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Abstract

Since the 1970s, following US and UK experiences, developing countries have
increasingly opted for private sector involvement in traditional public in-
frastructure projects. This paper reviews recent theoretical and empirical
studies on privatization. Empirical work indicates a mixed picture, and eco-
nomic theories are far from reaching any conclusion on privatization effects.
In assessing the privatization effect, a frequently ignored but important per-
spective is the big push model, since public infrastructure has a positive
externality effect on other private-sector productivity and is a main com-
ponent of the big push into industrialization. In the big push model, the
state ownership of public enterprises may be justifiable, until aggregate in-
come grows sufficiently. In the case of telecommunications, the estimated
performance improvement is on average 5.4% but it is dependent on the
level of economic development. It is thus only those low-income and lower
middle-income countries which can expect a significant positive privatization
effect.
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1 Introduction

Since the 1970s, following US and UK experiences, both developing and developed coun-
tries have accelerated the privatization of traditional public industries, such as electricity,
telecommunications, railways and water supply. The term privatization has various con-
notations, such as ownership transfer (divestment of assets and sale of shares), involve-
ment of private activity (management and operation contract, and leases) and greenfield

1" The total amount of privatization revenue from

projects (franchising of public goods).
private sector participation transactions in OECD members was USD 47.1 billion in 2000
(OECD (2002)). In developing countries, the privatization activity for the same period
amounted to USD 87.8 billion (the World Bank Private Participation in Infrastructure
(PPI) Project Database). In the process of economic development and restructuring of
the government sector, the timing and sequencing of privatization are clearly important,
since such policy decisions are often irreversible and crucially determine the proceeding
economic growth.

Although there are a number of theoretical and empirical studies on privatization,
we are still far from any definitive conclusions; the estimated privatization effect may be
both positive and negative. Shirley and Walsh (2000) point out that from 1971 to 1999,
32 studies out of 52 show the superior performance of private or privatized firms. 15
studies show no significant relationship between ownership structure and performance,
and five studies conclude that the performance of publicly-owned firms are significantly
superior to private firms.

Havrylyshyn and McGettigan (1999) also review the privatization effects in transition

countries; while many empirical studies tend to find positive effects of privatization

!See Cook and Kirkpartick (1988), Izaguirre (1998) and Ghosh (2000).



associated with corporate governance and firm restructuring in transition economies,
some indicate the serious selection problem. In some cases, soon-to-be-privatized state-
owned firms began introducing reforms and were already performing better than those
not scheduled to be privatized, even before privatization (e.g. Pinto, Belka and Krajewski
(1993)).

The main purpose of this paper is to review the recent theoretical and empirical
studies, classifying them by purpose and level of data aggregation. In short, privatization
seems to have a positive effect on operational and financial performances under the
appropriate legal and institutional frameworks and disciplinary governance structures.
The determinants of performance differ on a case by case basis.

Following a review of literature available, I place great emphasis on a frequently
ignored but important perspective that multiple equilibria exist in public infrastruc-
ture investment and that the privatization effect is crucially dependent on the level of
economic development. This assessment is motivated by the endogenous growth the-
ory, and particularly by the “big push” model by Murphy, Shleifer and Vishny (1989),
in which the initial level of aggregate income plays an important role in determining
subsequent economic growth. It is predicted that the effect of transferring public in-
frastructure stocks to private investors, who aim to maximize their own profits, may be
non-linearly correlated with the level of economic development. This implies that devel-
oping countries might not be able to expect the same effects of private sector involvement
on performance improvements as developed countries, regardless of the above-mentioned
worldwide privatization trend. They may result in a form of under-investment equi-
librium. This is not only because of a deficiency in appropriate governance and legal

structures but also because of lower aggregate income per se.



The following sections are organized as follows. In Section 2, I describe the recent
trend of privatization in the world. In Section 3, I review the recent empirical studies
on privatization. In Section 4, I consider several theoretical approaches to privatization.
In Section 5, I discuss the multiplicity of equilibria in privatization effects, based on the
big push model. Following this, in Section 6, I demonstrate a simple case study with
cross-country data on telecommunications, showing that relatively high-income countries
cannot expect a positive privatization effect associated with post-privatization telephone

network growth.

2 Trend of Privatization

During the 1990s, privatization activities in OECD countries increased steadily in terms
of amounts raised by privatization: USD 16.1 billion in 1990 to USD 67.1 billion in 2000,
having reached a peak of about USD 100.6 billion in 1998 (source: OECD (2002)).2
(See Figure 1.) The total amount of privatization revenue in developing countries is
also reflected in the figure, for which data is provided by the World Bank PPI Project
Database.> The amount was approximately USD 13.1 billion in 1990 and USD 87.8
billion in 2000, each of which was almost corresponding to that of OECD member
countries.

One of the most interesting characteristics of this global privatization is not its size

and technique (e.g. operations and management contracts, and greenfield investments)

2The OECD Privatisation Database includes privatization transactions in all sectors, i.e. financial
intermediation, public utilities (electricity, gas and water) manufacturing, telecommunications, trans-
portation and others.

3The World Bank PPI Project Database includes only sectors such as airports, electricity, energy,
natural gas, ports, railways, telecommunications, toll roads and water. Thus, it covers fewer sectors
than the OECD Privatisation Database.



but the fact that developing countries have largely introduced privatization policies in
faith, matching their pace to developed countries.

A natural question raised here is whether governments in developing countries can
expect the same effects of private sector participation on performance improvements as
developed countries. This question is quite meaningful in the following sense. As
predicted in the big push model, if public infrastructure exhibits significant externalities
in production at the initial stage of economic growth, premature privatization will have
an adverse effect on economic growth and national-level expansion of public capital
stocks. Thus, the privatization effects are crucially dependent on the level of economic
development. In fact, it is noteworthy that in 2000 and 2001, a reversal of privatization

policies was observed in New Zealand and the UK (OECD (2002)).

3 Earlier Empirical Studies on Privatization

In Table 1, I summarize recent empirical studies related to privatization, classifying
them under six groups by two criteria: purpose and level of data aggregation. In
the macro-data literature using data aggregated on a country- and industry-level, it is
usually examined what roles economic development and macroeconomic stability play
in privatizing public enterprises.* However, two critical disadvantages of these macro-
data studies are the ambiguity of causality and the wide variation in estimation results

> In studies relying on firm-level data, it

depending on aspects of researcher focus.
is possible to directly explore how and why post-privatization performances improved.

However, except in the case of transition economies, the substantial establishment-level

*In Morrison and Schwartz (1996), Ligthart (2000) and Démurger (2001), it is shown that public
capital stocks augment productivity growth in the private sectors.
?See, for example, Moomaw (1998).



data are rarely available.

From the viewpoint of research purposes, there are at least three key questions to be
addressed at different levels. The first is whether public capital stocks have a positive
or negative effect on social productivity and welfare. This type of research is often
conducted in regional and urban economics (i.e. localization and urbanization externali-

6 The second focuses on the potential rationales of state-owned enterprises (SOEs)

ties).
providing such public infrastructure, based on the economic theory of market failure
factors (e.g. economies of scale, asymmetric information and network externalities) and

7 The third question is

the principal-agency model (including political intervention).
whether public enterprises will be operated better by public and privately-held firms, if

both can potentially provide the public infrastructure.®

%The studies on the productivity effect of public capital stocks tend to rely on aggregated data. See,
for example, Morrison and Schwartz (1996) and Ligthart (2000). One exceptional microeconomic work
on public capital needs is Anas and Lee (1996), based on the World Bank’s original data in Nigeria and
Indonesia.

" Privatization is expected to reduce information asymmetry between principals and agents, strengthen
market discipline and improve corporate performances, by transferring control rights from governments
(politicians) to private investors who are supposed to be closer to market demand. See, for example,
Barberis, Boycko, Shleifer and Tsukanova (1996), Claessens, Djankov and Pohl (1997), Frydman, Gray,
Hessel and Rapaczynski (1997, 1998), and Claessens and Djankov (1998). Particularly, Cull, Matesova
and Shirley (2001) show that financial incentives and regulation are important in privatization, since
overly dispersed ownership may encourage managers to strip assets from the firms for their personal
benefit and to over-borrow firms’ debt under the government’s guarantee to repay personal liabilities
(i.e. Akerlof and Romer’s (1993) “looting effect”). According to the principal-agency theory, political,
institutional and legal frameworks are needed for shifting public enterprises away from governments to
private investors effectively. The simplest model is Boycko, Shleifer and Vishny (1996), which proves
that privatization of SOEs can raise the costs of politicians influencing them and thus improve economic
efficiency. Also see Shleifer and Vishny (1994) and Hart, Shleifer and Vishny (1997). The related
macroeconomic concern is that governments aim at financing their free-spending economic policies by
privatization revenue, ignoring the social responsibility to offer public services universally. In general,
privatization spurs economic growth by strengthening budgetary discipline and encouraging private
sector investment. See Perotti and Oijen (1999) and Barnett (2000).

8For example, see Megginson, Nash and Randenborgh (1994) and Dewenter and Malatesta (2001).



4 Theories on Privatization

Regardless of the practical, implicit consensus among privatization authorities, few eco-
nomic theories, in which privatization is characterized as a transition process as such,
have yielded convincing conclusions. Instead, there are many static models. Two typical
analyses are: (i) standard industrial economics literature focusing on market failure fac-
tors in production and consumption, and (ii) principal-agency theory, modeling political
intervention and corruption.

As Jimenez (1995) summarizes, the rationale of allowing SOEs to have a monopoly
on the market is based on traditional notions of market failure resulting from external-
ities in production and consumption, economies of scale, non-excludability, asymmetric
information and the need to achieve social objectives such as creation of employment
opportunity. Particularly, economies of scale strongly justify governmental monopoly
in providing public services. Nevertheless, recent economic models limit the scope of
state-owned natural monopoly. Firstly, the Demsetz competition model implies that if
governments designed efficient auction mechanisms for inviting private firms to public
sectors, they could contract out their public enterprises successfully. Secondly, accord-
ing to the contestability approach, if there are no sunk costs, free entry and exit will lead
to an efficient outcome. Finally, non-price competition through product differentiation
also improves efficiency (i.e. a monopolistic competition approach).’

Another stream of static arguments is based on the principal-agent theory; publicly

In reality, the accumulated empirical studies indicate the quite limited applicability of these static
models. This is because it is often infeasible to implement the optimal auction mechanism and is
difficult to avoid unpredictable bidding behavior and results, such as collusion and the winner’s curse
(e.g. Klemperer (1998) and Cramton and Schwartz (2000)). It is also difficult to find truly contestable
markets; the airline industry was thought of as a good example of contestable markets, but is found
to have significant entry barriers like incumbents held hub airports, as shown in Borenstein (1989).
Moreover, if the electric power were able to be product-differentiated, the power market could be more
competitive (e.g. Wilson (2002)).



owned enterprises are forced to address political objectives, mainly excess employment,
rather than efficiency maximization. The simplest model is Boycko, Shleifer and Vishny
(1996), which proves that privatization of SOEs can raise costs for politicians influencing
them and thus improve economic efficiency.!’ In contrast, Claessens and Djankov (1998)
still claim that SOEs perform better than do privatized enterprises or private firms,
because SOEs can account for social objectives and externalities in natural monopoly
markets. Although the above static models have strong economic implications as to pri-
vatization, the dynamic transition from SOEs to private owned-enterprises still remains
to be explored. Exceptional works that partly address a dynamic aspect of privatiza-
tion are Mussa (1986), in which the optimal path of commercial policy in a program
of trade liberalization is considered, and Glaeser and Scheinkman (1996), in which the

sequencing of privatization across industries is modeled.

5 Big Push Model and Privatization

When considering the privatization effect, an assessment based on the endogenous growth
theory, particularly the big push model, seems to be useful. As Murphy, Shleifer and
Vishny (1989) point out, public infrastructure is an important component of the big
push into industrialization. This is mainly because large public infrastructure stocks
are likely to exhibit significant positive externalities on production in other sectors. In
addition, this externality effect is unlikely to be taken into consideration by private
investors, due to the absence of price discrimination allowing them to extract all the

social surplus generated by the public enterprise. As a result, two separate equilibria

0For more arguments linking public enterprises with politically influential activities, see Shleifer and
Vishny (1994) and Hart, Shleifer and Vishny (1997). Shirley and Walsh (2000) also provide a good
summary of them.



coexist; the public infrastructure is either sufficiently provided up to the socially optimal
level or not established at all.

This multiplicity is conceptually illustrated in Figure 2.1 At the relatively low level
of economic development, there are three equilibria, one of which is unstable. Below
the critical point, the existing social capital will be disinvested. However, as aggregate
income increases, the possibility of multiple equilibria diminishes.

In the context of privatization, if it is true that privatized firms maximize only
their own profits without accounting for externalities, privatization at an earlier stage
of economic development will result in a type of under-investment equilibrium. In
other words, governments can be justified to own and foster public infrastructure until
the national income increases sufficiently and the industrial and household demand for

public capital stocks augments enough.

6 A Case of Telecommunications Privatization

In this section, I examine an empirical case, incorporating endogenous growth theory
with privatization. I use data on the telecommunications industry, obviously the most
likely infrastructure to be provided commercially.'?> Figure 3 reflects the number of

private participation transactions in developing countries in the 1990s.!3  Privatization

"1n Figure 2, capital investment I(t) is assumed to be determined by a catastrophe model (e.g. Lange,
McDode and Oliva (2001)):
al(t)® — bk(t) — cI(t)Y (t) =0

where k(t) is capital stock and Y (t) is an exogenous variable, such as aggregate income. § is the
depreciation rate.

12The data for network expansion in terms of installed telephone main lines used here is taken from
the International Telecommunication Union (ITU), Statistical Yearbook 1995 and Yearbook of Statistics
2002. The ITU also surveys regulatory frameworks in the world, including the year each country at
least partially introduced private sector activity in the telecommunications industry ( Telecommunications
Regulatory Database1999). For macroeconomic variables, I use International Financial Statistics.

13The data source is World Bank’s PPI Project Database.
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transactions in telecommunications amount to about USD 1.7 billion, or 42.8% of all
transactions.*

There are several existing studies on telecommunications privatization, e.g. Singh
(2000), Gutierrez and Berg (2000) and Wallsten (2001, 2002).} In these studies, a
little attention is paid to the potential influences of level of economic development on
privatization effects.  Significantly, Koski and Majumdar (2000) have an argument,
directly relating telecommunications infrastructure capital to development, though it is
irrelevant to privatization. Using the data of OECD member countries for the year: 1980
to 1995, they investigate the convergence in a telecommunications infrastructure stock.
Based on the Wilcoxon matched-pair signed-rank test, it is found that the penetration
rate of telephone lines and the estimated data envelopment analysis (DEA) efficiency
measures are “o-converging” one another in developed countries.!

As shown in Table 2, 79 countries out of 122 around the world experienced telecom-
munication privatization until 2000, while governments have still responsibility for pro-
viding telecommunication services in 39 countries. In four countries, private firms are

historically always providing basic telephone services.

Following the previous literature such as Wallsten (2002) and Gutierrez and Berg

14 This is largely based on the recent remarkable technological progress experienced by the industry.

3Singh (2000) investigates the privatization effects in six Asian countries and concludes that network
expansion is noticeable where adequate property rights framework is established. Gutierrez and Berg
(2000) find that stable economic growth and liberalization policies encourage telephone network expan-
sion within a sample of 19 Latin and Caribbean countries. Wallsten (2001) finds that in African and Latin
American countries over the period from 1984 to 1997, privatization alone is insignificantly correlated
with performance improvements. With an established independent regulator, however, it tends to be
positively correlated. Moreover, Wallsten (2002) addresses questions about the most effective sequencing
in reforming the telecommunications industry and shows that establishing institutional frameworks and
an independent regulatory authority prior to privatization is conducive to post-privatization network pro-
vision. This is because the strong commitment to proceed with deregulation and market liberalization
by governments significantly reduces the political risk premium for private investors.

16 The o-convergence refers to the inter-temporal convergence of distribution patterns of a variation sta-
tistic for a given cross-country performance over time. Thus, a performance measure being o-converging
implies that originally poorly performing counties are catching up with initially better performing ones.
In addition, Koski and Majumdar (2000) confirm the convergence in intra-distributional performance,
also called “B-convergence.”
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(2000), T use a standard measure of pubic infrastructure capital in the telecommuni-
cations industry, the number of installed telephone main lines per inhabitant. For
every country experiencing privatization, I calculate this proxy measure for a seven-year
period: three years before through after privatization. Then, I take an average of per
capita mainline growth rate over the pre- and post-privatization.!” For non-privatization
countries, I compute the mean of the variable over the period that the appropriate data
is available. FExcluding countries with missing data, I restrain my analysis for 89 coun-
tries: 47 that privatized their telecommunication enterprises from 1990 through 1997;
38 that kept the enterprises state-owned in 2000; and four that traditionally had private
carriers.

Table 3 shows the mean annual per capita growth rate of main lines. This table
clearly indicates that the endogeneity problem does matter in telecommunications pri-
vatization. That is, countries that experienced privatization had much lower network
growth rates of 0.059 before privatization, compared with the growth rate of 0.096 for
those who did not. After privatization, performance in terms of network expansion is
improved significantly to 0.113 for 47 countries. Thus, there is a systematic pattern
that shows telecommunications companies with poorer performance are more likely to
be privatized.

To avoid this endogeneity problem, I restrain my analysis to the 47 countries that
invited private firms to the formerly state-owned telecommunications industry. Fol-
lowing Megginson, Nash and Randenborgh (1994), I estimate the privatization effect
on the network expansion by a non-parametric rank test, the Wilcoxon matched-pair

signed-rank test.!®

17T exclude the variable in the year of privatization.
18 The empirical work on the financial and operating effects of privatization by Megginson, Nash and
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Table 4 shows the Wilcoxon signed-rank test results. A main finding is that pri-
vatization increases the growth rate of telephone main lines by 4.4 percentage points.
More importantly, however, the evidence indicates that the privatization effect seems to
vary across regions, depending on the country’s background characteristics; the effect is
statistically indifferent from zero in almost all the regions but Sab-Saharan Africa. This
evidence is not inconsistent with the previous work such as Wallsten (2001), showing
that African and Latin American countries have not necessarily succeeded in improving
market performances after privatization.

In Table 5, I show the results of the signed-rank test in medians by income group.!?
It is only in relatively low-income countries that the post-privatization network growth
rate in telecommunications is significantly increased. That is, although the privati-
zation effect is in general positive, the upper middle-income countries can no longer
expect a positive performance improvement with privatization. This may reflect the
fact that the telecommunications capital stock converges on a steady state level as econ-
omy develops or may be caused by a complex relationship between aggregate income
and post-privatization network growth. However, it is certain that the privatization

effect differs according to the level of economic development.

Randenborgh (1994) is quite comprehensive, in the sense that their data includes 61 SOEs in 32 industries
in 18 countries. In fact, some of them are from the telecommunications industry. The Wilcoxon
signed-rank test reveals whether or not two underlying distributions differ in location measured by the
median difference of the rankings of a country between the two observation years, say before and after

privatization in my case. Letting matched pair of observations be (zj1,z;2) for j = 1,--- ,n, and
denoting the difference as d; = zj1 — x;2, the test statistic is:
n
4T
Wilcoxzon = Z:J;ljl

[Z5ar]”

where 7; =sign(d;)rank(|d;]). Note that E(3_7_, r;) = 0, if the hypothesis is true that the distribution
of d; is symmetric around 0. For the Wilcoxon matched-pair signed-rank test, see Wallsten (2001).

9 Economies are divided among income groups according to 2000 GNI per capita, calculated using
the World Bank Atlas method. The groups are low-income, USD 755 or less; lower middle-income,
USD 756-2,995; upper middle-income, USD 2,996-9,265; and high-income, USD 9,266 or more. See, for
example, Global Development Finance 2002, The World Bank.
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7 Conclusion

In this paper, I review the recent theoretical and empirical studies on privatization. In
practice, privatization is becoming an important tool in restructuring public infrastruc-
ture sectors. The empirical work indicates a mixed picture; the privatization may or
may not have a positive effect on improving operational and financial performances.
Economic theories are far from reaching the conclusion of privatization effects. Most
existing models tend to ignore the dynamic perspective that over economic development,
public infrastructure is transferred from governments to the private investor, and thus
the level of economic development per se may affect privatization effects significantly.
According to endogenous growth theory, and particularly the big push model, the
initial level of aggregate income is notably significant for the following economic develop-
ment, since public infrastructure has a positive externality effect on other private-sector
productivity, and thus an initially large demand for public capital stocks will result
in economic growth with increasing speed. Nevertheless, since private investors who
purchased the former SOEs are likely to ignore such externalities and concentrate on
maximizing their own private profits, it is likely that privatized enterprises will disinvest
public capital stock, leading to an under-investment equilibrium. This perspective is
closely related to a more practical question as to whether or not developing countries can
expect the same privatization effects on market performances as developed countries.
In this paper, therefore, I focused on the influence of the level of economic develop-
ment on the post-privatization growth rates in public infrastructure. In the case of the
telecommunications industry, I found that although privatization generally spurred net-
work expansion in terms of telephone main lines by 4.4% in medians (5.4% on average),

the performance improvement was dependent on the level of economic development. It

14



is only the low-income and lower middle-income countries which can expect a significant
positive privatization effect. Thus, it is important to account for economic development

in assessing the privatization effects of public infrastructure stocks.
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Table 1: Recent Empirical Studies on Privatization

Data Level
Purposes

Macro-data

Micro-data

Need of Public Capital

Morrison and Schwartz (1996) - Significant cost-saving
effect of public infrastructure investment on manufacturing
firms, with a sample of U.S. state-level panel data.

Ligthart (2000) - Significant growth effects of aggregate
public capital in Portugal, with a sample period: 1965-1995.

Demurger (2001) - Strong evidence of transportation
facilities and urbanization economies facilitating economic
growth, with a sample of 24 Chinese provinces from 1985
to 1998.

Murphy, Jr. and Feltenstein (2001) - No large productive
role of public infrastructure on private sector costs, with a
sample of 14 sectors in Mexico.

Anas and Lee (1996) - Significant substitution effects of
self-generation for public power in Nigeria and Indonesia,
with a sample of 279 firms.

Reasons for Public
(Private) Provision

Perotti and Oijen (1999) - Significant effects of decreasing
political investment risk in "privatization-oriented" countries,
with a sample of 22 emerging economies.

Barnett (2000) - Significant privatization effects of
decreasing governmental domestic financing, with a sample
of 18 countries.

Barberies, Boycko, Shleifer and Tsukanova (1996) -
Positive effects of new ownership on former SOEs
restructuring, with a sample of 450 Russian retailers.

Claessens, Djankov and Pohl (1997) - Significant positive
privatization effects of major ownership by main banks and
strategic investors, rather than mass privatization, with a
sample of 706 firms in Czech.

Fryman, Gray, Hessel and Rapaczynski (1998) - Not
significant revenue increasing effects of insider
privatization, with a sample of 506 firms in 3 transition
economies.

Cull, Matesova and Shirley (2001) - Strong evidence of
Akerof and Romer's (1993) looting effect in privatized
SOEs, with a sample of 392 firms in Czech.

Knittel (2002) - Strong evidence of economies of scale and
regulatory framework influences in U.S. electricity industry,
with a sample of about 600 units.

Performance
Comparison of Private
and Public Enterprises

Wallsten (2001) - Little evidence of telephone network
expansion by privatization alone, with a sample of 30
African and Latin American countries.

Megginson, Nash and Randenborgh (1994) - Significant
privatization effects of raising profits and capital investment
and lowering debt, with a sample of 61 cross-sectional firms
in 18 countries.

Ingco (1996) - Significant negative impact of state
ownership on operating expenses, with a sample of 47
electric utilities in 34 Asian countries.

D'Souza and Megginson (1999) - Significant increasing
effect of privatization on output, efficiency and capital
expenditures, but not for employment, with a sample of 85
cross-sectional firms in 28 developed countries.

Dewenter and Malatesta (2001) - Significantly less ROA
and ROE for SOEs than private firms, with a sample of
largest 500 cross-sectional firms in the world.

General Review

Galal, Jones, Tandon and Vogelsang (1994)
Jimenez (1995)

Eberts and McMillen (1999)

Havrylyshyn and McGettigan (1999)

Shirley and Walsh (2000)
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Table 2: Experience of Telecommunication Privatization

Number of
Countries
Always Private Provision 4
Privatization Experienced 79
1954~1989 12
1990 9
1991 3
1992 1
1993 4
1994 8
1995 6
1996 8
1997 11
1998~2000 17
State-Owned 39
Total 122
Source: ITU Telecommunications Regulatory

Database, 1999.

Table 3: Average of Annual Telephone Mainline Growth Rates

) Non-Privatization Countries * Privatization Experienced Countries **

Region
SOEs Private Before After Difference

All 0.096 0.218 0.059 0.113 0.054
(0.095) (0.290) (0.092) (0.115) (0.147)
(N=38) (N=4) (N=47)

Sub-Saharan Africa 0.075 0.056 0.179 0.122
(0.054) (0.109) (0.145) (0.181)
(N=18) (N=9)

Asia 0.147 0.154 0.080 0.125 0.046
(0.074) (0.000) (0.098) (0.085) (0.130)
(N=4) (N=1) (N=11)

Europe & Central Asia 0.040 0.042 0.069 0.027
(0.038) (0.042) (0.069) (0.081)
(N=6) (N=17)

Middle East & North Africa 0.290 0.053 0.033 -0.020
(0.227) (0.000) (0.000) (0.000)
(N=3) (N=1)

America 0.085 0.239 0.068 0.124 0.056
(0.037) (0.352) (0.126) (0.141) (0.189)
(N=7) (N=3) (N=9)

Note that the standard deviations are shown in parentheses.
* The individual observation is the average of annual network growth rates for the period: 1987-2000. Some data
is calculated by only the available data.

** The individual observation is the average annual network growth rates for three years before (after)

privatization.
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Table 4: Privatization Effects on Network Expansion by Region: Wilcoxon Signed-Rank Test

Difference Z-Statistic for
Region Obs. Mean Before Mean After (After-Before) Difference in
(Median) (Median) (Median) Medians
All 47 0.059 0.113 0.054 2.508**
(0.035) (0.079) (0.044)
Sub-Saharan Africa 9 0.056 0.179 0.122 1.836*
(0.028) (0.210) (0.181)
Asia 11 0.080 0.125 0.046 1.600
(0.082) (0.126) (0.044)
Europe & Central Asia 17 0.042 0.069 0.027 1.302
(0.035) (0.042) (0.007)
America 9 0.068 0.124 0.056 0.533
(0.025) (0.069) (0.044)

* Significance at 90%. ** Significance 95%.

Table 5: Privatization Effects on Network Expansion by Income Group: Wilcoxon Signed-Rank Test

Difference Z-Statistic for
Income Group Obs. Mean Before Mean After (After-Before) Difference in
(Median) (Median) (Median) Medians
All 47 0.059 0.113 0.054 2.508**
(0.035) (0.079) (0.044)
Low-income 12 0.056 0.159 0.103 2.197*
(0.020) (0.128) (0.108)
Lower Middle-income 11 0.060 0.164 0.105 2.134**
(0.014) (0.139) (0.125)
Upper Middle-income 10 0.086 0.110 0.023 0.663
(0.075) (0.103) (0.028)
High-income 14 0.014 0.035 0.021 -0.534
(0.043) (0.026) (-0.017)

* Significance at 90%. ** Significance 95%.
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USD billion

Figure1: Total Revenue from Private Participation in Infrastructure Projects
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Figure 2: Multiple Equilibria in Public Capital Stock
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