grade after eight
years in school. If the quality of schooling is improved, they may attend school
full time and complete fourth grade in only four years. These improvements
may well be warranted, but theoretically, the education system could still be
using approximately the same amount of resources in children's time, teachers'
time, classroom space, and supplies to produce fourth-graders. (In practice, fewer
resources will probably be needed because students will avoid repeating the same
part of the curriculum twice.) The efficiency of the system will not have doubled
any more than it would have if all the people taking college courses in the United
States at night and on weekends quit their day jobs and went to college full time
in order to graduate in half the time.

I agree that improving school quality is important and that it will increase
attendance. There is no evidence, however, that it is more important than open-
ing new schools in underserved areas or than subsidizing the cost of schooling to
allow more people to attend. As Hanushek notes, many studies have found high
rates of return to additional years of education, and, although many of these
studies are seriously flawed because of potential statistical problems, others are
quite convincing. Strong evidence indicates that spending money on textbooks
and on radio education will significantly improve school quality, but little evi-
dence is available about other inputs. Thus I think that, once textbooks have
been supplied at a ratio of one textbook for every two students, additional re-
sources would probably be better spent in ways that allow more children to
attend school. In some countries, that might mean opening new schools, and in
others it might mean subsidizing schools to make them more affordable.

School Reform

Although I agree with Hanushek that policymakers should experiment with
new incentive systems for schools and teachers, I would add some cautionary
notes. As he points out, there is, as yet, little evidence that these incentives will
improve education. Moreover, it may be difficult to design incentive systems
that do not lead schools to switch from teaching unmeasured objectives to teach-
ing objectives that are measured, to the detriment of students. For example,
Kenya's primary schools are judged by the results achieved on a national eighth-
grade exam. Many schools have responded to this incentive by promoting only
their best students to the eighth grade and forcing the others to repeat the sev-
enth grade. The schools are responding to incentives, but the incentives are too
narrow.

One way to provide broader incentives is to let parents choose schools through
a voucher system, based on whatever criteria they think are important. In indus-
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trial countries, one of the main objections to voucher systems has been the fear
that they would lead to segregation by race, class, and educational ability. The
limited mobility and relatively low density in some rural areas of developing
countries suggest that this may not be a problem; there may be room for only
one school in a given area. However, the same low density may make education
a natural monopoly, thereby providing a different rationale for it to be under-
taken by the state because private providers might exploit their monopoly posi-
tion.

Perhaps the main reason education is so widely under state control is that
schools transmit values to children. Although attempts to instill values through
the education system are sometimes seen as insidious, they may be to everyone's
advantage. To take a trivial example, everyone would prefer that other people's
children be taught not to litter, but they may not choose schools for their chil-
dren on the basis of the strength of the anti-littering education. More seriously,
one of the main challenges facing many developing countries is increasing na-
tional cohesion. If parents choose schools for their children, they might well
choose schools that emphasize their particular regional, ethnic, or religious iden-
tity at the expense of other groups or of national identity. Although, theoreti-
cally, the government could subsidize the teaching of values by private schools,
in practice, it might be difficult to enforce. The state can mandate that teachers
repeat the pledge of allegiance and tell their students not to litter, but unless the
state actually runs the schools, it is hard to stop the teachers from winking as
they do so.

To conclude, there is considerable debate about the effects of increasing spend-
ing for education, although there is strong evidence that certain types of expen-
ditures do improve student achievement. New incentive structures and organi-
zational forms may provide better, less expensive education, but pitfalls should
be expected along the way. Randomized evaluations provide the best way of
obtaining more information about the value of different inputs and the effects
of different incentive structures.

Notes

Michael R. Kremer is assistant professor of economics at the Massachusetts Institute of
Technology.

1. Probabilities were calculated using the binomial formula.
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