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FOREWORD

The debate surrounding the operation of utility networks by private compa-
nies has a long history. Numerous studies have examined the arguments
put forward, often passionately, by proponents of public management and
private participation alike, but clear answers have proved elusive for several
reasons. Utility services are by their very nature different from other goods
and services delivered in competitive markets: they display natural monopoly
characteristics and figure prominently in the political and social discourse of
governments. The question of whether privately or publicly run utilities per-
form better is especially difficult to answer in developing countries, where
weak legal and institutional environments must be taken into account and
data are scarce.

Understanding the tradeoffs between public and private management is
critical for policy makers and their advisors. The private sector has long been
advocated as a solution to the service delivery gap faced by developing coun-
tries, but the wide range of results observed case by case has led to strong
feelings both for and against private involvement in utility services.

This study addresses the question with a rigorous econometric approach
and distills global results from a multitude of evidence. The data set compiled
is unique in its coverage, size, and composition, making it possible to address
for the first time methodological problems that have plagued empirical
research and hampered conclusive results. The findings provide some answers,
but also indicate where the challenges lie going forward. Privately run water
and electricity utilities outperform comparable state-owned companies in



X

terms of labor productivity and operational efficiency, but staff reductions
also occur. Policy makers need to be aware of and acknowledge both the ben-
efits and the costs of reform. Clear communication between stakeholders
plays an important role in the acceptance and success of private participa-
tion, and a strategy for mitigating labor issues should be an integral part of
reform efforts.

The study also makes it clear that the investment problem is not solved by
private participation alone, and it raises questions about the scope for increas-
ing residential tariffs in low-income countries and thus the long-term sustain-
ability of improvements in service delivery, be it by public or private
operators.

We hope the work will provide useful insights for policy makers, investors,
official agencies, and other stakeholders and will inspire future research into
the different ways to increase access to and improve the delivery of water and
electricity services in developing countries.

Laszlo Lovei
Director
Finance, Economics and Urban Department

World Bank

Jyoti Shukla

Program Manager

Public-Private Infrastructure Advisory Facility
World Bank
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OVERVIEW

Whether privately managed utilities outperform those run by the state is an
old question. What makes it difficult to answer is that utilities such as water
and electricity distribution companies do not operate in competitive markets,
where a change from public to private management is expected to lead to cost
savings and efficiency gains driven by the profit motive. Indeed, studies look-
ing at privatized firms operating in competitive markets have reported
increases in labor productivity, output, and investment and improvements in
service quality.

The empirical results in electricity distribution and water and sanitation
services are far less clear-cut. These services have features traditionally used
to justify public involvement rather than characterizing a competitive market.
They are natural monopolies (when the service is provided through networks),
generate externalities, and are (particularly in the case of water services) con-
sidered a human right and an important element of social and development
policies. The question of whether privately managed utilities outperform pub-
licly run ones is especially difficult to answer in developing countries, where
the effect of weak or inappropriate legal and institutional environments must
also be taken into account.

Despite the obvious difficulties, understanding the tradeoffs between pub-
lic and private management is critical for policy makers and their advisors.
The private sector has long been advocated as a solution to closing the serv-
ice delivery gap faced by developing countries. But the wide range of results
observed case by case has led to strong feelings both for and against private
involvement in utility services, and any resolution of the debate has often
seemed far away.
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The Study

To address the question as rigorously as possible and to distill universally
applicable results from the multitude of evidence, this study examines the
impact of private sector participation (PSP) in water and electricity distribu-
tion using a data set of more than 1,200 utilities in 71 developing and tran-
sition economies. The sample includes 301 utilities with PSP and 926
state-owned enterprises (SOEs) over more than a decade of operation. The
data set compiled is unique in its coverage, and its size and composition make
it possible to address for the first time methodological problems that have
plagued empirical research and hampered conclusive results.

Studies on natural monopoly industries have traditionally suffered from
small sample size and taken the form of case studies, which cannot produce
generalizations. This study, by contrast, uses a database covering, as compre-
hensively as possible, all the electricity distribution and water and sanitation
companies that experienced PSP between the beginning of the 1990s and
2002. Moreover, the study compares these PSP firms with a set of sufficiently
similar state-owned utilities to establish meaningful—*“like with like”—com-
parisons. Finally, because of the long period covered, the study is able to
address the question of the counterfactual in a dynamic way, showing how the
performance of firms with PSP changed over time and comparing that change
with the performance of firms that remained state run.

Dual Estimation Strategy

To achieve robust results and isolate as much as possible the impact of intro-
ducing PSP from other external and internal changes that may also affect
firms’ performance, the study uses a dual estimation strategy. This dual
approach controls for the fact that a utility is unlikely to be randomly selected
for PSP and the possibility that the analysis might compare PSP cases with
fundamentally dissimilar SOEs and thus produce biased results.

The study produces two sets of results: the first using a larger but poten-
tially biased data set including all available SOEs as comparators; the second
using a smaller set of SOEs carefully selected for their comparability. There
is a tradeoff between the two approaches: the larger data set allows a richer
differentiation of results by type of PSP and period, while the smaller one pro-
vides a more rigorous estimation, but at the cost of fewer observations and
results. To ensure robust findings, the study reports only results confirmed
by both models.

Does Private Sector Participation Improve Performance in Electricity and Water Distribution?



Differentiation by Contract Type

Much past research has concentrated on “pure privatization”—permanent
private control over business assets and associated rights. But because of nat-
ural monopoly features and social and political considerations, full divestiture
of assets is rare in electricity and especially so in water and sanitation. The
study therefore examines the broad range of legal arrangements for involving
the private sector—management and lease contracts, concessions, and par-
tial as well as full divestitures—using the transfer of operating rights to deter-
mine whether a utility is privately operated.

The results are differentiated by type of contract. The strength of the PSP
impact is expected to vary by contract type, and the predominant type differs
by sector: divestitures (full and partial) account for most PSP cases in electric-
ity distribution, and concessions account for most in water and sanitation.

The Results

The results of the study show that the private sector delivers on expectations
of higher labor productivity and operational efficiency, convincingly out-
performing a set of comparable companies that remained state owned and
operated.

Performance Gains
Comparing average annual values for performance indicators from the pre-
and post-PSP periods shows that PSP is associated with the following:

® A 12 percent increase in residential connections for water utilities

* A 54 percent increase in residential connections per worker for water util-
ities and a 29 percent increase for electricity distribution companies

® A 19 percent increase in residential coverage for sanitation services

® An 18 percent increase in water sold per worker (following the introduc-
tion of concession contracts) and a 32 percent increase in electricity sold
per worker

® A 45 percent increase in bill collection rates in electricity

¢ An 11 percent reduction in distribution losses for electricity (following par-
tial divestitures) and a 41 percent increase in the number of hours of daily
water service.

All of these changes, occurring over a period of five years or more, are over
and above those recorded for the state-owned companies.

Overview
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Staff Reductions

The clear improvement in operational performance is encouraging for propo-
nents of PSP. But the results also confirm one reason that introducing the pri-
vate sector so often provokes fierce political resistance and public hostility: the
labor productivity gains are linked to a reduction in staff numbers in both
water and electricity (no separate results are available for sanitation), with
the strongest effects for divestitures. Following the introduction of PSP, aver-
age employment falls by 24 percent in electricity and by 22 percent in water.
In other words, on average, state-operated utilities use more employees than
privately run ones to produce the same level of output.

Policy makers need to weigh the tradeoff between an increase in output
and service quality and a reduction in staff. But it is worth bearing in mind
that, while staff reductions are significant at the level of the utility, they occur
over several years and are small relative to the national labor force. Moreover,
the study considers all staff reductions—whether layoffs or natural attrition—
to be the same.

No Clear Investment Gains

Proponents of PSP long hoped—and political leaders sometimes rashly prom-
ised—that greater private involvement in utility services would lead to vastly
greater investment and thus to greater capacity and coverage. The study finds
mixed evidence on this issue and so cannot conclude that investment always
increases with PSP (despite the evidence of increases in water connections).

The investment question is best examined at a disaggregated level. For
electricity divestitures, as economic theory predicts, investment per worker
increases with PSP. For lease and management contracts, particularly rele-
vant for water and sanitation, there is generally no investment obligation for
the private party, and the results suggest that the public asset-holding com-
pany does not increase investment even if PSP brings operational improve-
ments. For concession contracts there is no conclusive evidence that
investment increases.

Investment data are notoriously difficult to measure, and the results need
to be interpreted with care. Nevertheless, the evidence points to a lack of
investment—public or private—in the maintenance and expansion of utility
networks as a general rule, even where PSP leads to an increase in operational
efficiency. This lack of investment raises concerns about the long-term sustain-
ability of the operational improvements achieved.

Does Private Sector Participation Improve Performance in Electricity and Water Distribution?



No Systematic Change in Prices

A final key result relates to tariffs: except for electricity concessions, the study
finds no evidence of a systematic change in residential prices as a result of
PSP. Yet in developing countries, where below-cost pricing of essential utility
services is well documented, higher tariffs for all but the poorest households
are often recommended as part of reform, to give a utility enough resources
to address shortfalls in service.

The lack of any substantial difference in tariffs between utilities with PSP
and SOEs could have two explanations: tariffs changed in equal measure in
both categories, or they did not change significantly in either of them. The sec-
ond explanation seems more likely in countries where affordability is a real
concern for much of the population. The result may point to the economic
and political difficulties of aligning tariffs with the costs of service provision.
Its implications for revenue streams call into question the sustainability of
private involvement unless there are explicit subsidy payments. The result
might also explain the lack of public or private investment.

The Question of Efficiency Gains

If the efficiency gains associated with the entry of a private operator do not
translate into higher investment or lower prices, where do they go? One pos-
sible explanation is that services are initially so underpriced that even signif-
icant efficiency gains do not produce a financial equilibrium or justify lower
prices. Instead, the efficiency gains translate into better operational perform-
ance, such as reductions in distribution losses, and the government spends
less subsidizing its utilities.

Another explanation may be that the private operator reaps all the gains
through profits. Given the young regulatory environments in developing
countries, which often lack sufficient capacity for supervising public-private
contracts, this possibility needs to be considered.

Conclusion
For each electricity or water utility that shifts from public to private opera-
tion, the potential for improving performance depends on a host of variables,
observable and unobservable. No study can deal with every one of them in
detail. Still, this study produces clear findings that the private sector delivers
on operational performance and labor efficiency.

But the clear practical implications for labor mean that governments need
to address the employment question seriously. Even though the observed staff
reductions improve utilities’ productivity and are small relative to national

Overview
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unemployment, measures to mitigate the effects should be put into place early
on. The question is one of trading off the social costs of reform against the
social costs of inaction.

The two other key findings relate to trends in investment and tariffs.
Although the available data need to be further refined and analyzed, the study
points to a worrying lack of investment in utilities by the public or private sec-
tor. And it finds no indication of tariffs moving closer to cost-recovery levels.
These two findings are probably linked, and the subject deserves further atten-
tion from both researchers and reformers.

Does Private Sector Participation Improve Performance in Electricity and Water Distribution?



1.

INTRODUCTION

Whether privately managed utilities outperform those run by the state has
long been debated. In competitive markets a change from public to private
management is expected to lead to cost cutting and efficiency improvements
driven by the profit motive, and when price exceeds marginal cost, a profit-
driven operator will increase sales, thus benefiting consumers. This dynamic
has traditionally been among the strongest arguments used by proponents of
privatization.

Cost savings, improvements in service quality, and increases in labor pro-
ductivity and investment have indeed been reported in competitive indus-
tries as a result of a shift from public to private ownership.! But the empirical
results on the impact of private sector participation (PSP) in electricity dis-
tribution and water and sanitation services are less clear-cut. These utility
services have features that have traditionally been used to justify public
involvement: they are natural monopolies (when the service is provided
through networks), they generate externalities, and, particularly in the case
of water services, they display inelasticity of demand that conveys signifi-
cant pricing power to the provider.2 In the presence of such characteristics,
economic research into the impact of private management has often been
inconclusive.

! Gains in productivity and profitability associated with privatization have been demonstrated
by, for example, Megginson, Nash, and van Randenborgh (1994); Frydman and others (1999);
La Porta and Lopez-de-Silanes (1999); Brown, Earle, and Telegdy (2006).

2 See Galiani, Gertler, and Schargrodsky (2005) for a discussion of these elements in water
services.
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The interpretation of results is especially complex in developing and tran-
sition economies, which often have weak or inappropriate legal and institu-
tional environments. Nevertheless, the wide-ranging introduction of PSP in
electricity distribution and water and sanitation services in such economies
in the past 25 years offers an opportunity to study its effect on enterprise
performance in essential utility services. At the same time governments
throughout the world have kept many utilities in state hands, providing a
useful comparator group.

Previous studies of this issue have often provided inconclusive or ambigu-
ous answers, in large part because of data limitations. First, studies on natu-
ral monopoly industries suffer from small sample size and often take the form
of case studies, which cannot produce generalizations. Second, most studies
look only at data from industrial countries and fail to assess how ownership
and management models affect performance in weaker institutional environ-
ments. Third, many studies have analyzed the effect of private participation
through a “before and after” comparison for a given set of companies; they
have not observed the performance of comparators that remained state owned
over the same period.? Finally, even where sufficient observations and a sub-
sample of state-owned comparators are available,* the critical question of
whether the control group of state-owned comparators can be considered a
reliable counterfactual has been downplayed or ignored.

This study, using a data set and empirical approach designed to over-
come those limitations, provides robust evidence that privately operated
utilities surpass state-run utilities in operational performance and labor
productivity.

Analytical Framework and Data

This study analyzes the effect of PSP on performance in electricity distribu-
tion and water and sanitation services using longer time series and more com-
prehensive coverage than previous research. The study also uses a set of
state-owned comparators selected on the basis of two matching procedures—
one less formal, the other more so—to avoid indiscriminate comparison of
utilities that differ in many dimensions beyond private or public manage-
ment, a comparison that can lead to biased results and misleading interpre-
tation of data.

3 For example, Galal and others (1994) and Boubakri and Cosset (1998) compare private com-
panies before and after privatization without a sample of state-owned comparators.

4 For example, Megginson, Nash, and van Randenborgh (1994); Brown, Earle, and Telegdy
(2006).

Does Private Sector Participation Improve Performance in Electricity and Water Distribution?



The study developed a database that covers as well as possible the entire
population of utilities that experienced private participation between the
beginning of the 1990s and 2002. It covers the two sectors in all developing
regions as defined by the World Bank: East Asia and Pacific, Europe and Cen-
tral Asia, Latin America and the Caribbean, Middle East and North Africa,
South Asia, and Sub-Saharan Africa. All PSP cases with at least three years of
post-PSP experience were targeted for inclusion in the sample, resulting in an
end date for the data collection of 2005. The question of the counterfactual
was addressed by including in the database state-owned enterprises (SOEs)
operating in the same sectors and countries or regions. The final sample con-
sists of 301 utilities with PSP and 926 SOEs in 71 developing and transition
economies.

By identifying utilities in a number of countries and following them over
a number of years, the study created a data panel, a data set consisting of
observations on a given number of firms observed over several periods. The
final panel spans the years 1973-2003, although most of the data are concen-
trated in 1992-2004. Because the study rarely succeeded in securing a com-
plete time series from 1992 to 2005 for a given utility, for either the PSP group
or the SOE comparators, the panel should be viewed as unbalanced, an issue
dealt with in the empirical strategy.

The study also improves on previous ones by covering a range of ways in
which PSP has been introduced in water and electricity utilities. Much past
research has examined “pure privatization”: permanent private control over
business assets and associated rights. But in electricity and water services,
because of natural monopoly features and social and political considerations,
full divestiture of assets occurs relatively rarely. Thus the study includes PSP
experiences across the range of legal arrangements defining the role of the
private sector: management and lease contracts, concessions, and partial and
full divestitures.S The criterion used for determining whether a utility is pri-
vately operated is the transfer of operating rights.

5 For the purposes of this study full divestiture is defined as the transfer of 100 percent of infra-
structure assets, operating assets, and operating rights to private hands for an indefinite period;
partial divestiture as the transfer of at least 51 percent but less than 100 percent of these assets
and rights to private hands for an indefinite period; a concession as the transfer of these assets
and rights for a limited period; a lease contract as state ownership of infrastructure assets, joint
ownership of operating assets, and private ownership of operating rights for a limited period;
and a management contract as state ownership of infrastructure and operating assets and pri-
vate ownership of operating rights for a limited period. In addition, in a divestiture or conces-
sion, the private side earns the full revenue; in a lease contract, a percentage of the revenue; and
in a management contract, a fixed or variable fee. For a detailed discussion of forms of PSP, see
Delmon (2006).

Introduction
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Empirical Approach

The study uses several model specifications adapted to the characteristics of
the data, starting with the least demanding random-effects specification and
imposing an increasing number of control and correction mechanisms. The
random-effects specification is most apt for the analysis of firms for which the
study can be certain that there are no fixed “unobservables” over time, such
as specific management, training, or work culture. The fixed-effects specifi-
cation controls for such firm-specific effects, which are invariant over time but
might be falsely interpreted as being the result of PSP. Finally, the model with
firm-specific time trends controls for fixed effects among firms as well as dif-
ferent trend productivity growth rates that may affect the probability of a
company having been chosen for PSP in the first place.

As an additional robustness check of the findings from the panel data, the
study also uses a difference-in-differences estimation procedure with nearest-
neighbor matching to choose the best subsample of SOE comparators from
the full panel sample. The nearest-neighbor matching is based on a propen-
sity score analysis applied to the utilities for which there is at least one obser-
vation before and one observation after the introduction of private
participation. The procedure accounts for the data coverage problem in the
data set: the fact that the panel is unbalanced and that pre-PSP data and post-
PSP data are not observed equally for all utilities in the sample. That is, it
corrects for the possibility that standard regression analysis overstates or
understates the impact of PSP by comparing utilities that have PSP with state-
owned utilities that were inferior or superior to begin with.

This combination of methods addresses the concerns traditionally raised
about impact studies (see, for example, Ravallion 2001). The aim is to use
the combined explanatory power of the two estimation strategies, each of
which has advantages and drawbacks. The regression model using the full
panel data makes the most of the uniquely extensive data set but suffers from
an unbalanced panel and a potentially too dissimilar control group. The
matching procedure corrects for these shortcomings but leads to a loss of
data points and thus to less robustness and fewer results differentiated by
contract type.

Transition Period and Contract Type

Similar to Andres (2004), the study analyzes the dynamics of firm perform-
ance as a response to PSP in two periods: a transition period, encompassing
the two years immediately before and the year after the entry of the private
operator, and a post-PSP period, the period beginning at least one year after
the private operator’s entry. This procedure allows comparison of the effects
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of full private control of operating rights against possible anticipatory effects
and the impact of restructuring of the utility immediately before private par-
ticipation is introduced.® As in Andres (2004) and Brown, Earle, and Telegdy
(2006), the study tries to isolate the “pure” effect of private participation
from any transitory effect.

In addition, the study reports results on the range of effects observed for
the different types of private participation most common in utility industries:
full divestiture, partial divestiture, concession, and lease and management
contracts. In the earlier literature the statistical differentiation of results by
type of contract was hampered by small sample size. By contrast, this study
includes a sufficient number of PSP contracts of different types. The two sec-
tors examined show distinct patterns: in electricity distribution, full and par-
tial divestitures clearly dominate; in water and sanitation services, concession
contracts do.

Because different forms of PSP involve different contractual obligations,
results would be expected to vary by type of contract. For example, lease
and management contracts may have clauses explicitly limiting intervention
by the private operator in labor decisions, while full divestitures give the pri-
vate party much greater management control, a difference that could be
expected to show up in different estimation results for these types of con-
tracts. It can also be assumed that initial conditions drive the selection of
performance targets for contracts. For example, long-term concession con-
tracts with explicit expansion targets may be favored where increasing the
number of residential connections is a primary policy objective, and here the
data would be expected to reveal growth in connections. The variation in
the panel allows examination of the link between type of contract and esti-
mated impact of PSP.

Limitations and Caveats
Several limitations and caveats should be highlighted up front. First, the study
undertakes a partial analysis only and does not attempt to assess economy-
wide welfare effects of private sector entry. Moreover, the approach focuses
on the supply side, and the results are interpreted accordingly. What is meas-
ured as a supply-side effect could well be at least partly demand driven; for
example, an increase in output might be due to higher demand, not a change
on the supply side.

Second, for clarity of argument the study uses a terminology opposing util-
ities with PSP to state-owned enterprises. This terminology implies a simpli-

¢ See also Brown, Earle, and Telegdy (2006) for a detailed discussion of timing effects and their
econometric treatment.
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fication of reality: for most of the PSP cases except full divestitures, state own-
ership of assets (if not operating rights) is still the rule. Moreover, the term
SOEs is used in a broad sense, referring to utilities owned and controlled by
government at all levels, whether central, provincial, or municipal.

Finally, the study does not explore the role of sector-specific and economy-
wide institutional conditions and regulatory arrangements and how they
influence the performance results. For example, it does not take into account
the existence of a wider institutional reform program, the presence of a sec-
tor regulator, or the role of different tariff regulation regimes; doing so is rec-
ommended for further research.”

7 See Gasmi, Noumba, and Virto (2006) for an exploration of the relationship among political
institutions, regulation, and the effectiveness of reform in the case of telecommunications.
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EMPIRICAL LITERATURE

This study of the effect of private sector participation (PSP) on firm perform-
ance deals with two particular circumstances: it focuses on electricity and water
distribution services, which are associated with natural monopoly character-
istics, and on developing rather than industrial countries. The empirical liter-
ature spans a wide range of techniques and results relevant to this context.!

Techniques

The empirical techniques used to study the impact of private participation
fall into three broad categories. The first, and arguably most straightforward,
is analysis of the statistical significance of the difference in average values of
performance indicators between state-owned enterprises (SOEs) and private
companies (for example, Megginson, Nash, and van Randenborgh 1994;
Boubakri and Cosset 1998; Hodge 1999). However, this technique suffers
from an inability to control for determinants of performance other than the
ownership variable and does not take into account differences in initial con-
ditions between companies.

Thus a second set of studies attempt to isolate the effect of PSP over time,
using panel data techniques (for example, Estache and Rossi 2002; Andres,
Foster, and Guasch 2006; Brown, Earle, and Telegdy 2006). These studies
correct for omitted-variable bias and consider initial conditions of compa-
nies. But they conduct a partial equilibrium analysis only; that is, they do not
take into account general equilibrium considerations or welfare effects of PSP.

I See Bricefio-Garmendia (2004) for a detailed survey of the literature in this setting.
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These issues are addressed by a third set of studies that perform an empir-
ical analysis with respect to a variety of economic agents affected (for exam-
ple, Galal and others 1994; Chisari, Estache, and Romero 1999; Clarke,
Ménard, and Zuluaga 2000; McKenzie and Mookherjee 2003; Galiani,
Gertler, and Schargrodsky 2005).

Partial effects analyzed in the empirical literature on privatization include
changes in several partial measures of performance: employment, output, and
coverage (for example, Ramamurti 1996; Ros 1999; Ros and Banerjee 2000;
Estache and Rossi 2002; Andres and others forthcoming) and degrees of effi-
ciency and productivity (for example, productivity growth in Ehrlich and oth-
ers 1994; labor productivity in Frydman and others 1999).

Findings

Most of the literature on the introduction of PSP in previously state-owned
enterprises relates to manufacturing (for example, Vining and Boardman
1992; Frydman and others 1999; Brown, Earle, and Telegdy 2006). Multisec-
tor studies include Megginson, Nash, and van Randenborgh (1994), who
treat no fewer than 32 different industries.

Among sectors traditionally counted as utility services, telecommunica-
tions has arguably received the most attention (for example, Ramamurti
1996; Ros 1999), followed by transport (for example, Ramamurti 1996;
Laurin and Bozec 2001). In recent years several papers have made important
empirical contributions on the electricity and water sectors. Some of the
studies are based on case studies (for example, Galal and others 1994; La
Porta and Lépez-de-Silanes 1999), but others have produced more compre-
hensive cross-country analysis (such as Estache and Rossi 2002 and Andres,
Foster, and Guasch 2006 for the electricity sector; Galiani, Gertler, and
Schargrodsky 2005 for the water sector; Andres 2004 for water, electricity,
and telecommunications).

Most studies on the impact of privatization focus on industrial countries
(representative studies include Haskel and Szymanski 1993; Megginson, Nash,
and van Randenborgh 1994). The reason for this imbalance, besides the fact
that privatization programs were introduced earlier in industrial countries, is
that data from developing countries have historically been insufficient. In the
past couple of decades, however, as many nonindustrial countries have aggres-
sively pursued privatization, the literature has been enriched by empirical
analysis of the effect of private participation in developing countries, particu-
larly in Latin America. Galal and others (1994) present case studies both for
industrial countries and for developing ones; other studies have combined data
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from the two types of countries (for example, Megginson, Nash, and van Ran-
denborgh 1994; Bortolotti and others 2001; Dewenter and Malatesta 2001).

All these studies find important increases in productivity, profitability, and
access to services. Because of data aggregation, however, “mixed” studies
suffer from heterogeneity problems with potentially misleading averaged
results, an issue of concern in developing countries.

Studies focusing exclusively on developing countries have yielded interest-
ing results. Boubakri and Cosset (1998), investigating the effect of the priva-
tization of manufacturing firms in a sample of 21 developing countries in
1980-92, find significant improvements in profitability, operating efficiency,
capital investment, output, and total employment. They show that these
effects are larger in richer developing countries. Wallsten (2001), using data
on telecommunications from 30 African and Latin American countries, finds
that privatization is associated with greater access to services and lower
prices, although only when privatization is coupled with an increase in com-
petition and in the presence of independent regulation. Fink, Mattoo, and
Rathindran (2002), using International Telecommunication Union (ITU)
data for 86 developing countries in 1985-99, again find that the largest
increases in quality appear when privatization is coupled with independent
regulation. Finally, in a sample of Latin American countries, Andres (2004),
Andres, Foster, and Guasch (2006), and Andres and others (forthcoming)
find important increases in quality, investment, and labor productivity and
a decrease in employment in telecommunications, electricity, and water dis-
tribution services.

Thus the empirical literature surveyed, for both industrial and developing
countries, shows considerable support for a positive effect of private partici-
pation or ownership on efficiency, but there are enough ambiguous or con-
trary results to produce an inconclusive final picture.? In particular, the
empirical studies on the effects of privatization or private participation over
time in industrial and developing countries (for example, Ramamurti 1996;
Ros 1999; Ros and Banerjee 2000; Estache and Rossi 2002; Andres, Foster,
and Guasch 2006) all show that private participation is unambiguously asso-
ciated with a decrease in the labor force, an increase in labor productivity, an
increase in output, and an increase in coverage, efficiency, and quality of out-
put (measured as, for example, a reduction in child mortality as a result of the

2 Of the empirical papers surveyed in Briceio-Garmendia (2004), more than half show better
results for firms with some kind of private participation, a third find ambiguous results, and
the rest favor state ownership.
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privatization of water distribution utilities in Galiani, Gertler, and Schargrod-
sky 2005).3

Among the studies that compare utilities with PSP to a sample of similar
SOE:s, trying to control for selection bias, some provide evidence of the effect
of PSP on measures that this study does not cover, such as an increase in
firm-level productivity growth (for example, Ehrlich and others 1994). Oth-
ers find important effects on measures that this study does examine, such as
an increase in efficiency and labor productivity (for example, Frydman and
others 1999), although only for firms controlled by foreign owners. In an
important departure from the other studies, Megginson, Nash, and van Ran-
denborgh (1994) find a significant increase in the labor force as a result of
privatization; this finding may well be linked to the fact that they examine
manufacturing companies that pursue expansion strategies after improving
efficiency. They also find a substantial increase in profitability, investment,
and efficiency. Finally, Brown, Earle, and Telegdy (2006) find important
increases in manufacturing total factor productivity in Hungary, Romania,
and Ukraine in the post-1989 period.

The effect on the other measures on which this study focuses is less clear-
cut. Ehrlich and others (1994) find a long-term decrease in total costs, while
Frydman and others (1999) find no significant effect of a change in owner-
ship on costs. And both Estache and Rossi (2002) and Andres, Foster, and
Guasch (2006) find an ambiguous effect of privatization on prices. This result
is along the lines of theoretical predictions, which point to two effects of PSP:
a reduction in price due to an improvement in efficiency and an increase in
price due to the elimination of explicit and implicit subsidies and cross-sub-
sidies often present in the sectors analyzed. Which of these two effects will
dominate depends on the initial situation and the regulatory environment.

3 However, Wallsten (2001) finds no significant effect of change in ownership on coverage and
labor efficiency when controlling for competition.
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3.

SELECTION OF THE SAMPLE

Empirical analysis of private participation has traditionally suffered from
selection bias. This problem arises when an independent variable is observed
not for the entire population but only for a subset of the population. For
example, a study might observe the price of electricity charged by the private
sector participation (PSP) utilities once PSP has been introduced, but not
observe it for similar utilities in which PSP has not been introduced. In such
a setting it is possible to examine whether a variable has increased or
decreased following PSP, but it is not possible to ascertain whether a similar
change has occurred in the state-owned companies.

Faced with this problem, this study determined a subsample of utilities
with PSP and a corresponding subsample of state-owned utilities using qual-
itative criteria that ensure that the state-owned utilities are a valid counterfac-
tual to PSP. The ideal would be to find pairs of PSP and state-owned utilities
that operate in the same sector in the same country and that are otherwise suf-
ficiently alike that any variation in performance could be closely linked to the
variation in ownership. But the pool of available utilities in a country is by
nature limited to very few (often a single one). Moreover, the available com-
parators often vary widely in such dimensions as size or customer base—fac-
tors that can influence company performance in the pre-PSP period, which
may, in turn, affect post-PSP performance and bias the estimation.

Given the practical challenges of constructing the comparator sample, prag-
matism and opportunism, along with a number of qualitative criteria, deter-
mined the initial state-owned enterprise (SOE) selection; as explained later, the
most important minimum threshold for SOE candidates at the initial stage was
that they had been corporatized. The resulting sample includes considerably
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more SOEs than PSP utilities, because the study deliberately “oversampled”
SOEs to maximize the data for the econometric analysis. However, in a second
step it then used finer estimation techniques that reduced the sample size but
also ensured that utilities with PSP and those without were matched, as closely
as possible, on the basis of pre-PSP characteristics. Results are reported for
both the full sample and the smaller, closely matched sample because compar-
ison of the two reveals the potential bias introduced by comparing SOEs and
PSP companies indiscriminately.

Constructing a data panel by collecting data over a number of years for a
number of utilities in different countries and regions, as this study does, makes
it possible to compare the performance of the same utility before and after PSP
is introduced as well as to compare PSP companies with state-owned com-
parators at a given point in time. Concretely, the study determines selection
criteria that yield comparable samples of the PSP companies (the “treatment
group”) and the SOEs (the “control group”). For both treatment and control
groups the study considers only utilities that distribute electricity or water to
residential customers or provide sanitation services to households (that is, it
excludes pure wholesale and industrial providers). For the PSP group it also
considers only utilities for which information is available for at least three
years after the entry of the private operator, to ensure enough data points to
make the subsequent difference-in-differences estimation meaningful.

Treatment Group: Utilities with PSP

The aim for the treatment group is to represent as closely as possible the entire
population of companies in the electricity distribution and water and sanita-
tion sectors that experienced private participation between the beginning of
the 1990s and 2002. The initial selection of PSP cases is based on the Public-
Private Infrastructure Advisory Facility (PPIAF) and the World Bank’s Private
Participation in Infrastructure (PPI) Project Database.! From this starting
point regional experts and consultants verified that all PSP cases in a given
country and region were taken into account.

The selection process for the PSP sample is important because of the range
of forms of private participation considered—from divestitures to manage-
ment contracts. Determining whether a company truly belonged to the PSP
sample was particularly important in sectors in which full divestiture rarely
occurs, so that even after PSP is introduced the state normally retains some
ownership of assets as well as a range of supervisory and control functions

! The PPI Project Database (http://ppi.worldbank.org) covers all low- and middle-income coun-
tries, as classified by the World Bank.
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and powers. The study included in the PSP sample only the cases in which the
private party has the power to make decisions that affect the firm’s perform-
ance, such as those relating to output, inputs, technology, and service quality.

The determination of whether the private party exercises such manage-
rial control turned out to be extremely utility specific, and no rule of thumb
(such as private control of at least 50 percent of voting rights) proved to be
always practicable. Indeed, for the initial list of PSP candidates the selection
decision was greatly influenced not only by the type of PSP identified in the
initial source of information, but also by the availability of reliable, noncon-
flicting information about the control mechanism in the utility and by the
characteristics of the investor (or investors).2 To overcome the lack of a stan-
dard rule for selection, the study analyzed each PSP candidate to determine
whether it should indeed be included in the treatment group. Finally, to
ensure the availability of post-PSP data, firms had to have been under pri-
vate management for at least three years, resulting in a cutoff date for pri-
vate entry of 2002.

The study covers, with at least partial data, 84 percent of the targeted PSP
population, with 89 percent coverage in the electricity sector and 79 percent
coverage in the water sector. Utilities for which a critical mass of data could
not be gathered were excluded. It is assumed that this exclusion of targeted
PSP companies from the final sample is randomized and thus does not intro-
duce any bias.

For electricity the sample (of both PSP cases and SOEs) covers 448 million
people across all regions considered. This represents coverage of only 21 per-
cent of the population in the countries covered, however, and only 9 percent
of the population in all regions.? The highest coverage rate is in Latin Amer-
ica and the Caribbean, where the sample covers 49 percent of the regional
population. For water and sanitation the sample includes more utilities but
covers less than half as many people as the electricity sample, 184 million.
This represents coverage of 8 percent of the population in the countries cov-
ered and 4 percent of the entire population in all regions.

2 No cooperatives are considered for the study. By their nature cooperatives are rarely, if ever,
considered candidates for privatization, and they are excluded from both the PSP and the SOE
group.

3 The reason for the difference between the population in the countries covered and that in the
regions covered is that not all countries in a region were included in the sample, because not
all had a case of PSP or had been chosen for an SOE comparator. For each sector, the popula-
tion share covered in each region and in each included country was derived by dividing the
product of observed residential connections and average household size by total population
(see Gassner, Popov, and Pushak 2008 for the data).
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Control Group: State-Owned Utilities

One way to establish a control group is to examine the group of utilities
selected for the treatment sample during the time when they were still under
state control, for a “before and after” comparison. Because the analysis
looks at the same firms, there are no concerns about lack of similarity
between the two groups. The downside of this choice of comparator is that
it assumes stationarity.

A second option takes stationarity into account by attempting to esti-
mate the performance of the state company had it not been privatized and
then comparing it with the performance of the firm with PSP. The study
does not use this approach, judging the multiple assumptions required to
estimate theoretical counterfactuals in a study of this size to be excessively
hypothetical.

A third option, used by many privatization studies, is to select state com-
panies in the same sector that have never been privatized and to construct a
“with and without” comparison. Critics claim that this approach is not a true
randomized experiment because the legal framework and policies under
which state-owned firms operate differ from those applying to providers with
PSP. Some of the differences might result in competitive advantages for the
state-owned company (such as soft budget constraints, low or deferred taxes,
and subsidized cost of capital); others might represent disadvantages (such as
insufficient investment capital, mandatory social pricing, and interference in
employment policies; see Shleifer 1998 for an extensive treatment). Despite
these difficulties, the study selects the third option as the most practical solu-
tion to the control group aspect.

Ideally, the SOEs in the control group would operate as if they were pri-
vately owned and under a similar (ideally, identical) institutional framework
so that any observed differences in performance could plausibly be attributed
to ownership alone. That consideration leads to two questions. What factors
other than operational control influence performance? And how can a con-
trol group be created that minimizes these factors? These questions lead to a
set of criteria for inclusion in the control group.

The first criterion, as noted, is that the state company must have been cor-
poratized; that is, the entity must be legally separate from the state, and its
accounts must be separate and distinct from the government’s. Corporatiza-
tion also means operating with a clear commercial objective and under a com-
mercial law framework—that is, being incorporated under general corporate
law even if the precise relationship between the state as owner and the cor-
poration (SOE) is set out in specific legislation or regulations. (This is the
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position in which SOEs usually find themselves after undergoing some kind
of restructuring or while being prepared for privatization.)

One might next make a randomized selection from the comprehensive
list of qualifying candidates for the control group—that is, all state-owned,
corporatized water and electricity distribution companies in the countries
and regions covered by the study. This approach would produce an imprac-
tically large number of SOEs. More important, it would not control for the
many other characteristics in which the treatment and control groups dif-
fer, such as political and legal climate, country wealth, or size and activity
area of the utility.

Therefore, once the PSP sample is identified, the first step is to consider
SOEs in the same country as first candidates for the control group. If the
country with a PSP company has no appropriate state counterpart, criteria are
specified for countries that can be considered reasonable candidates for sub-
stitution. Countries that are nearby and have a similar economic and politi-
cal environment are first choices. Cultural characteristics might also be
important (for example, in some countries low bill-collection rates are com-
mon for historical reasons). The practical variables eventually chosen are
gross domestic product (GDP) per capita, to ensure a similar stage of devel-
opment and similar purchasing power of households; geographic proximity,
as a proxy for regional characteristics; and features of market structure (for
example, unbundling or not) and adopted reform framework. In summary,
the strategy used to select the initial SOE control group was as follows:

¢ First, similar SOEs in the same country, same sector, run as if private

¢ Second, similar SOEs in the same country, same sector, marked for priva-
tization

¢ Third, similar SOEs in a different but similar country, same sector, run as
if private

¢ Fourth, similar SOEs in a different but similar country, same sector, marked
for privatization

e Fifth, similar SOEs in the same country, same sector, not run as if private

¢ Sixth, similar SOEs in a different but similar country, same sector, not run
as if private.

As always, the availability and quality of the utility-level data influenced the
final selection. Most of the data come directly from the utilities or from reg-
ulatory agencies, existing national and World Bank utility databases, and aca-
demic and consultant studies.

Selection of the Sample
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Final Sample
The final sample of utilities includes 250 electricity companies in 53 coun-
tries and 977 water utilities in 48 countries (see figure 3.1). Altogether, the

study uses data on 1,227 companies from 71 countries, spanning the years
from 1973 to 2005 (see appendix A).

Electricity Sample

For electricity the study examines 160 companies under effective private
management control and 90 SOE counterparts. Recall that the PSP sample
is intended to represent the total population of companies with private
involvement in a region. Latin America and the Caribbean has the largest
number of privately operated utilities in electricity distribution, followed by
Europe and Central Asia. The other regions have few cases with qualifying
private participation. Consequently, 69 percent of the PSP sample for elec-
tricity comes from Latin America and the Caribbean, 22 percent comes from
Europe and Central Asia, and the other regions are represented only margin-
ally (see table 3.1).

Because of the pervasiveness of PSP in electricity distribution in Latin
America, however, there is a shortage of comparable SOEs to match all the
selected PSP cases in the region. Thus, although outside Latin America the
numbers of PSP cases and SOEs in electricity are relatively well balanced,
within that region there are considerably more PSP cases than SOEs. Still, the

Figure 3.1 Sample of PSP Cases and SOEs, by Sector
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Source: Authors' calculations.
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Table 3.1 Electricity Sample, by Region

PSP SOE Total
Percent Percent Percent
of PSP of SOE of
Region Number sample Number sample  Number total
Latin America and 1M1 69 44 49 155 62
the Caribbean
Europe and Central Asia 35 22 21 23 56 22
Sub-Saharan Africa 9 6 18 20 27 11
South Asia 3 2 3 3 6 2
East Asia and Pacific 1 1 2 2 3
Middle East and 1 1 2 2 3 1
North Africa
Total 160 100 90 100 250 100

Source: Authors’ calculations.

study has collected substantial SOE data, with the greatest share of SOEs (49
percent) still coming from Latin America.

Divestitures, both full and partial, make up 90 percent of the PSP sample
for electricity (see figure 3.2). Concession contracts account for 9 percent. In
this sample at least, lease and management contracts are the least popular
contractual arrangements chosen for private involvement in electricity distri-
bution, with only three instances recorded.

Water and Sanitation Sample

In the water and sanitation sample SOEs outnumber PSP cases in all regions.
The overall sample consists of 977 utilities: 141 PSP utilities and 836 SOEs.
In addition to initially targeted SOE counterparts, the sample includes all
extra SOE data available in existing databases, greatly enhancing the ability
to test the robustness of the results. While water supply and sanitation serv-
ices are mostly supplied by integrated companies, separate analysis of the two
services is made possible by the collection of indicators specific to each (see
appendix A).

Latin America and the Caribbean again has the largest number of PSP
cases, with almost 67 percent of the PSP sample for water and sanitation (see
table 3.2). Europe and Central Asia accounts for 21 percent, East Asia and
Pacific accounts for 7 percent, and the Middle East and North Africa and
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Figure 3.2 Sample of PSP Cases for Electricity, by Type of Contract
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Figure 3.3 Sample of PSP Cases for Water and Sanitation, by Type of Contract
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Table 3.2 Water and Sanitation Sample, by Region

PSP SOE Total
Percent Percent Percent
of PSP of SOE of
Region Number sample Number sample Number total
Latin America and
the Caribbean 94 67 330 39 424 43
Europe and Central Asia 29 21 365 44 394 40
East Asia and Pacific 10 7 87 10 97 10
Middle East and
North Africa 4 3 29 3 33 3
Sub-Saharan Africa 4 3 25 3 29 3
South Asia 0 0 0 0 0
Total 141 100 836 100 977 100

Source: Authors’ calculations.

Sub-Saharan Africa account for 3 percent each. South Asia had no qualifying
PSP cases at the time of data collection.

Unlike in electricity distribution, in water and sanitation divestiture has
been tried in only a small number of utilities. Instead, operational control is
transferred to private operators, while ownership of the assets remains with
the state. One reason for the lack of divestitures in the water sector may be
that selling public water assets to the private sector is politically sensitive.
Another is that water is particularly underpriced relative to the marginal cost
of supply; investors may well be aware of this and therefore be reluctant to
take on the full risk of ownership, given the historic reluctance of govern-
ments to pay or to allow cost-recovery tariffs. Historically, the model for PSP
in the water sector has been contracts providing for less than full ownership,
exemplified by the French approach of concession and affermage contracts.

Accordingly, concession contracts account for 66 percent of the PSP sam-
ple for water and sanitation, management contracts account for 20 percent,
and lease contracts account for 4 percent. Divestitures, full and partial, make
up only 10 percent of the sample (see figure 3.3).
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EMPIRICAL METHODOLOGY

This study follows the broader literature on the impact of private ownership
in estimating reduced-form equations for firm-level output, employment,
labor productivity, price, coverage, and service quality, while accounting for
unobserved heterogeneity and selection bias. Two main strategies have
emerged for estimating the effect of introducing private management. Meg-
ginson, Nash, and van Randenborgh (1994) give rise to the first strategy,
which uses differences in means and medians between the PSP and SOE sam-
ples and then tests the statistical significance of those differences. This
methodology can be used to estimate differences in distribution either between
private and state-owned firms observed during the same period or between
private firms observed before and after privatization.

The second strategy stems from the treatment literature (notably, Heck-
man and Robb 1986). It uses a dummy variable equal to 1 for the postpri-
vatization period and then tests the statistical significance of the coefficient
on the dummy variable as well as that of different interaction terms that
include the dummy variable. A variation of the technique explicitly takes
transition effects into account by adding to the specification a second
dummy variable equal to 1 for the period immediately before and after the
entry of the private party (for example, Andres 2004; Andres, Foster, and
Guasch 2006; Brown, Earle, and Telegdy 2006). In the context of a panel
most impact studies use a difference-in-differences technique to account
simultaneously for the difference between periods before and after an event
and for that between treatment and control groups (see Ravallion 2001 for
a discussion).
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Overview of Empirical Analysis

The first, nonstructural strategy is particularly helpful when there are data
for too few years to carry out a full-fledged panel data analysis. This study,
because its panel spans a large number of years, focuses on the second, struc-
tural strategy to make the most of the rich information at its disposal. The
regression-based strategy also makes it possible to account for bias caused by
the endogeneity of the private sector participation (PSP) decision; the study
addresses this issue by controlling for utility fixed effects and utility random
growth and by using an instrumental variable procedure for the choice of PSP
and for the type of contractual arrangement selected.

While the panel is very large overall, it is nevertheless unbalanced. Data
gaps, particularly for the pre-PSP period, are problematic to the extent to
which, for example, high labor productivity for a utility with PSP, observed in
the post-PSP period only, may lead to an overestimation of the effect of PSP as
a result of the study’s not observing the utility’s (potentially even higher) labor
productivity in the pre-PSP period. In addition, the “unscientific” sampling of
state-owned enterprises (SOEs) may result in the study comparing utilities that
already differed on the basis of pre-PSP attributes; in other words, because of
the opportunistic oversampling, the study may end up with a control sample
that is too different from the treatment group to yield valid estimates.

To correct for the panel imbalances, the study performs a difference-in-dif-
ferences estimation on the subset of companies for which there is at least one
pre- and one post-PSP observation and then enhances the analysis with near-
est-neighbor matching based on propensity scores. This is in the spirit of, for
example, Card and Krueger (1993). The nearest-neighbor matching is used as
a robustness check for the panel estimates calculated with the full sample;
coefficients statistically significant in all approaches have a very high degree
of confidence for assessing the impact of PSP.

To summarize, the empirical analysis proceeds in several steps. First, it
undertakes a structural estimation of the difference between the treatment
and control groups by performing a regression on the full panel with several
specifications. Second, it eliminates the destabilizing factor of working with
an unbalanced panel by reducing the sample to one in which all remaining
utilities have at least one pre- and one post-PSP observation. Third, it accounts
for the possibility that the decision to privatize was not random and that the
PSP and SOE samples were different to start with. This would imply that the
estimation results are biased, and the analysis addresses this by using a match-
ing procedure. To do this, the analysis chooses the best comparators by using

propensity score nearest-neighbor matching on the sample of companies with
pre-PSP data.
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Panel Data Analysis

In the first step, testing the significance of the dummy variable denoting PSP
occurrence, the analysis also attempts to distinguish between effects of pure
PSP and effects that arose during the years immediately before the transfer of
control, when the government might restructure the utility to make it more
attractive to private investors, and the year immediately after the transfer,
when one-off changes in management occurred (see Brown, Earle, and
Telegdy 2006 for a discussion of this phenomenon). The basic model esti-
mated for each sector can be specified as a two-way linear regression model:

Yie = /ZPRIVD}; + ETRANSD FANS + 6@ U, (4.1)

where yi is the natural logarithm of the variable of interest for firm 7 in coun-
try j at time #; DIRANS is a dummy variable equal to 1 if the utility is a PSP
observed during the transition period, -2 <t=1, where t=0 is the year of
introduction of PSP; and i is the idiosyncratic error. The estimation is per-
formed on the full panel.

The dimensions of the other variables vary across specifications and tests.
In particular, the analysis uses two basic specifications related to the form of
PSP: the first makes no distinction among different types of PSP contracts;
the second one does. DPRIV is the measure related to the type of contract.
In the specification in which PSP contracts are aggregated, it is a dummy vari-
able equal to 1 if firm 7 in country j has private participation at time t = 2,
where =0 is the year of introduction of PSP. By contrast, in the specification
in which PSP contracts are disaggregated, DXV is an ITX 4 matrix composed
of the four IT X 1 vectors, D FuliDies, DPzarlzalDwesl D Goneession, and D LeaseMan,
where the ijt element of D F“”DW“/f is equal to 1 if the utlhty is a full divestiture
at time t = 2 and equal to 0 otherwise, the #j¢ element of D larialbivest is equal
to 1 if the utility is a partial divestiture at time t = 2 and equal to 0 otherwise,
the ijt element of D Goneession s equal to 1 if the utility is a concession at time
t = 2 and equal to 0 otherwise, and the ijz element of DlcaeMar is equal to
1 if the utility is under a lease or management contract at time ¢ = 2 and
equal to 0 otherwise.!

For &i:, the analysis tests three specifications. In the random-effects (RE)
model ¢: = 0. In the fixed-effects (FE) model ¢ = 1, and consequently &; is the
unobserved utility fixed effect. And in the fixed-effects with time trend
(FE + TT) model ¢: = (1, #) and consequently, &; = (8}, &), where & is the unob-

! Lease and management contracts are aggregated because there are too few observations for
each separately. This implies a need to assume that the two types of contracts do not differ
much in the strength of the incentives they offer to the private operator.

Empirical Methodology
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served utility fixed effect and & is the utility-level random trend for utility
i. The time trend is included to correct for the fact that some of the
observed effects may be biased as a result of a natural demand-driven
increase as the population grows, as well as to pick up some pre-PSP selec-
tion considerations.

Because the model used in the panel data analysis implies a semilogarith-
mic relationship between the dummy variables and the variables of interest
in levels, the percentage impact of the change in value of the dummy variable
from 0 to 1 is given by e”RV—1 and e"™’RANS—1 (Halvorsen and Palmquist
1980). For example, f8,,,, = 1 would imply an increase in the value of the
dependent variable by 172 percentage points from the pre-PSP to the post-
PSP period. In addition, a generalized least squares specification is needed to
correct for possible nonspherical errors. Because the true variance-covari-
ance matrix is unknown, the analysis replaces it with a consistent estimator
using the sample residuals, essentially employing a feasible generalized least
squares procedure to estimate equation 4.1 in its different specifications.

Difference-in-Differences Estimation

Next the analysis uses Heckman and Robb’s (1986) methodology to calculate
difference-in-differences estimates enhanced by the use of a nearest-neighbor
matching technique and thus to improve the robustness of the results. The
rationale behind the dual strategy is twofold. First, as pointed out, the panel
is unbalanced, and there are post-PSP observations for utilities with no cor-
responding pre-PSP data points. Thus while these observations are included
in the panel specifications so as not to lose information, the PSP effects esti-
mated through a regular panel procedure may be contaminated by an inabil-
ity to determine whether the observed post-PSP value for a utility is an
increase or a decrease relative to the pre-PSP period.

Second, even if the utilities with missing pre-PSP observations are dropped,
using all SOEs indiscriminately in the comparator sample may result in an
underestimation or an overestimation of the impact of PSP because of sys-
tematic ex-ante differences between the PSP and SOE samples. Comparing
measures of labor productivity for PSPs that are on average large with those
for SOEs that are on average small, for example, will introduce a bias in the
estimation. These issues are addressed through a nearest-neighbor matching
procedure in which utilities with PSP are matched with state-owned utilities
on the basis of pre-PSP propensity score analysis. Using difference-in-differ-
ences specification with matching reduces the sample size, but it improves the
robustness of the results by explicitly accounting for the concerns raised by
the unbalanced sample and selection bias.
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The following equation is estimated:
— PRIV TREATMENT PRIV [YTREATMENT
Yie = /gl’RIVDi/z + ETREATMI-JNTDi/'t + /gJDi/z Dijt U (4.2)

where t = 1, 2, DI¥V is a dummy variable equal to 1 if utility 7 in country j is
observed post-PSP at time t = 2, and D[F*™T is 2 dummy variable equal
to 1 if utility 7 in country j is a PSP utility.

Thus for each utility the available yearly observations are averaged into
two observations, one pre- and one post-PSP, where for state-owned utilities
the “PSP year” is defined as the average year PSP was introduced in the coun-
try or, if there are no PSP cases in the country, in the region. A propensity
score analysis is undertaken on the basis of the variables identified as signif-
icant in the choice of PSP, and state-owned utilities are assigned in a nearest-
neighbor matching procedure to utilities with PSP. The procedure ensures that
only the most closely matched SOEs act as the control group. Finally, a dif-
ference-in-differences analysis as specified in equation 4.2 is performed on
the sample of matched utilities. The variable of interest here is the difference-
in-differences estimator 33, which gives the effect of PSP for a utility that is in
the treatment group and is observed post-PSP.

To identify the variables significant in the choice of PSP—that is, what pre-
PSP criteria can best predict the probability that a utility will be selected for PSP
in the future—the study estimates a Cox proportionate hazard model of the
probability of transition from full state control to some form of PSP (see appen-
dix C). The variables whose coefficients are significant in this procedure are
those used to calculate the propensity scores for matching companies, notably
pre-PSP numbers of customers or staff and country-level variables such as gross
domestic product (GDP) per capita, inflation, and unemployment rates.

For both the electricity and the water sector the results of the Cox model
estimation show that utilities with more residential connections are more
likely to be chosen for PSP. Unemployment, GDP per capita, and inflation in
the pre-PSP period also appear to influence the probability of PSP in both sec-
tors, although the direction of the effect is not necessarily the same in the
two sectors.

This is an important outcome: the estimates suggest that governments do
not introduce PSP randomly in water and electricity distribution. Moreover,
the estimation results justify the use of propensity score matching: using a
nearest-neighbor matching procedure to match utilities with PSP to state-
owned utilities that are similar across the range of utility-level characteristics
identified by the Cox proportionate hazard estimates will correct for bias in
the results for PSP impact that are caused by pre-PSP characteristics.

Empirical Methodology
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EMPIRICAL RESULTS

Key results from two different estimation approaches suggest that private sec-
tor participation (PSP) has a strong effect (see table 5.1). But the changes
occur over the period 1992-20035, not as a sudden shift following the intro-
duction of private management. For example, the 20-25 percent decrease in
employment in water and electricity is an average change between the pre-PSP
and the post-PSP period for utilities with PSP, over and above the change for
state-owned utilities, and it occurs over multiple years.

Table 5.1 reports only selected results chosen because of their strength
across all specifications of the two estimation approaches or their significance
for interpretation. To allow closer examination of the difference between the
two estimation approaches and the robustness of the results across different
types of PSP, table 5.2 gives a complete picture of the impact variables ana-
lyzed. The table illustrates the important fact that the estimation results do not
necessarily remain stable; it is also important to keep in mind that the differ-
ence-in-differences approach with matching leads to an important reduction
in observation points and thus to fewer results.

For investment (CAPEX, capital expenditures) per worker, for example,
PSP is observed to have some positive effect in the electricity sample that
includes all state-owned enterprises (SOEs). But there are not enough data to
confirm this effect when SOEs and PSP utilities are matched on the basis of
pre-PSP characteristics. This leads us to conclude that there is no significant
difference between privately and publicly managed utilities in this respect
when pre-PSP characteristics are taken into account.
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Table 5.2 Effect of PSP on Performance: Results for All Impact Variables

Change in impact variable implied by regression coefficient (%)

Regression on full panel (FE + TT)?
Impact variable Post-PSP Post-DF Post-DP Post-Cons
Electricity
Residential connections 2.4 I* -2.8 & 0.03 I* 21.3 Afpx**
Electricity sold per connection 2.8 L 156 fpx** -1.8 & 1.2 &
Employees =240  Y*** | =27.2  *** | =25.1  *r** 12.1 &
Electricity sold per worker 31.5  fpr** 37.6  fpr** 32.6  fpr** -35 &
Residential connections
per worker 28.7  firr* 29.7  fyrx* 32.4  fp*** | —-21.8 J**
Residential coveragec -89  |*** —95  |*** — -7.7 U*
Collection rate 454 fpFxx 42.8  fpF** 67.5 fp*** 39.9  fpF**
Electricity lost in distribution | —=12.6 ~ |*** | —=17.2  |*** | =11.0 |*** | =104 &
Annual supply interruptions 9.6 & | —6.6 & 4.9 & 85.0  fpr**
CAPEX per worker 53.6 1> 31.1 & 88.5 f** 66.9 &
Average residential tariff 1.2 & 0.8 & -1.0 & 350  fpr*x
Water
Residential connections 124 fx** 174 fx** -0.6 & 147  fx**
Water sold per connection 22.8 = 0.0 -23.7 & 30.7  fprrx
Employees =221 FFr | =214 Y*** | =340 |*** | =20.0 |***
Water sold per worker 27.0  pFx* — 62.3 1 18.4 1>
Residential connections
per worker 53.7 1** 53.9  f*** 775  fprE* 47.0  Ar**
Residential coverage —6.3 *** | =144  *** | =125 fpr** —2.2 &
Collection rate 3.3 & — 1.1 & 3.6 &
Water lost in distribution =229  |*** — —27.8 & | =243 r**
Hours with water daily 40.6  fpr*r>* — 19.4 & 38.3  fpx**
CAPEX per worker 94.4 & — 182.9 & 59.5 &
Average residential tariff 0.1 & | =23 & —-0.1 & | =27 =
Sanitation
Residential connections 0.8 & 53 & 1.1 & -2.1 &
Wastewater treated per
connection -213 & — —27.2 & [ —17.8 &
Wastewater treated per
worker 32.8 x> — 108.3  {p*** 11.0 &
Residential connections per
worker 36.8  fp*** 33.0 I 58.9  p*** 27.0  fpFx*
Residential coverage 19.4  fpx** 39.7  AfpFr* 8.4 & 219 x>
Sewerage blockages per
connection 73.7 & — — 138.9 &
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Difference-in

-differences with matching®

Post-L&M Transition Post-PSP Post-DF Post-DP Post-Cons Post-L&M
10.8 & 0.9 & 2.5 & | -39 T 124 A** 12.9 & —
—2.4 & =23 J*| —1.5 & 16.9 & 0.3 S| =212 & —

23 o| —46 Y+ |-283 rFx [—47.0 Frr | —145 & | 23 o —

— 0.9 < | 502 fx*x [ 1341 f**| 23.0 & [ —39.0 *** —

— 3.8 | 415 fpx*x | 972 {***| 203 < | —9.6 & —

_ -78 U*** _ _ _ _ _

241 & 195 fp¥** ) 632 r* — — — —

36.6 & | 106 fpx** | —8.9 < | —6.3 <[ —14.3 U*|{-=12.5 & —

— 385 {***[-10.0 = — —28.3 U* — —
—-71.1 < | 342 =3 — — — — —

— 5.7 f*|—10.7 & 15.9 S| =72 & — —

19.4 fx**| 7.8 f***| 383 q* — 404 & | 440 | —

14.2 = 8.1 < 16.6 =3 — — —4.1 < | 10.0 =
—21.4 |J*** =123 [*** 2.0 < [ —35.5 |***| —44.5 |*** 8.6 < —0.1 &
40.1 fr** 5.8 < | 199 & — — 153.9 fy***| 294 &
51.1 {***| 283 {A***[151.3 f*** — 849 fi*** | 49.6 & —
—11.1 ***| =7.0 |***| —8.0 & — —4.7 < | 309 **|-541 &

1.3 & 0.9 = 3.8 = — — 3.8 & —
—-19.6 |**| —8.1 < | —8.2 & — — —36.3 | 38.7 &
48.6 f***| 148 q***| 11.6 & — — — 20.1 &
326.3 < | 34.0 & — — — — —

10.4 & 3.8 S| —-23 & — — 4.3 & —

7.7 & 4.3 & — — —-35.4 < — —
—-40.6 < [—19.3 & — — — — —

— 0.4 < — — — — —

42.0 {px** 19.1 Tr* — — — — —

19.8 Ap*** 17.7 A*** 4.5 = — — 19.1 < =107 &
22.6 < (=108 & — — — — —

continued
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Table 5.2 Effect of PSP on Performance: Results for All Impact Variables (Continued)

Source: Authors’ calculations.

Note: 1) denotes a statistically significant increase associated with PSP, |} denotes a statistically significant
decrease, and < denotes an ambiguous or not statistically significant result. DF = full divestitures; DP = par-
tial divestitures; Cons = concession contracts; L&M = lease and management contracts; CAPEX = capital
expenditures; — = insufficient data are available.

a. Numeric values in the post-PSP column should be read as the average change from the pre-PSP to the post-
PSP period for utilities with PSP, over and above the change for state-owned utilities for the same period, and
spanning a number of years. Transition refers to the transition period immediately before and after the intro-
duction of PSP. The specification reported is the panel regression with fixed effects for utility, country, and year
and firm-specific time trend for the full sample.

b. Difference-in-differences estimator, with nearest-neighbor matching undertaken to select the most compa-
rable SOE counterparts. The sample is reduced to utilities with at least one pre- and one post-PSP observation.
¢. The quality of the coverage data for electricity was judged too unreliable for meaningful interpretation.

* Significant at 10 percent level.

** Significant at 5 percent level.

*** Significant at 1 percent level.

This example also illustrates why combining the two approaches is impor-
tant: while the matching procedure does not support the result that invest-
ment per worker increases, this correction mechanism eliminates all but a
handful of companies from the sample. The lack of a conclusive result from
the matching procedure thus needs to be weighed against the loss of compre-
hensive data.!

The main message is twofold. First, the changes in results due to nearest-
neighbor matching suggest that previous studies on privatization and PSP may
have misestimated the effect of the shift from public to private control by
comparing indiscriminately utilities with PSP and those without and by not
taking into account ex-ante differences in the utilities chosen for PSP. Second,
the study’s main conclusion becomes even stronger when the complexity of
the evidence is considered: across different model specifications and after a
series of correction mechanisms, the study finds robust evidence in the global
sample that PSP has a strong impact on performance and quality of service.

The results reported in the following sections, from the fixed effects with
time trend (FE + TT) model (full sample) and the difference-in-differences
model with propensity score matching, are those that survive all data manip-
ulation and econometric techniques and thus have a high level of reliability.
(See the tables in appendix D for the complete estimation results from these

! Because of the loss of observations, the matching procedure does not support the estimation
of effects during the transition period.
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two models as well as those from the random-effects model and the differ-
ence-in-differences model without propensity score matching.)

Electricity

For electricity some of the most striking results from the full panel estima-
tion—confirmed by robust results in the difference-in-differences estima-
tions—are those showing that PSP is associated with an increase in electricity
sold per worker of 32 percent, an increase in the bill collection rate of 45 per-
cent, and a reduction in distribution losses of 11 percent’—all over and
above the change for state-owned utilities during the same period. The evi-
dence also suggests a strong decrease in employment, with PSP associated
with staff reductions of 24 percent. And there is some evidence of an increase
in investment per worker, although this is not confirmed by the matching
procedure because of lack of data.

Connections and Output per Connection

The full panel estimation shows that PSP leads to an increase in both the num-
ber of residential electricity connections and the volume of electricity sold per
connection. But the difference-in-differences estimation with matching, which
pairs utilities chosen for PSP with the most comparable SOEs, confirms only
an increase in connections for partial divestitures.

The results of the panel regression on the full sample show that in the post-
PSP period the average number of connections for privately managed utilities
increases by 2 percent over and above the change for publicly managed ones.
The biggest increase, 21 percent, occurs for utilities granted as concessions.
This result is intuitive: concession contracts often include explicit connection
targets, and this type of PSP would be expected to lead to larger increases in
connections. By contrast, the lack of increase in connections for full divesti-
tures might be linked to the fact that network expansion is risky in develop-
ing countries and, depending on the tariff regime, not necessarily profitable.

Results for the full sample also show that the volume of electricity sold per
connection increases by 3 percent for all PSP cases and by 16 percent for full
divestitures, over and above the change for utilities without PSP.

The corrected results from the difference-in-differences estimation with
matching, however, show no significant difference in the change in number of
residential connections between utilities with PSP and those without, except
for partial divestitures. For electricity sold per connection the positive effect
of PSP does not hold, even for full divestitures.

2 The reported result refers to partial divestitures, for which the most robust statistics exist.
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Employment

Confirming a key finding of previous privatization research, the study finds
strong evidence that employment decreases substantially as a result of PSP.
This is shown by results throughout the range of model specifications,
although results corrected by the matching procedure confirm this finding
only for utilities that have been fully divested.

Some of the decrease in employment takes place in the transition period,
implying that some restructuring is carried out to meet the expectations of
investors. Still, for the aggregate sample, employment decreases by a mere 5
percent on average in the transition period, while it decreases by 24 percent
in the post-PSP period. The disaggregated regressions suggest that the employ-
ment effect varies across types of PSP contracts: while employment decreases
by 27 percent for full divestitures and 25 percent for partial ones, the results
show no difference between utilities under concession or lease and manage-
ment contracts and state-owned peers.

Private incentives in divestitures are most aligned with those under pure
privatization, so this result is consistent with the privatization theory. Under
the other types of contracts, it can be argued, private operators have less con-
trol over labor decisions, while employees have greater job protection.

Labor Productivity
For electricity utilities that were divested (fully or partially), there is strong evi-
dence that PSP is associated with a significant increase in employment-driven
labor productivity. In the full sample both the number of residential connec-
tions per worker and the volume of electricity sold per worker increase sub-
stantially more in the post-PSP period for utilities with PSP than for
state-owned peers. Neither variable shows any significant change as a result
of PSP during the transition period. This comes as no surprise because both
variables are partially employment driven and most of the decrease in employ-
ment due to PSP occurs during the post-PSP period (see the previous section).
The labor productivity effect is not only highly significant at the 1 percent
level, but also large: a 29 percent increase in residential connections per worker
and a 32 percent increase in electricity sold per worker. But both effects hold
only for divestitures: the number of connections per worker increases by 30
percent for full divestitures and by 32 percent for partial ones, while the vol-
ume of electricity sold per worker increases by 38 percent for full divestitures
and by 33 percent for partial ones. For concessions and lease and management
contracts both variables show either a decrease or no change, regardless of the
econometric specification used. The corrected results with nearest-neighbor
matching confirm the strong labor productivity effect, although the results
hold firm throughout all specifications only for full divestitures.
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Again the results are intuitive and aligned with the employment result: it
is in divestitures that the analysis finds the largest reduction in staff numbers,
and so labor productivity would be expected to increase. Because PSP has a
weak effect or none at all on electricity sold per connection and on the num-
ber of residential connections, we can be reasonably certain that the labor
productivity results are strongly employment driven. Moreover, it is in divesti-
tures that the private operator has the most control over staffing decisions.

Collection Rate, Service Quality, and Distribution Losses

Conclusive results for the electricity sector show that PSP is associated with
an increase in bill-collection rates and, for partial divestitures, improvements
in electricity distribution losses.

Results for the full sample show that the collection rate increases substan-
tially in the transition and post-PSP periods as a result of PSP. Moreover, it is
not just divestiture (full or partial) that creates effective incentives to improve
bill collection. There is evidence that concessions also do so (perhaps through
contractual obligations to meet connection targets), confirming case-specific
evidence. While the collection rate increases by an impressive 68 percent for
partial divestitures and by 43 percent for full ones, over and above the change
for equivalent SOEs, it increases by only a little less (40 percent) for conces-
sions. The strong positive effect of PSP in general on the bill-collection rate is
confirmed by the matching procedure.

The full panel estimation suggests that PSP has an adverse effect on serv-
ice quality, showing an increase in annual supply interruptions for the tran-
sition period and for concessions. But these results are not confirmed by the
matching procedure. Indeed, the corrected estimation with nearest-neighbor
matching suggests that supply interruptions decrease for partial divestitures.

The full panel results show convincingly that PSP leads to a reduction in
distribution losses, though only in divestitures (full and partial). The reduc-
tion is significant, however: 17 percent for full divestitures and 11 percent
for partial ones. The improvement is confirmed in the matching procedure
only for partial divestitures.

Finally, the full panel estimation suggests that PSP leads to a decrease in
residential coverage, expressed as the percentage of households with con-
nections, for both full divestitures and concessions and for the transition as
well as the post-PSP period. This result cannot be confirmed by the match-
ing procedure because too few data points are available. Still, the result
merits further examination because of its implications for the assessment
of PSP. Many experts have questioned the quality of data for this variable
and the authors abstain from further interpretation due to concerns about
the reliability of the data.

Empirical Results
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Investment and Price

The analysis finds some evidence for the electricity sector that divestitures
result in greater increases in investment per worker and that concessions result
in greater increases in consumer prices than observed in state-owned peers.
But these results cannot be confirmed by the matching procedure because of
insufficient data: disaggregation by type of contract leaves too few utilities
with data for both the pre-PSP and the post-PSP period.

The specifications applied to the full sample indicate that PSP leads to an
increase in investment per worker, as hoped by proponents of private involve-
ment. Disaggregating by type of PSP shows that partial divestitures (in which
investment per worker increases by 89 percent over and above the change for
state-owned utilities) are largely responsible for this result. Because partial
divestitures also experience a strong decrease in employment, it is impossi-
ble to say whether this result is driven by investment, employment, or some
combination of the two. But given the strong employment effect reported, the
result is likely to be driven at least in part by employment. This suggests a
lack of investment for maintenance and expansion, which makes long-term
improvement in service delivery less likely even if private sector involvement
leads to operational improvements.

The panel regression on the full sample finds no overall effect of PSP on
average residential tariffs (calculated as revenue divided by the volume of
electricity sold for the residential sector), and disaggregation by type of PSP
suggests that in the post-PSP period only concessions see greater increases
than state-owned utilities, though by a considerable 35 percent. In addition,
during the transition period there is a 6 percent increase in residential tariffs.
But the nearest-neighbor matching procedure does not confirm these results;
that is, the results do not survive the exclusion of utilities for which the study
lacks at least one pre- and one post-PSP observation along with the exclusion
of unsuitable comparators.

Water

For water services, striking results from the full panel estimation, confirmed
by robust results in the difference-in-differences estimations, again show that
PSP is associated with gains in performance and labor productivity. PSP leads
to an estimated increase in residential connections of 12 percent, an increase
in connections per worker of 54 percent, and an increase in water sold per
worker of 18 percent (for concessions), over and above the change for SOEs.
As in the electricity sector, employment decreases more strongly under pri-
vate management, by 22 percent. And there is no evidence of an increase in
investment or in retail tariffs following PSP.

Does Private Sector Participation Improve Performance in Electricity and Water Distribution?



Connections and Output per Connection
The analysis finds evidence that PSP leads to an expansion of water utilities’
customer base, measured by the total number of residential connections. In the
full panel estimation water utilities with PSP show an increase in the average
number of connections beyond that for state-owned peers during both the tran-
sition period (8 percent) and the post-PSP period (12 percent). Disaggregating
by type of contract suggests that these results can be attributed to all types
except partial divestitures. The matching procedure suggests that concessions
are the main driver of the results, confirming a significantly larger increase in
the number of connections for concessions than for state-owned utilities.

In the full panel estimation water sold per connection also increases more
for concessions (31 percent) than for state-owned utilities, but this result is not
supported by the difference-in-differences estimation with matching.

Employment (Water and Sanitation)

In the water and sanitation sector, just as in the electricity sector, utilities with
PSP exhibit the employment attrition effect predicted by the privatization lit-
erature, and the effect is strongest for full and partial divestitures.

The regression on the full sample yields results that are strikingly uniform
across contract types: all (including concessions and lease and management
contracts) show a decrease in employment in the post-PSP period beyond
that for state-owned utilities, ranging from 20 percent for concessions to 34
percent for partial divestitures. Moreover, employment also decreases during
the transition period, by 12 percent.

The difference-in-differences estimation with matching confirms that full
and partial divestitures show a significantly larger decrease in employment
than state-owned utilities, although it does not confirm the results for the
aggregate or for concession and lease and management contracts. As noted,
in the water sample the utilities with PSP are underrepresented compared with
SOEs, so a matching procedure can yield greatly diverging results if the PSP
and SOE groups in the full sample have very different characteristics. Never-
theless, the result from the matching procedure aligns with theory and mir-
rors the results in the electricity sector: PSP confers the incentive and the
power to change employment numbers, particularly in divestitures.

Labor Productivity

PSP is associated with an increase in residential water connections per worker

for partial divestitures, and the effect is likely to be driven largely by the drop

in employment. Water sold per worker increases significantly for concessions.
In the full panel estimation all specifications suggest that residential con-

nections per worker increase significantly for all types of PSP in both the tran-

sition and the post-PSP period. The increase in the post-PSP period ranges

Empirical Results
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from 47 percent for concessions to 78 percent for partial divestitures. The
difference-in-differences estimation with matching confirms that connections
per worker increase for utilities with PSP and that the increase is driven mostly
by partial divestitures (insufficient data hamper the confirmation of results for
other types of contracts).

Results for the full sample show that water sold per worker increases only
during the post-PSP period, not the transition period, rising by 18 percent for
concessions, 40 percent for lease and management contracts, and 62 percent
for partial divestitures. There are not enough observations to measure the
effect for full divestitures. The difference-in-differences estimation can confirm
the result only for concessions because there are too few observations to per-
form propensity score matching for other types of contracts, particularly
divestitures.

Collection Rate, Service Quality, and Distribution Losses

The study finds no evidence for the water sector that PSP leads to an improve-
ment in the bill-collection rate over and above that for state-owned counter-
parts and finds inconclusive evidence on its impact on residential coverage.
And while it finds evidence that PSP leads to a significant decrease in water
distribution losses and a significant improvement in service quality (measured
by hours with water daily) for concessions and lease and management con-
tracts, these results cannot be confirmed in the matching procedure because
disaggregation leaves insufficient data.

Estimation results for the full panel show no impact of PSP on the collec-
tion rate. The matching procedure suggests no significant improvement
beyond that for state-owned utilities, although yet again there is not enough
information to answer the question for different types of PSP.

In the estimation for the full sample, residential coverage either decreases
significantly or shows no significant change across all types of PSP, regardless
of the level of private incentive implied. This result is somewhat surprising,
and the fact that the results from the matching procedure either run in the
opposite direction or are insignificant suggests that the data quality for this
variable may be too poor for a conclusive result, mirroring the concerns in the
electricity sector.

Results for operational performance and service quality, measured by
water distribution losses and daily water service, are similarly inconclusive
and hampered by the lack of data in the matching procedure. The panel
regressions on the full sample suggest that PSP is associated with a significant
reduction in distribution losses, an average of 23 percent for all types of PSP.
Disaggregation by type shows that the decrease is significant only for conces-
sions (24 percent) and lease and management contracts (20 percent). As
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noted, these results are not confirmed by the difference-in-differences speci-
fication with matching.

The panel regressions on the full sample show that daily water service
increases by 41 percent on average in the post-PSP period for all types of PSP
(38 percent for concessions and 49 percent for lease and management con-
tracts) and by 15 percent in the transition period. But the difference-in-differ-
ences estimation with matching shows no significantly larger increase for
utilities with PSP than for state-owned utilities in the post-PSP period, and
the lack of sufficient data becomes obvious when the results are disaggregated
by type of contract.

Investment and Price

The study finds no evidence for the water sector that the incentives from any
form of private participation result in an increase in investment per worker.
Nor does it find any evidence that PSP or any type of PSP leads to a larger
increase in consumer prices than for state-owned utilities.

The results of the panel regression on the full sample suggest that investment
per worker increases no more for water utilities with PSP than for state-owned
utilities during the post-PSP period, despite the employment attrition docu-
mented. Nor is there any increase during the transition period. The difference-
in-differences estimation with matching similarly shows no significant
difference in investment per worker, though in this case because of lack of data.

Results for the full panel show no change in the average residential tariff
(calculated as revenue divided by the volume of water sold for the residential
sector) during either the transition or the post-PSP period, for any type of PSP
contract. Results from the difference-in-differences estimation with match-
ing, whether aggregated or disaggregated, show no significantly larger
increase for utilities with PSP than for state-owned ones, although in most
specifications there are not enough observations to evaluate this effect.

Sanitation

In the water and sanitation sample 75 percent of the 977 utilities provide both
water distribution and sanitation services, while 1 percent operate only in the
sanitation sector. Sanitation services provided by both mixed and pure sani-
tation companies are analyzed in the sanitation sample. The most striking
effects of PSP from the full panel estimation are the estimated 37 percent
increase in connections per worker and the 19 percent increase in residential
coverage. There is also evidence of an increase in wastewater treated per
worker following PSP. However, no panel result is confirmed in the matching
procedure because of an overwhelming lack of data once the different restric-
tions of this approach are imposed.

Empirical Results
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Connections and Output per Connection

The study finds no significant effect of PSP on connections and output in the
sanitation sector. In the full panel specification neither PSP in general, nor
any type of PSP in particular, seems to have an effect on the number of sew-
erage connections or on output (wastewater treated) per connection. In the
difference-in-differences estimation with matching, the number of usable util-
ities with any type of PSP is substantially smaller in the sanitation sample
than in the electricity and water samples, leading to an inconclusive final
assessment.

Labor Productivity

In the panel estimation for the full sample the number of residential sewerage
connections per worker increases during both the transition and the post-PSP
period, and in the post-PSP period it does so for all four types of contracts,
with the size of the effect ranging from 27 percent for concessions to 59 per-
cent for partial divestitures. But none of the effects can be confirmed in the
matching procedure because of insufficient data.

Similarly, results for the full sample show that wastewater treated per
worker increases by 33 percent on average in the post-PSP period for utili-
ties with PSP, with partial divestitures driving this effect. Again because of
insufficient data, however, the results cannot be confirmed in the matching
procedure.

Coverage and Service Quality

The study finds a strong association of PSP with an increase in residential
sewerage coverage, but no evidence that any type of PSP leads to an increase
in the quality of sanitation services, measured by sewerage blockages per
connection.

The finding that coverage increases as a result of PSP is among the
strongest pieces of evidence from the analysis of the sanitation sample. Results
for the full sample suggest that PSP leads to an increase in coverage of 18 per-
cent during the transition period and to an increase for all types of PSP except
partial divestitures in the post-PSP period, with the effect ranging from 20
percent for lease and management contracts to 40 percent for full divestitures.

No conclusive result is found for service quality as measured by sewerage
blockages. When utilities are matched in the difference-in-differences proce-
dure, the inadequacy of the data again precludes any conclusion.

Does Private Sector Participation Improve Performance in Electricity and Water Distribution?



6.

CONCLUSION

The results of the study corroborate earlier findings about the impact of intro-
ducing the private sector in formerly state-managed companies. Moreover,
they provide a statistical robustness missing from research based on case stud-
ies and small samples. They also confirm the premise that private incentives
lead to cost savings and efficiency improvements.

The results suggest two conclusions. First, both private sector participation
(PSP) and the type of PSP matter, with greater degrees of private participation
associated with stronger gains in productivity and service quality. Second, some
previous studies may have overstated or understated the true impact of PSP as
a result of the nonrandom selection of utilities for PSP and ex-ante differences
between utilities with PSP and state-owned enterprise (SOE) comparators. The
two methodological improvements in this study—disaggregation by type of
contract and nearest-neighbor matching of utilities based on propensity
score—correct for this bias.

The study finds robust evidence in the global sample that PSP has a strong
positive effect on several measures of performance: the average number of
residential water connections increases by 12 percent, electricity sold per
worker by 32 percent, residential coverage in sanitation services by 19 per-
cent, and the bill-collection rate in the electricity sector by 45 percent. In addi-
tion, distribution losses in electricity decrease by 11 percent, and hours of
daily water service increase by 41 percent. These effects—differences in aver-
ages between the pre-PSP and the post-PSP period—occur over five years or
more and are over and above the change for similar SOEs. No aspect of serv-
ice examined deteriorates under PSP, although the evidence of an improve-
ment in service does not withstand all tests either: no statistically significant
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change occurs in annual interruptions in power supply or in sewerage block-
ages per connection.

While most of the positive effects are observed during the post-PSP period,
some efficiency gains are realized during the transition period, probably as
governments try to make utilities more attractive to investors or as a result
of managerial anticipation. In most cases the impact during the transition
period is weaker than that observed in the post-PSP period. But in a few
cases the transition effect is both substantial and comparable to that in the
post-PSP period: in the electricity sample the collection rate increases by
about 20 percent during the transition period, compared with 45 percent
during the post-PSP period. And in some cases the transition effect runs in
the opposite direction: for example, electricity distribution losses increase
during the transition period (by about 11 percent) before dropping in the
post-PSP years. Some of these unexpected effects may be due to corrections
in the base data for the utility, which often occur in preparation for the entry
of a private operator.

While the analysis suggests that PSP across the board is associated with a
robust positive effect on some measures of performance, disaggregation
reveals differences across types of PSP. In the electricity sector, utilities that
underwent full or partial divestiture show the biggest gains (except in the bill-
collection rate, which also increases significantly for concessions); in water
and sanitation services, utilities under concessions and lease or management
contracts realize the biggest gains. The differences between the sectors in
results by type of contract may reflect the fact that in the water sector divesti-
tures are few and almost always partial, with the state retaining control over
the assets. The results also suggest that contractual obligations traditionally
associated with concessions, leases, and management contracts, such as
improving service quality and expanding coverage, may indeed be producing
measurable results.

An important finding is the strong labor effect of PSP: average employ-
ment decreases by 24 percent in the electricity sector and by 22 percent in the
water sector over and above the change for state-owned peers. The observed
staff reductions improve utilities’ productivity; the study finds evidence of
an employment-driven increase in labor productivity in all sectors. More-
over, the staff reductions are small relative to the national labor force; only
in a few exceptional cases do the reductions in a utility represent more than
2 percent of national unemployment.! But that does not take away from the

! For a detailed discussion of the relative size of staff reductions, see also McKenzie and
Mookherjee (2003).
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seriousness with which governments need to address the employment ques-
tion. Mitigating measures need to be put into place early on. The question
for policy makers is one of trading off the social costs of reform against the
social costs of inaction.

The study finds no robust evidence that private control of management
changes either investment or the average residential tariff. Because the effi-
ciency gains from PSP would translate into lower costs for the operator, why
is there no sign of the lower costs translating into greater investment or lower
prices? Keeping in mind that investment and tariff data are notoriously diffi-
cult to compare and analyze, several interpretations can be considered.

First, services may initially be so underpriced that even significant effi-
ciency gains do not produce a financial equilibrium or justify price reduc-
tions, at least in the residential sector. The global evidence of underpricing of
utility services in developing countries, particularly water services, makes this
a plausible explanation (Foster and Yepes 2006). In this scenario an absence
of PSP would have led to even larger losses for the utility and thus even larger
outlays by the government.

Second, the private operator may reap all the gains through profits, pass-
ing on none of the cost savings to consumers. Given the young regulatory
environments in developing countries, which often lack sufficient capacity for
supervising public-private contracts, this possibility needs to be considered.
Detailed profit data and more in-depth research are needed to confirm or
invalidate this argument.

Third, it could be argued that no increase in investment by the private oper-
ator would be expected where the operator has responsibility only for oper-
ations and not for assets, as in lease or management contracts. But where the
assets remain under public ownership, the utility-specific data should show
maintenance and capital outlays by the government as well as the private
operator. The apparent lack of increase in either private or public investment
is a concern. Indeed, for companies whose assets governments have chosen to
keep in public hands, a shortfall in public investment raises doubts about the
long-term sustainability of the operational improvements achieved under pri-
vate management.

Conclusion

49






APPENDIX A

CORE INDICATORS

Data on both qualitative and quantitative indicators were collected for each
utility in the sample. The qualitative set covers utility- and country-level char-
acteristics. It contains information on the type of private sector participation
(PSP) contract and the year of entry by the private sector. The qualitative indi-
cators are used mostly to determine whether and for which period a utility can
be considered a PSP case and as control variables for the type of utility and
other differences among utilities.

The quantitative indicators include measures of outputs (for example,
water and electricity sold), inputs (for example, number of workers), physi-
cal capital (approximated by, for example, the customer base), labor produc-
tivity (defined as output per worker), operational performance (for example,
level of network losses or bill-collection rate), service quality (for example,
daily water supply and average frequency of interruptions in electricity per
year), and average prices (calculated as revenues divided by volume sold).

Table A.1 summarizes the indicators used. The utility-level indicators were
collected on a yearly basis for 13 years, from 1992 to 2004, and, where avail-
able, for 20035. In a number of cases data earlier than 1992 were available and
also were included in the panel. Table A.2 shows the observations of core
indicators by year. As a result of problems in data collection and verification,
there are many gaps in the data; nevertheless, the overall size and range of the
sample permits robust statistical analysis. Tables A.3-A.5 give the summary
statistics for the variables used in the analysis for the electricity, water, and
sanitation sectors.

51



52

Table A.1 Description of Core Indicators

Indicator Electricity distribution Water distribution and
sanitation services
Output e Electricity sold to residential e Water sold to residential and
and nonresidential customers nonresidential customers per
per connection (MWh) connection (cubic meters)
» Wastewater treated per
connection (cubic meters)
Labor * Employees * Employees, water and sanitation
Labor * Residential connections e Residential connections per
productivity — per worker worker, water and sanitation
e Electricity sold per worker ¢ Water sold per worker
(MWh) (cubic meters)
* \Wastewater treated per worker
(cubic meters)
Operational e Electricity lost in distribution e Water lost in distribution
performance (% of electricity produced (% of water produced)
and purchased)
Service ¢ Annual supply interruptions ¢ Hours with water daily
quality  Sewerage blockages per
sewerage connection
Investment e Total annual investment ¢ Total annual investment (CAPEX)
(CAPEX) per worker (US$) per worker (US$)
Capital, ¢ Residential and nonresiden- e Residential and nonresidential
capacity tial connections connections, water and sanitation
Coverage e Potential residential customers e Potential residential customers
covered (% of households) covered (% of population)
Collection e Outstanding bills collected ¢ QOutstanding bills collected
rate (%) (%)
Price * Average residential tariff  Average residential tariff (US$)

(US$) calculated as revenue
divided by volume sold

calculated as revenue divided
by volume sold

Source: Authors’ compilation.

Note: MWh = megawatt-hours. CAPEX = capital expenditures.
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Table A.2 Utility-Year Observations, by Sector

Year Electricity Water and sanitation Both sectors
1973 1 0 1
1974 1 0 1
1975 1 0 1
1976 1 0 1
1977 1 0 1
1978 1 0 1
1979 1 0 1
1980 1 2 3
1981 1 2 3
1982 1 2 3
1983 1 2 3
1984 1 2 3
1985 2 2 4
1986 4 2 6
1987 33 2 35
1988 37 2 39
1989 39 3 42
1990 60 18 78
1991 71 36 107
1992 133 36 169
1993 134 40 174
1994 141 57 198
1995 175 174 349
1996 203 230 433
1997 217 423 640
1998 224 538 762
1999 230 588 818
2000 238 755 993
2001 238 799 1,037
2002 233 758 991
2003 212 710 922
2004 124 581 705
2005 31 80 111
Total 2,791 5,844 8,635

Source: Authors' calculations.
Note: Utility-year observations are the number of utilities for which at least one of the core indicators (see tables
A.3-A.5) was observed in a given year.
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Figures A.1-A.3 plot the main indicators underlying the study, allowing
readers to visualize the difference between the PSP and SOE samples over
time. The figures show the mean and median values to give an impression of
the importance of extreme values in the data series. The threshold (time = 0)
is defined as the year when the private contract became operational for firms
with PSP. For firms without PSP it is defined as the average year PSP was
introduced in the country or region.
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Figure A.1 Time Trends of Core Indicators for Electricity
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Figure A.1 Time Trends of Core Indicators for Electricity (Continued)
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Note: The quality of the coverage data for electricity was judged to be too unreliable to be used in the analysis.

Core Indicators 59



60

Figure A.2 Time Trends of Core Indicators for Water
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Figure A.2 Time Trends of Core Indicators for Water (Continued)
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Figure A.3 Time Trends of Core Indicators for Sanitation
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APPENDIX B

VARIABLE SOURCES,
CONSTRUCTION, AND

ESTIMATIONS

All estimations are based on the software package Stata 9.2.
Dollar-denominated monetary variables (CAPEX and average tariffs) are
calculated as follows:

NOMINAL
XREAL _ X!

* T FXratexCPl’ (B.1)

where FXrate is the exchange rate between the local currency and the U.S.
dollar on December 31 and CPI is the U.S. consumer price index with the
base year 2005.

The non-firm-level variables are from the World Bank Development Data
Platform.

The exchange rate and consumer price index are International Monetary
Fund estimates taken from the World Bank Development Data Platform.
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APPENDIX C

COX PROPORTIONATE
HAZARD ESTIMATES

The estimation of the Cox proportionate hazard model justifies the use of
propensity score matching because it demonstrates that there is indeed a
lack of randomness in the choice of private sector participation (PSP); in
other words, governments do not choose utilities for PSP randomly. The
results, reported in tables C.1 and C.2, show the Cox proportionate hazard
estimation of the probability of a utility ending up with any form of PSP
(column 1) and the probability of a utility being selected for different types
of contracts (columns 2-4 and 2-35, respectively).!

The results for the electricity sector show that the probability of a utility
being selected for PSP is not independent of a change in gross domestic prod-
uct (GDP) per capita (an increase in GDP per capita makes it more likely that
the utility will be chosen for PSP) and a change in unemployment (an increase
in unemployment makes it less likely). When the contract types are disaggre-
gated, the results show that utilities with a larger customer base are more
likely to be chosen for PSP and that electricity lost in distribution plays an
additional role in the type of PSP selected.? In addition, GDP per capita, infla-
tion, and changes in inflation play a role in the choice of full divestiture. The
assumption of a random selection of utilities for PSP is therefore rejected.

The estimation results for the water sector are somewhat less straightfor-
ward because fewer data are available for disaggregation by type of contract,

! There is not enough information to perform the analysis for lease and management contracts
in the electricity sector.

2 This procedure and the result are comparable to those of Brown, Earle, and Telegdy (2006),
who find that privatization is correlated with firm-specific output and productivity before pri-
vatization, although the sign varies by country.
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Table C.1 Cox Proportionate Hazard Estimates of Being Subjected to Various
Types of PSP in Electricity

(1 (2) (3) 4
Variable PSP DF DP Conc
Residential connections — 0.426 0.047 -0.02
(0.300) (0.024)**  (0.112)

Employees —0.052 — — —
(0.050)

Electricity lost in

distribution —0.023 —0.146 —-0.012 —0.059
(0.016) (0.076)* (0.019) (0.053)

GDP per capita -0.024 —23.561 —0.081 -1.071
(0.087) (8.340)* ** (0.092) (0.482)**

A GDP per capita 1 85.814 1.464 0.002
(0.467)**  (30.798)*** (0.770)* (1.818)

Unemployment —0.054 0.969 0.04 —
(0.041) (0.369)*** (0.045)

A Unemployment —0.194 3.49 -0.018 —
(0.106)* (1.627)** (0.126)

Inflation —0.003 -0.817 —0.003 -0.192
(0.003) (0.324)** (0.008) (0.132)

A Inflation 0.003 —-0.024 0.004 —0.009
(0.003) (0.012)** (0.007) (0.120)

Observations 692 907 901 1,326

Source: Authors' calculations.

Note: Standard errors are in parentheses. PSP is a dummy variable equal to 1 if the utility was subjected to PSP,
in and after the PSP year, and equal to 0 otherwise. DF is a dummy variable equal to 1 if the utility was sub-
jected to full divestiture, in and after the PSP year, and equal to 0 otherwise. DP is a dummy variable equal to
1 if the utility was subjected to partial divestiture, in and after the PSP year, and equal to 0 otherwise. Conc is
a dummy variable equal to 1 if the utility was subjected to concession, in and after the PSP year, and equal to
0 otherwise. — = insufficient data are available.

* Significant at 10 percent level.

** Significant at 5 percent level.

*** Significant at 1 percent level.
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Table C.2 Cox Proportionate Hazard Estimates of Being Subjected to Various Types of

PSP in Water and Sanitation

(1 (2) @) (4) (5)
Variable PSP DF DP Conc LMC
Residential — — 0.168 — —
connections (0.094)*
Employees — -18.192 — — —
(10.860)*
Water sold 0.009 — — 0.007 0.015
(0.002)*** (0.003)**  (0.005)***
GDP per capita 0.193 1.237 0.484 0.284 —0.301
(0.084)** (0.477)*** (0.374) (0.064)*** (0.386)
A GDP per capita 0.154 -0.514 -0.09 -0.133 1.193
(0.38) (3.752) (1.511)  (0.279) (1.912)
Unemployment 0.004 —-0.54 —-0.276 0.029 0.1
(0.036) (0.281)* (0.236) (0.024) (0.131)
A Unemployment  0.04 — — —0.006 —0.079
-0.116 —0.062 —0.329
Inflation —0.068 —0.338 -0.211 —0.048 0.005
(0.029)** (0.369) (0.164) (0.018)*** (0.066)
A Inflation 0.043 — — —0.001 —0.001
(0.026)* —0.001 —0.059
Observations 4,000 4,814 2,359 10,446 4,318

Source: Authors' calculations.

Note: Standard errors are in parentheses. PSP is a dummy variable equal to 1 if the utility was subjected to PSP,
in and after the PSP year, and equal to 0 otherwise. DF is a dummy variable equal to 1 if the utility was sub-
jected to full divestiture, in and after the PSP year, and equal to 0 otherwise. DP is a dummy variable equal to
1 if the utility was subjected to partial divestiture, in and after the PSP year, and equal to 0 otherwise. Conc is
a dummy variable equal to 1 if the utility was subjected to concession, in and after the PSP year, and equal to
0 otherwise. LMC is a dummy variable equal to 1 if the utility was subjected to a lease or management con-
tract, in and after the PSP year, and equal to 0 otherwise. — = insufficient data are available.

* Significant at 10 percent level.

** Significant at 5 percent level.

*** Significant at 1 percent level.

Cox Proportionate Hazard Estimates
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particularly for divestitures. But the assumption of random selection for PSP
can be rejected for this sector as well. Utilities that sell more water are more
likely to be chosen for PSP, and this is confirmed for concessions and lease and
management contracts. As in the electricity sector, utilities with more residen-
tial connections are more likely to be chosen for PSP; those with fewer
employees also are more likely to be chosen. And full divestitures and conces-
sions are more likely to occur when GDP per capita is higher than the sam-
ple average.

Overall, customer base, employment size, inflation, unemployment, and
GDP per capita in the pre-PSP period seem with fair certainty to influence
the probability of PSP in both the water and the electricity sector. For the pur-
poses of the study, however, it is irrelevant whether utilities with larger size,
higher labor productivity, or some other characteristic are more likely to be
offered for PSP. What matters is that utilities with certain characteristics influ-
encing their performance have a larger equilibrium probability of being
selected for PSP: the endogeneity concern is very real. In addition, the results
suggest that pre-PSP characteristics may determine the kind of PSP contract
chosen for a utility, conditional on being selected for PSP in the first place.

Consequently, matching the utilities with PSP in a nearest-neighbor match-
ing procedure to state-owned utilities that are similar across the range of util-
ity-level characteristics defined by the estimation of the Cox proportionate
hazard model is a valid empirical exercise. Adopting this way of proceeding
will correct the PSP impact results for bias caused by pre-PSP characteristics.

Does Private Sector Participation Improve Performance in Electricity and Water Distribution?
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