Foreign direct investment in infrastructure
In developing countries. does regulation
make a difference?

Colin Kirkpatrick, David Parker and Yin-Fang Zhang*

Since the mid-1980s, governments around the world have
pursued policies to encourage private sector participation in
thefinancing and delivery of infrastructure services. The natural
monopoly characteristics of infrastructure utilities mean,
however, that the privatization of these industries risks the
creation of private-sector monopolies. Therefore, governments
need to develop strong regulatory capabilities to police the
revenues and costs of the privatized utility firms, while, at the
same time, establishing regulatory credibility among investors.
This article provides an empirical examination of the
relationship between the quality of the regulatory framework
and foreign direct investment (FDI) in infrastructure in middle
and lower income devel oping countries during the period 1990
to 2002. The results confirm that FDI in infrastructure
responded positively to an effective domestic regulatory
framework. By implication, where regulatory institutions are
weak and vulnerable to “capture’ by the government (or the
private sector), foreign investors may be more reluctant to make
a major commitment to large scale infrastructure projects in
devel oping countries.

Key words: infrastructure; foreign direct investment;
regulation; developing countries.

* Colin Kirkpatrick is Hallsworth Professor of Development
Economics and Co-Director of the Centre on Regulation and Competition
at the University of Manchester, United Kingdom. David Parker is Professor
of Business Economics and Strategy at Cranfield University, United
Kingdom. Yin-Fang Zhang is Research Officer at the Centre on Regulation
and Competition. The Corresponding author is Colin Kirkpatrick. Contact:
Colin.Kirkpatrick@man.ac.uk.



1. Introduction

In developing countries, an essential requirement for
economic growth and sustainable development is the provision
of efficient, reliable and affordabl e infrastructure services, such
as water and sanitation, power, transport and
telecommunications. The availability of efficient infrastructure
services is an important determinant of the pace of market
development and output growth, and, in addition, access to
affordable infrastructure services for consumption purposes
serves to improve household welfare, particularly among the
poor. In most countries, however, the potential contribution of
infrastructure to economic growth and poverty reduction has
not been fully realized, and existing infrastructure stock and
services fall far short of the requirements.

Traditionally, infrastructure was the exclusive province of
the public sector, with large, state-owned enterprises (SOES)
being responsible for investment and service delivery. Typically,
SOEs were costly and inefficient providers of infrastructure
services in most developing countries. Since the mid-1980s,
however, governments around the world have pursued policies
to involve the private sector in the delivery and financing of
infrastructure services. Encouraged by international
organizations such as the World Bank, privatization has been a
major component of the economic reform programmes pursued
by many devel oping countries over the past two decades (Parker
and Kirkpatrick, 2004). Privatization was thought to promote
more efficient operations, expand service delivery, reduce the
financial burden on government and increasethe level of foreign
and domestic private investment (World Bank, 1995). Early
privatization measures were, on the whole, concentrated in the
manufacturing sector but, in recent years, the private sector has
become increasingly involved in the financing and delivery of
Infrastructure services. A large number of developing countries
have introduced private participation into their infrastructure
industries and, by the end of 2001, developing countries had
received over $755 billion in private investment flowsin nearly
2,500 infrastructure projects (World Bank, 2003a).
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Utilities such as water supply, gas, electricity and
telecommunications and certain modes of transport, e.g. rail,
all have natural monopoly characteristics arising from pervasive
economies of scale and scope. These characteristics mean that
competition is unlikely to develop or, if it develops, it will be
uneconomic because of the duplication of assets. Although
technological advances, notably in telecommunications, have
whittled away some of the natural monopoly characteristics in
utilities, permitting economic competition in certain areas of
service delivery, each of the utilities retains some natural
monopoly features. As a consequence, privatization of these
industries, in whole or in part, risks the introduction of private-
sector monopolies that will exploit their economic power,
leading to supernormal profits (high “producer surplus’) and
reduced consumer welfare (a lower “consumer surplus”).
Consumers may suffer from no — or alimited choice of — goods
and services and face monopoly prices.

To prevent such an outcome, governments need to devel op
strong regulatory capabilities so that they can police therevenues
and costs of production of the privatized utility firms and protect
consumers from monopoly exploitation. At the sametime, there
needs to be commitment on the part of government to the
regulatory rules so that they are perceived as credible by
investors. Whereregulatory credibility isweak or absent, private
investment decisions will be adversely affected.

This article examines the rel ationship between the quality
of the regulatory framework and FDI in infrastructure in
developing countries. Using data for the period 1990 to 2002,
we test the impact of regulation on the inflow of FDI to
infrastructure projects in middle and lower income economies.
There are seven sectionsin the article. The next section reviews
the recent growth in private participation in infrastructure in
developing countries and describes the industrial and
geographical distribution of private investment in the
infrastructure industries. Section three reviews the recent
literature on institutional development and economic
performance, focusing on the empirical evidence on the effect

Transnational Corporations, Vol. 15, No. 1 (April 2006) 145



of institutional governance on the location of FDI. Section four
considers the role of infrastructure regulation in developing
countries, identifies the characteristics of “good” regulations,
and discusses the difficultiesthat are encountered in establishing
aregulatory regime that is credible to private market actors, in
particular, to potential investors in infrastructure projects. In
section five, we address the central question that this articleis
concerned with; namely, hasthe quality of regulation influenced
the inflow of FDI to the infrastructure sector in developing
countries? The dependent and independent variables selected
for inclusion in the empirical testing are described, and the data
sources are detailed. The econometric model used for testing
the relationship between regulation and FDI is also specified in
this section. Section six presents the estimation results. Thefinal
section provides a summary and conclusions.

2. FDI ininfrastructurein developing countries

FDI has expanded steadily over the past three decades.
Thegrowth in FDI accelerated in the 1990s, rising to $331 billion
in 1995 and $1.3 trillion in 2000 (UNCTAD, 2002). As aresult,
devel oping countries experienced a sharp increase in the average
ratio of FDI to total investment during the 1990s. A principal
feature of the growth in FDI has been its rise in the services
sector, which is now the dominant sector in global FDI. For
developing countries, FDI in services increased at an annual
rate of 28% over the period 1988 to 1999, and by 1999,
accounted for 37% of total foreign investment inflows.

A significant part of the increase in FDI in the services
sector has been the growth in private capital flows for
infrastructure in response to the general trend towards
privatization of infrastructure in developing countries. In
contrast, there was a sharp decline in donor support for
infrastructure projects during the 1990s, with aggregate flows
of official development assistance for the infrastructure
industries falling by half during the course of the decade
(Willoughby, 2002). Private sector participation in infrastructure
projects in developing countries has risen dramatically since
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1990 and the annual investment commitments reached a peak
of $128 billion in 1997. According to the World Bank’s Private
Participation in Infrastructure (PPl) database, 26 countries
awarded 72 infrastructure projects with private participation in
1984-89, attracting almost $19 billion in investment
commitments. In the 1990s, 132 low- and middle-income
countries pursued private participation in infrastructure — 57 of
them in three or all four of the sectors covered in the database
(transport, energy, telecommunications, and water and
sewerage). In 1990-2001, developing countries transferred to
the private sector the operational responsibility for almost 2,500
infrastructure projects, attracting investment commitments of
more than $750 billion.

Private infrastructure projects have taken a number of
forms, involving varying degrees of investment risk.
Management and |lease contractsinvolve aprivate entity taking
over the management of an SOE for agiven period although the
facility continues to be owned by the public sector. The public
sector retains the responsibility of financing the investmentsin
fixed assets. In the case of management contracts, the public
sector also finances working capital. Under a concession
agreement, a private entity takes over the management of an
SOE for a given period, during which it assumes significant
investment risk. The ownership of the facility reverts back to
the public sector at the end of the concession period. With
greenfield projects a private entity or a public-private joint
venture builds and operates anew facility for the period specified
in the project contract. The facility may return to the public
sector at the end of the contract period or may remain under
private ownership. The fourth form of private participation in
infrastructure isdivestiture where a private entity buys an equity
stake in an SOE through an asset sale, public offering or mass
privatization programme. Over the period 1990-2001,
divestitures accounted for 41% ($312 billion) of total private
participation infrastructure projects in developing countries,
greenfield projects accounted for 42% and concessions for 16%
(World Bank, 2003a).
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Among the developing regions, Latin America and the
Caribbean accounted for 48% of the cumulative investment in
infrastructure. In this region, private participation in
infrastructure was often part of a broader reform programme
aimed at enhancing performance through private operation and
competition, and generating the financial resources needed to
improve service coverage and quality through tariff adjustments
(World Bank, 2003a, pp. 2-3). Under this approach, divestitures
and concessions of existing assets predominated, accounting for
75% of the cumulative investment in private infrastructure
projectsin Latin Americaduring the period. In morerecent years,
Latin America’s share of investment in infrastructure has
declined from 80% in 1990 to 40% in 2001, as other regions
have opened their infrastructure industries to private
participation. The East Asia and Pacific region has been the
second largest recipient of private investment in infrastructure.
Over the period 1990-2001, it accounted for 28% of cumulative
private participation in infrastructure in developing countries.
In contrast to Latin America, the Asiaregion has focused on the
creation of new assets through greenfield projects, which
accounted for 61% of theinvestment in East Asiain 1990-2001.
The Asian financial crisis of 1997-1998 saw the region’s share
in annual investment in infrastructure decline from 40% in 1996
to 11% in 1998, before recovering to 28% in 2001.

Private participation in infrastructure in developing
countries has been concentrated in the telecommunications
industry, which accounted for 44% of the cumulative investment
in 1990-2001. Energy, which includes electricity and the
transmission and distribution of natural gas, attracted the second
largest share of investment, accounting for 28% of the
cumulativeinvestment in private infrastructure projectsin 1990-
2001. In contract, private participation in the water and sewerage
industry has been limited, accounting for 5% of cumulative
Investments over the period 1990-2001. The limited amount of
private involvement in water utilitiesislikely to be areflection
of theinherent difficultiesthat face privatization in thisindustry,
in terms of the technology of water provision and the nature of
the product, transaction costs and regulatory weaknesses
(Kirkpatrick, Parker and Zhang, 2004a).
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3. Governance and FDI

There is long established and extensive literature on the
determinants of FDI flows to developing countries (Dunning,
1993; Moran, 1999). The focus of many of the early
contributionsto thisliterature was on the economic determinants
of FDI inflows and they showed that TNCs were attracted to
invest in locations that allow the enterprise to exploit its
ownership specific advantages.

More recent contributions have examined the influence
of institutional factors in explaining cross-country differences
inforeigninvestment flows. Building on theinsights of the new
institutional economics,! it is increasingly recognized that
differences across countriesin economic conditions provide only
a partial explanation of the location choices of TNCs and that
the quality of a country’s institutional framework can have a
significant impact on the perceived investment environment.

Institutions have been defined in a variety of ways.
According to Douglas North’s widely cited definition, the term
“institution framework” refersto the set of informal and formal
“rules of the game” that constrain political, economic and social
interactions (North, 1990, 1991). From this perspective, a“good”
institutional environment is one that establishes an incentive
structure that reduces uncertainty and promotes efficiency,
thereby contributing to stronger economic performance.
Included in thisinstitutional structure are the laws and political
and social norms and conventionsthat are the basisfor successful
market production and exchange. This broad concept of
institutions has been incorporated into empirical studies of FDI
using arange of indicators. It is now common, for example, to
include avariableto control for inter-country differencesin the
broad political environment (Altomonte, 2000; Morisset, 2000),

1 New institutional economics argues that economic development
is not simply the result of amassing economic resources in the form of
physical and human capital, but it is also a matter of “institution building”
that reduces information imperfections, maximises economic incentives and
reduces transaction costs.
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although, as noted by Dawson (1998), the results have been
mixed. A measure of inter-country differencesin corruption has
also been shown, in several studies, to have asignificant impact
on private investment (Wei, 2000; IFC, 2002). The extent of
legal protection of private property — and how well such laws
are enforced — is an additional factor that has also been shown to
have a significant effect on foreign investors' location decision.

A parallel stream of research has focused on perceptions
and assessments of the quality of public institutions— especially
on how well they function and what impact they have on private
sector behaviour (IMF, 2003). The term “governance’ has been
adopted in the literature to cover different dimensions of the
quality of public institutions, including government effectiveness
and efficiency. Recent empirical evidence has confirmed that
cross-country differencesin growth and productivity arerelated
to differencesin the quality of governance (Rodrik, 2000; IMF,
2003; Jalilian, Kirkpatrick and Parker, 2003). This approach has
been extended recently to consider the impact of governance
on cross-country differences in FDI flows. Steven Globerman
and Daniel Shapiro (2002) use the six governance indicators
estimated by Daniel Kaufmann et al. (1999) to assess the impact
of governance quality on both FDI inflows and outflows for a
broad sample of developed and developing countries over the
period1995-1997. The Kaufmann indices describe various
aspects of the governance structures, including measures of
political instability, rule of law, graft, regulatory burden, voice
and political freedom and government effectiveness, and
therefore encompass many of the individual institutional
variables used in earlier studies. The Kaufmann governance
variables are combined with measures of physical, human and
environmental capital to explain FDI flows. Theresultsindicate
that the quality of governance infrastructure is an important
determinant of both FDI inflows and outflows (Globerman and
Shapiro, 2002, pp. 1908-1914). The study by Ernesto Stein and
Christian Daude (2001) uses the gravity model approach to test
for the role played by institutional quality on FDI location in
L atin American countries during the period 1997-1999. A group
of four alternative measures of institutional quality iscombined
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with two other sets of variables and tested as potential
determinants of FDI flows. The first consists of variables that
are typically used in gravity models of trade, such as GDP, per
capitaincome and distance between the source and host countries
(Greenaway and Milner, 2002). The second group consists of
variables, other than the institutional ones, which can affect the
attractiveness of a country as a location for FDI, such as the
level of taxes on foreign investment activities, human capital
and infrastructure quality. The results show that the governance
variables are almost always statistically significant, confirming
that the quality of institutions has a positive impact on FDI.
The results are shown to be robust to the use of awide range of
institutional variables, to different model specifications and to
different estimation techniques.

4. Regulation and FDI in infrastructurein
developing countries

The role of economic regulation in the development
process has generated considerable interest among researchers
and practitioners in recent years. Economic regulation by
government is associated with righting “market failures”,
including ameliorating the adverse effects of private enterprise
activities. From the 1960s to the 1980s, the market failure
argument was used to legitimize direct government involvement
in productive activities in developing countries, such as
promoting industrialization through import substitution,
investing directly in industry and agriculture, and by extending
public ownership of enterprises. Since the early 1980s, policy
in developing countries has shifted from that of the
interventionist state to the current focus on the regulatory state
(Majone, 1997). The regulatory state model envisages leaving
production to the private sector where competitive markets work
well while using government regulation where significant market
faillure exists (World Bank, 2001).

The widespread privatization of SOEs in developing
countries has focused attention on the need for an effective
regulatory framework. The available evidence on the effects of

Transnational Corporations, Vol. 15, No. 1 (April 2006) 151



privatization in less developed countries suggests that, in
general, privatization has improved the economic performance
of former SOEs (Parker and Kirkpatrick, 2004; Shirley and
Walsh, 2001). But the evidence al so suggests that privatization,
per se, may not be the critical factor in raising productivity and
reducing production costs. More important is the introduction
of effective competition and organizational or political changes
(for recent reviews of theliterature, see Martin and Parker, 1997;
Villalonga, 2000; Megginson and Netter, 2001; Kikeri and
Nellis, 2001). In the case of infrastructure industries, simply
moving a monopoly from the public to the private sphere will
not result in competitive behaviour. A key requirement for
privatization success then becomes the effectiveness of the
regulatory regime in promoting competition or in controlling
the anti-competitive behaviour of dominant firms. Asaresult, a
growing number of developing countries have introduced new,
dedicated regulatory offices to supervise the activities of their
privatized utilities. Most of these regulatory offices are expected
to have some degree of independence from day-to-day political
control, although, in practice, political intervention seems to
occur in anumber of countries (Cook et al., 2004). Evidence on
the impact of utilities regulation in developing countriesis still
limited, but studies for telecommunications and electricity
industries confirm that privatization brings greater benefits when
it is accompanied by an effective regulatory regime (Wallsten,
2001; Zhang et al., 2003a, 2003b).

The aim of utility regulation is to establish a policy
environment that sustains market incentives and investor
confidence. For this to be achieved, the regulator needs to be
shielded from political interference, and the government needs
to support a regulatory environment that is transparent,
consistent and accountable (Parker, 1999). Thisimpliesthat the
capacity of the state to provide strong regulatory institutions
will be an important determinant of how well markets perform.
In particular, this form of arm’s length, independent regulation
IS expected to encourage private capital to invest in infrastructure
utilities in the face of a potential “hold up” problem (Hart and
Moore, 1988). Privatization requiresinvestorsto sink fundsinto
fixed assets that are specific to the venture, so that once a
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network is created the balance of bargaining advantage shifts
from the private-sector investor to the regulator (on behalf of
the government) with implications for prices and investment
(Spiller, 1996). Where the investor fears this outcome, referred
to as “hold up”, investors may be deterred from committing to
investment, or may require front-end loading of returns or
sovereign guarantees from the state or international agencies.
In turn, such guarantees reduce the net economic benefits of
attracting private capital by reducing managerial incentives to
control costs. Some form of independent regulation can provide
reassurance to investors that prices, output and profits will not
be politically manipulated.

The challenge of providing infrastructure regulation that
establishes credibility with the private sector and, at the same
time, ensures efficient economic performance on the part of the
regul ated enterprisesisnot easily achieved. Thereisan extensive
literature on the distorting effects of state regulation even when
conducted by dedicated regulatory bodies (Armstrong et al.
1994; Guasch and Hahn, 1999). Regulation is associated with
information asymmetries. The regulator and the regulated can
be expected to have different levels of information about such
matters as costs, revenues and demand. The regulated company
holds the information that the regulator needs to regulate
optimally. Thus, the regulator need to establish rules and
incentive mechanisms to obtain this information from the
company. Given that it is highly unlikely that the regulator will
receive all of the information required to regulate optimally,
the results of regulation, in terms of outputs and prices, remain
“second best” to those of a competitive market. Thisleads on to
“credibility” and “commitment” considerations: credibility that
the regulatory rules will bring about the intended outcome; and
commitment of government to the current regulatory rules, so
that post-privatization or post-concession award, the regulator
does not act opportunistically to reduce the prices and profits
of the private regulated businesses.

Regulatory regimes are also proneto “regulatory capture”,
by which the regulatory process becomes biased in favour of
particular interest groups, notably the regulated companies. The
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regulatory capture literature concludes that in the extreme case
regulation always leads to socially sub-optimal outcomes
because of “inefficient bargaining between interest groups over
potential utility rents’ (Laffont, 1999; Newbery, 1999). In the
Chicago tradition of regulatory capture (Stigler, 1971; Peltzman,
1976), regulators are presumed to favour producer interests
because of the concentration of regulatory benefits and diffusion
of regulatory costs, which enhances the power of [obbying
groups as rent-seekers. What is clear is that the capability of
firms to influence public policy is an important source of
competitive advantage (Shaffer, 1995). Balanced against the
risks of regulatory capture, however, is the possibility that
regulators might develop a culture of arrogant independence,
bordering on vexatious regulation. This creates some uncertainty
about the desirable degree of regulatory independence. In
principle, three broad forms of regulation can be identified: (a)
theregulatory authority isintegrated into the normal government
machinery, notably where it is a section of the ministry and
controlled by the minister; (b) the semi-independent agency,
which has some independence from the ministry but where
decisions can still be over-ruled by a superior government
authority; and (c) the independent agency, where there is no
right of appeal to a superior government (political) authority,
though there usually will be a right of appeal to the courts to
ensure fairness and rationality in the decision-making process
(Smith, 1997; Von Der Fehr, 2000). The independent agency is
normally favoured by western advisors, who draw from the
experience of regulation in the United Kingdom and the United
States. However, regulatory independence and an impartial
judicial review of the due process may not be credible in some
institutional settings.

An additional constraint on establishing credible and
effective infrastructure regulation in developing countries can
be related to the resource constraints that exist in lower income
countries. Many devel oping countries|ack the necessary trained
personnel to sustain regulatory commitment and credibility.
Regulatory offices in developing countries tend to be small,
under-manned for the job they face, and possibly more expensive
to runinrelation to GDP than in developed countries (Domah,
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et al., 2003). Familiarity with the regulatory models and methods
of regulatory policy analysisis often limited (Kirkpatrick et al
2004b). The other main difficulties found in many developing
countries relate to broader governance problems (Stern and
Holder, 1999; Minogue, 2002) or the legal powers and
responsibilities of regulators, including their effective
independence from regulatory (including political) capture.

5. Modelling regulation and FDI in infrastructure
in developing countries

The basic question we seek to addressis whether regulation
has influenced the flow of FDI to the infrastructure industries
in developing countries. More precisely, we examine whether
the perceived quality of the regulation framework has an impact
on thelocational choice of TNCswhen investing ininfrastructure
projects in developing countries. With the move towards the
privatization of SOEsin utilities, which continuesto have strong
natural monopoly characteristics, developing countries have
been encouraged to establish regulatory bodiesthat are intended
to operate independently of government. Economic regulation
attemptsto “mimic” the economic welfareresults of competition,
but it can do so only ina“second best” way because competitive
markets generate superior knowledge of consumer demands and
producer supply costs (Sidak and Spulber, 1997). Indeed,
government regulation can introduce important economic
distortions into market economies. “regulation... is far from
being a full substitute for competition, it can create systematic
distortions, it generally faces atrade-off between promoting one
type of efficiency at the expense of another, and it is likely to
generate significant costs, in terms of both direct implementation
and exacerbation of inefficiency” (Hay and Morris, 1991, pp.
636-637). These difficulties in designing an effective and
efficient regulatory framework acquire as additional degree of
complexity in the context of developing countries where
significant capacity and resource constraints often arise. The
impact of infrastructure regulation on market incentives, and
on investment behaviour in particular, istherefore uncertain and
difficult to predict a priori. Where the regulatory regime is
successful in establishing credibility with investors, we might
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expect regulation to have a benign influence on investment
commitments. But where the regulatory institutions are
perceived to lack independence from the government and to be
vulnerable to political interference, investors may be deterred
from committing to large-scale, sunk cost capital investments.
Our basic hypothesis, therefore, isthat the quality of regulation
matters for investment, and we would expect to find a positive
relationship, other things being equal, between the quality of
infrastructure regulation and the inflow of FDI to the
infrastructure sector.

Modelling and Data

The empirical framework employed in the analysis
involves the use of a single equation model for testing the
relationship between FDI in infrastructure and regulation. The
model regresses the FDI data for each country on a measure of
regulatory institutional quality, and a set of control variables.
Data on FDI were obtained from the Private Participation in
Infrastructure (PPI) database made available by the World Bank
(World Bank, 2003a).?2 The PPI database records infrastructure
projects with private investment in low- and middle-income
countries over the period 1984 to 2002, and includes projectsin
transport, energy (electricity and natural gas transport),
telecommunications, and water and sewerage. The database
relatesto total investment in infrastructure projectswith private
participation, rather than private investment alone. We used
therefore the information on individual projects to estimate the
non-private contribution to the projects, which was then
excluded from the PPI data to give private investment in
infrastructure projects. Examination of the detailed project
information in the database al so showed that, on average, about
80% of private contribution in infrastructure projects in
developing countries came from foreign investors. The data on
private investment were adjusted accordingly to give the
estimated value of private foreign investment in infrastructure.

2 The PPI database provides a more comprehensive coverage of
infrastructure investment than the World Investment Directory published
by the United Nations. It also has the advantage of being assembled on a
consistent basis.
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A large number of variables have been considered in the
literature as possible determinants of inward FDI, although, as
Globerman and Shapiro (2002, 1905) note, surprisingly few are
consistently significant across the broad set of empirical studies.
Real GDP capita is commonly included in FDI studies as a
measure of the level of income and demand in the economy. In
addition, the literature suggests that macroeconomic stability
has asignificant impact on FDI inflows. Here, we consider three
macroeconomic variables as determinants of FDI inflows to
infrastructure: inflation, exchange rate and taxation level. The
annual change in the rate of inflation is included to capture the
consistency of monetary policy. The annual change in the real
effective exchange rate was also included as an economic
stability measure, with the expectation that greater volatility in
the exchange rate acts as a disincentive to inward investment.
The third economic policy variable included in our analysisis
the average tax burden, which we expect, ceteris paribus, to
have a negative impact on FDI.

A second set of control variables are intended to capture
those structural characteristics of the host economy that may
attract FDI. Trade openness, measured as the ratio of imports
and exports to GDP, has been used extensively in empirical
research on economic development, and it istypically found to
be positively related to economic growth (Sachs and Warner,
1995). Therelationship between FDI and openness, however, is
more complex. To the extent that trade openness reflects the
economy’s commitment to the freer international movement of
goods and services, it can be expected to encourage FDI. On
the other hand, trade protection has been widely used to provide
foreign (and domestic) investors with protection from
international competition, and to the extent that the trade
openness variable reflects a policy of market liberalization, it
may have a negative impact, at the margin, on the FDI’s
locational decision. A country’s level of financial development
has also been shown to have a significant influence on the rate
and pattern of economic development (Jalilain and Kirkpatrick,
2004). Where the domestic financial and capital markets are
relatively underdeveloped, the capacity for local financing of
large scale private investments will be constrained. We might
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expect, therefore, to find a relatively greater use of foreign
investment, other things being equal, in economies where the
financial infrastructure is at an early stage of development.
Labour force characteristics have been widely used as
explanatory variablesin empirical studies of FDI, with arange
of different measures have been used in theliterature, including,
wage rates, skills level, and educational achievement. The
hypothesestested have varied. Inthe earlier literature, low wage,
unskilled labour was seen as being attractiveto FDI, particularly
to export-oriented, labour intensive assembly activities. More
recent literature has stressed the importance of a skilled and
educated labour force for employment in technologically
advanced and flexible production processes. Not surprisingly,
the labour force variableis often either statistically insignificant
or appears with the ‘wrong’ sign in regression equations
(Altomonte, 2000; Stein and Daude, 2001).

The final control variable used in our analysis relates to
the quality of the infrastructure stock in the sample countries.
The investment decision is expected to be influenced by the
need for additional infrastructure provision if, for example,
poverty reduction is to be achieved (Leipziger et al, 2003; Fay
and Yepes, 2003). We expect, therefore, that countries with
greater infrastructure needs will be more attractive to foreign
investment in infrastructure. We use two measures of the level
of infrastructure provision: telephone lines per 1000 population
and electricity generation per capita.

The focus of our research ison the effect that aregulation
institutional framework may have onforeigninvestors' decision
to commit resources to infrastructure projects in developing
countries. Two variables are used as measures of the quality of
theregulatory environment for the infrastructure sector. Thefirst
Is taken from the set of governance-related estimated by
Kaufmann et al. (2003). These indices - which we refer to as
Kaufmann’sindicesintherest of the article - describe six aspects
of the governance structures for a broad cross-section of
countries: voice and accountability, political instability,
regulatory quality, rule of law, control of corruption and
government effectiveness. These indicators are estimated based
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on several hundred individual variables measuring perceptions
of governance, drawn from 25 separate data sources constructed
by 18 different organizations. The indicators are normalized,
with higher values denoting better governance. Of the six
measures, the index of government effectivenessis used in our
analysis as a proxy of the regulatory environment of the
infrastructure sector. This index is described by Kaufmann et
al. (2003) as being based on “ perceptions of the quality of public
provision, quality of bureaucracy, competence of civil servants
and their independence from political pressure, and the
credibility of government decisions”.2 A limitation of this
measure isthat it relates to regulatory effectiveness at the level
of the economy as a whole, rather than the infrastructure
industries.

In the light of thislimitation of the Kaufmann measure of
regulation quality, we constructed a second measure in theform
of adummy variable to indicate whether independent regulators
were established in the telecommunications and el ectric power
industries. According to the PPI database, almost three-quarters
of the private investment in infrastructure in developing
countries during the 1990s was undertaken in these two sectors.
This dummy allows us, therefore, to examine whether the
existence of independent regulators has affected private
investors' confidence and decision toinvest in theinfrastructure
sector. Information on the existence of independent regulators
in the electric power sector was obtained from World Energy
Council and Energy Information Administration (Zhang, et al.
2003a), and the information on the telecoms industry was
obtained from International Telecommunications Union (1TU).
Thedummy takesavalue of 1if there areindependent regulators
in both of the sectors. While this dummy has the advantage of
relating directly to theinstitutional structurefor utility regulation
in the sample countries, the data are based on the organizational

3 The Kaufmann index of regulatory quality measures the burden
on business via quantitative regulations, price regulations, price controls
and other interventions in the economy, and was judged to be less suitable
than government effectiveness as a proxy for the quality of infrastructure
regulation.

Transnational Corporations, Vol. 15, No. 1 (April 2006) 159



independence of the regulatory bodies, rather than their actual
autonomy from government interference.

In addition to regulatory quality, other broader aspects of
governance and institutional development can affect the level
of FDI in infrastructure. We included, therefore, the first
principal component of Kaufmann's indices to capture the
guality of governance infrastructure in general.

Table 1 gives a description of the variables used in the
analysis. The correlation matrix for the independent variables
IS provided in table 2.

Table 1. Variables, Definitions and Sour ces

Variable Description Sources
PPI Private foreign investment World Bank PPI database
ininfrastructure
GDPP GDP per capita World Bank Development
Indicators
INFLAT Annual change of inflation rate World Bank Devel opment
Indicators
TAX Tax revenue/ GDP World Bank Devel opment
Indicators
TRADE Export and import as % of GDP World Bank Devel opment
Indicators
EDU Second School Enrolment Rate  World Bank Devel opment
Indicators
EXCHANGE Annual change of real effect World Bank Development
exchangerate Indicators; IMF
CREDIT Domestic credit to private World Bank Development
sector/GDP Indicators
KAUF First principal component of Kaufmann, Kraay and
Kaufmann's governance Mastruzzi (2003)
indicators
GVTEFF Kaufmann’s index of Kaufmann, Kraay and
government effectiveness Mastruzzi (2003)
REG-DUM Dummy of independent Zhang et al. (2003a); ITU
regulators
TEL Telephone mainlines per World Bank Devel opment
1000 people Indicators
ELE Electricity generation per capita World Bank Devel opment
Indicators

Source: Authors.
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The model is specified such that PPl and income per capita
are measured in logarithms, with the GDP coefficient measuring
the elasticity of private investment in infrastructure. The other
controlsareintheform of percentage. Thevariablesfor income
per capita openness, inflation, education, and the real exchange
rate were all lagged to allow for potential endogeneity bias and
adjustment lags.

The model is specified as follows.
In(PPI) = B, + X, B, + REG, (GQV,) 5, +¢&,

where REG (GOV) refers to the regulation and governance
variables, and X represents the control variables. Datafrom 67
low- and middle-income countriesfor the period 1990-2002 were
used in the estimation of PPI.

Panel data estimation methods were employed and models
of both fixed and random effects were tested. However, in all
the cases the Hausman statistics supported the fixed-effect
specification. This means that the error term in the model can
be decomposed into the unit-specific residual that differs
between units but remains constant for any particular unit and
the remainder of the disturbance.

6. Results

Tables 3 and 4 present the results. In table 3 we report the
results separately for each of the three measures of regulation
quality, namely, the Kaufmann principal componentsindex, the
Kaufmann government effectiveness index, and the utility
regulation dummy variable, combined with the same set of
control variables (equations 1-3). We also tested for the
combined effect of utility regulation and broader governance,
by combining the Kaufmann principal component variable and
the utility regulation variable in the same equation (equation
4). Table 4 reports the same set of equations, with the addition
of the quality of physical infrastructure variables in the
regressions.
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Table 3. Estimation Resultsfor FDI in Infrastructure

1) 2 3 4)
Ln GDP per capita (lagged) 1.596 1.641 1.862 1591

(1.722)* (1.773)* (2.006)**  (1.715)*
Annual change of inflation 0.0003 0.0003 0.0003 0.0003
(lagged) (1.454) (1.243) (1.527) (1.504)
Tax burden (lagged) -0.016 -0.014 -0.001 -0.0014

(0.362) (0.324) (0.035) (0.333)
Export and import/GDP (lagged) -0.023 -0.020 -0.021 -0.022

(1.879)* (1.630) (1.706)* (1.798)*
School enrolment rate (lagged) -0.015 -0.015 -0.017 -0.015

(1.348) (1.408) (1.532) (1.383)
Annual change of real effect -0.002 -0.002 -0.002 -0.002
exchange rate (lagged) (2.721)*** (2.911)*** (2.906)*** (2.661)***
Domestic credit to private -0.013 -0.013 -0.012 -0.014
sector/GDP (1.696)* (1.635) (1.559) (1.703)*
First principal component 1.131 1.077
of Kaufmann (2.800)* ** (2.643)***
Government effectiveness index 0.773

(1.796)*
Regulation dummy 0.504 0.287
(1.792)* (0.987)

Constant -2.767 -3.909 -5.886 -3.560

(0.409) (0.576) (0.865) (0.987)
D-W d Statistics 1.865 1.851 1.863 1.866
Adjusted R SQ 0.502 0.509 0.492 0.502
No. of Obs. 453 453 453 453

For the key to the independent variables see Table 1 t-statistics in
parentheses.

* ** and *** indicate that the coefficient is significant at the 10%, 5%
and 1% levels, respectively.

Turning first to the results for the control variables, we
note that, in most cases, the variables display the correct sign.
FDI ininfrastructureispositively related to the economy’slevel
of development as proxied by income per capita, and is always
statistically significant. Among the three macroeconomic
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Table 4. Estimation Results with the Infrastructure
Quality Variables

(5) (6) (7) (8)
Ln GDP per capita (lagged) 2.657 2.827 2.996 2.741
(2.765)*** (2.963)*** (3.100)*** (2.840)***
Annual change of inflation 0.0003 0.0003 0.0003 0.0003
(lagged) (1.583) (1.471) (1.588) (1.543)
Tax burden (lagged) -0.014 -0.011 -0.006 -0.013
(0.327) (0.243) (0.135) (0.300)
Export and import/GDP (lagged) -0.018 -0.015 -0.017 -0.0157
(1.528) (1.257) (1.389) (1.454)
School enrolment rate (lagged)  -0.012 -0.012 -0.014 -0.012
(1.084) (1.111) (1.266) (1.117)
Annual change of real effect -0.002 -0.002 -0.002 -0.002
exchange rate (lagged) (2.696)*** (2.871)*** (2.881)*** (2.639)***
Domestic credit to private -0.014 -0.014 -0.013 -0.014
sector/GDP (1.813)* (1.790)* (1.688)* (1.819)*
First principal component 1.125 1.075
of Kaufmann (2.796)*** (2.648)***
Government effectiveness index 0.866
(2.029)**
Regulation dummy 0.471 0.269
(1.696)* (0.940)
Telephone lines per 1000 people -0.004 -0.003 -0.002 -0.004
(2.173) (1.201) (0.772) (1.170)
Electricity generation per capita -0.001 -0.001 -0.001 -0.001
(3.056)*** (3.285)*** (3.300)*** (3.040)***
Constant -9.626 -10.924 -12.577 -10.340
(2.392) (2.577) (1.810)* (1.487)
D-W d Statistics 1.881 1.871 1.866 1.819
Adjusted R SQ 0.518 0.513 0.508 0.518
No. of Obs. 453 453 453 453

For the key to the independent variables see Table 1 t-statistics in
parentheses.

* *x *** indicate that the coefficient is significant at the 10%, 5% and
1% levels, respectively
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variables, only the instability in the real exchange rate is
statistically significant. The proxy for human capital is
negatively related to FDI, but is never statistically significant.
The openness variable is always negatively signed and in some
cases statistically significant.* The level of financial industry
devel opment as measured by the ratio of private sector credit to
GDP is negative and in most cases statistically significant,
providing some support for the hypothesis that FDI will be
greater where the capacity of the private sector to finance its
investment is constrained by an underdeveloped domestic
financial sector. Finally, the physical infrastructure variables
(table 4) are negatively signed (and in the case of electricity
supply statistically significant), confirming that FDI in
infrastructure is attracted, other things being equal, to countries
where the need for additional infrastructure provision is greater.

We can now consider the results for the regulation
variables. Each of the three regulatory measures is correctly
signed, confirming that FDI in infrastructure is positively
influenced by the quality of the regulatory framework. The
general measure of regulatory quality, proxied by the principal
components measure of the Kaufmann indices, is statistically
significant and confirms that the overall quality of the
governance environment attracts inward FDI in infrastructure.
The Kaufmann index of government effectiveness is also
positive and statistically significant. The specific measure of
infrastructure regulation based on the existence of an
independent regulatory agency in the telecommunications and
electricity industries is also statistically significant. However,
when theindependent utility regulation variable and the measure
for overall governance are both included in the same equation,
the former becomesinsignificant, although correctly signed. We
are unable, therefore, to detect a strong influence for independent
utility regulation, independent of the quality of overall
governance, which may indicate that investorsin infrastructure

4 Ghuraand Goodwin (2000) also report anegative ( and statistically
significant) relationship between FDI and openness, for sub-Saharan
countries.
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are more likely to be influenced in their locational decision by
the overall governance environment than the existence of an
independent utility regulatory authority.

7. Summary and conclusions

The 1990s saw an unprecedented increase in private
foreign investment in infrastructure projects in developing
countries. Much of this investment was in the
telecommunications and electricity industries. For the private
sector, infrastructure investment is associated with a sizeable
investor risk linked to the long-term sunk cost characteristics
of infrastructure projects. For the government, the involvement
of the private sector in “natural monopolies” raises new
challenges in designing regulatory structures that can control
anti-competitive or monopolistic behaviour, while at the same
time maintaining the attractiveness of the domestic economy to
potential foreign investors in the infrastructure industries.

The purpose of this article was to assess the impact of
regulatory governance on FDI in infrastructure projects in
middle and low income economies. Using a dataset on private
participation in infrastructure projects in developing countries
for the period 1990 to 2002 recently made available by the World
Bank, we constructed an econometric model that was used to
estimate the determinants of FDI in infrastructure. The
determinants were grouped into control variables for economic
policy and structural characteristicsand infrastructure regulation
variables. The selection of control variables was motivated by
existing research on FDI, and our results are consistent with the
empirical evidence on the key determinants of FDI reported in
the literature. Three alternative measures of regulation quality
were used in our empirical analysis. All are positively signed
and statistically significant.

We interpret these results as confirmation of the basic
hypothesis that FDI in infrastructure responds positively to the
existence of an effective regulatory framework that provides
regulatory creditability to the private sector. By implication,
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where regulatory institutions are weak and vulnerable to
“capture” by the government (or the private sector), foreign
investors may be more reluctant to make a major commitment
to large scale infrastructure projects in developing countries.
The main policy implication of our findings is the need for
supporting capacity building and institutional strengthening for
robust and independent regulation in developing countries.
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