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Abstract
Adequate infrastructure is a critical input for growth and development in all countries, and especially 
in emerging and developing countries. This article1 examines the factors that have underpinned the 
stock of infrastructure across countries, including in Latin America and the Caribbean. We find that 
public finance and private sector participation both contribute to improving the stock of infrastructure. 
The impact of public finance depends on how capital investment is financed to meet the government’s 
budget constraint.  Total domestic finance of infrastructure depends, in turn, on domestic financial depth 
and links to the rest of the world through trade and foreign investment.
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Introduction
The stock and quality of infrastructure is a principal 
input to growth and development in all countries, and 
especially in emerging and developing countries. 
Increases in infrastructure can support aggregate 
demand during the construction phase and is a com-
plement to other inputs over the long term by raising 
their productive capacity. Empirical evidence sup-
ports the relationship between infrastructure and 
growth (Beaton, Cebotari, & Komaromi, 2017; 
Calderón & Servén, 2004; International Monetary 
Fund, 2017). Infrastructure also increases the proba-
bility of a surge in exports (Cerra & Woldemichael, 
2017) and is essential for raising the quality of export 
products (Ding & Hadzi-Vaskov, 2017). The stock 
and quality of infrastructure is typically high in 
advanced countries, but also varies across regions of 
emerging and developing countries (Cerra et al., 
2016). Latin America and the Caribbean (LAC) is a 
region that has been lagging on some indicators of 
infrastructure. Therefore, many countries in the 
region have turned their attention to public invest-
ment in infrastructure and have also been encourag-
ing participation by the private sector.

There has also been a renewed interest in infra-
structure financing. At the Third International 
Conference on Financing for Development in 
Addis Ababa, Ethiopia (July 2015), it was recog-
nized that infrastructure financing is potentially 
transformational and its financing is challenging. 
Lack of funding for infrastructure can hold back 
development process (Ari & Toivanen, 2005). 
Governments’ efforts to raise funding, in many 
cases, have been dampened by lack of fiscal space 
and limitations in regulatory frameworks. In order 
to adequately fund public infrastructure, govern-
ments have sought innovative funding mechanisms 
that safeguard the fiscal sustainability and encour-
age private sector participation. In this context, 
public–private partnerships and other private con-
tributions to infrastructure financing constitute an 
alternative to public spending on infrastructure.

Due to the importance of infrastructure, this 
study examines the determinants of infrastructure 
based on evidence from a large sample of coun-
tries. We also compare determinants of infrastruc-
ture in LAC to that in the rest of the world based 
on the importance of the initiatives in that region. 
Since infrastructure projects require substantial 
financial investment, the subsequent section inves-
tigates the determinants of financing options. We 
then conclude with a few final remarks.

Selected Determinants of 
Infrastructure Investment

Methodology

To help identify some of the factors explaining 
differences in the levels and quality of infrastructure 
across countries, we estimate a model based on 
Agénor and Neanidis (2015) and Calderon and 
Serven (2010) using a variety of estimation 
techniques. The model is:
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where i and t are the country and time indices, respec-
tively; GDPit is the log of GDP per capita (PPP, con-
stant terms); Infrait

j is the log of infrastructure of type 
j (telecommunication, power, and transport, meas-
ured by fixed telephone lines per 100 people, electric-
ity generation capacity, and road density in km of 
roads per km2, respectively). This specification 
accounts for (a) the heterogeneity of infrastructure 
assets; (b) their interconnectedness in stock accumu-
lation and growth processes; and (c) their different 
dynamics depending on policy priorities.

As in Agénor and Neanidis (2015), the model 
imposes the government budget identity 
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current expenditure, capital expenditure, primary 
balance, and as a percentage of GDP) excluding one 
fiscal variable (non-tax revenue) to avoid linear 
dependence. Xit

l  are standard control variables for 
growth and infrastructure (private sector credit, 
inflation, trade openness, fertility rate, urbanization 
rate, population density, rule of law, and private 
sector investment). eit and uit  are the error terms for 
country- and time-specific effects.

To verify the robustness of results, we estimate 
four alternative model specifications. We first esti-
mate a standard OLS panel regression technique 
controlling separately for country- and time-spe-
cific effects using the fixed effects estimator and a 
bias corrected version (LSDVC), which follows 
Bruno (2005). Then, we estimate a difference and 
system IV-generalized method of moments estima-
tors based on Arellano and Bond (1991) and 
Arellano and Bover (1995). These estimators sepa-
rately control for country-fixed effects and address 
potential endogeneity of the right-hand-side varia-
bles. We verified the validity of instruments in the 
GMM approach by applying specification tests, 

including the Hansen (1982) J-test of over-identi-
fying restrictions to examine the exogeneity of the 
instruments and the Arellano and Bond (1991) test 
for serial correlation, the existence of which can 
cause bias to both the estimated coefficients and 
standard errors. To avoid dynamic panel bias, we 
instrument for regressors that are not strictly exog-
enous (e.g., using the control variables).

Data Sources

The model is estimated using a dynamic panel of 
110 countries (advanced Europe, Canada and the 
United States, emerging Asia, LAC, and sub-
Saharan Africa) during 1990–2013. Data sources 
include Dealogic, the Energy Information Agency, 
IMF's World Economic Outlook and the Fiscal 
Affairs Department's Government Finance 
Statistics, the IMF’s Fiscal Affairs Department, the 
International Telecommunication Union, the World 
Bank, the World Economic Forum, and Worldwide 
Governance Indicators. A complete list of variables 
and data sources is presented in Table 1.

Table 1. Data

 Variable Scale Source Notes

1. Infrastructure quantitative and qualitative 
indicators

Road network Kilometers of road International Road Federation

Road density Kilometers of road per 
square kilometers of 
land area

IMF Staff estimates from 
International Road Federation 
(IRF) and World Bank data

Calculated from road 
network and landmass

Road rural access index Road access in percent 
of total population

World Bank

Roads paved Percent of total World Bank, World 
Development Indicators

Mobile phone lines Per 100 persons World Bank, World 
Development Indicators

Fixed telephone lines Per 100 persons International 
Telecommunication Union

Fixed telephone access Percent of total 
population

International 
Telecommunication Union

(Table 1 Continued)
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 Variable Scale Source Notes

Fixed telephone faults Faults reported over 
a year per 100 fixed 
telephone lines

International 
Telecommunication Union

Electricity generation 
capacity

Million kilowatts Energy Information Agency

Access to electricity Percent of total 
population

World Bank

Electricity distribution 
losses

Percent of total 
electricity

World Bank

Infrastructure quality, 
overall

Index (0 to 7) World Economic Forum, 
Global Competitiveness 
Report

Infrastructure quality, 
electricity

Index (0 to 7) World Economic Forum, 
Global Competitiveness 
Report

 Infrastructure quality, 
roads

Index (0 to 7) World Economic Forum, 
Global Competitiveness 
Report

 

2. Infrastructure 
financing indicators

Infrastructure financing, 
bonds

Current U.S. dollars IMF Staff estimates from 
Dealogic data

Includes all bonds and 
syndicated loans to 
infrastructure-focused 
companies, defined 
as those falling in the 
following categories: 
(a) Transportation; 
(b) Construction/
Building; (c) 
Telecommunications; 
(d) Utilities; (e) Water 
& Sewage.

Infrastructure financing, 
loans

Current U.S. dollars IMF Staff estimates from 
Dealogic data

Infrastructure financing, 
local currency, bonds

Current U.S. dollars IMF Staff estimates from 
Dealogic data

Infrastructure financing, 
local currency, loans

Current U.S. dollars IMF Staff estimates from 
Dealogic data

Infrastructure financing, 
foreign currency, bonds

Current U.S. dollars IMF Staff estimates from 
Dealogic data

 Infrastructure financing, 
foreign currency, loans

Current U.S. dollars IMF Staff estimates from 
Dealogic data

3. Real and monetary 
indicators

Per capita gross 
domestic product

Constant PPP U.S. 
dollars, per person

World Bank, World 
Development Indicators

Public investment Billion constant PPP 
U.S. dollars

IMF, Fiscal Affairs Department

Public capital stock Billion constant PPP 
U.S. dollars

IMF, Fiscal Affairs Department

(Table 1 Continued)

(Table 1 Continued)
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 Variable Scale Source Notes

Private investment Billion constant PPP 
U.S. dollars

IMF, Fiscal Affairs Department

Private capital stock Billion constant PPP 
U.S. dollars

IMF, Fiscal Affairs Department

Private participation in 
infrastructure

Constant U.S. dollars IMF Staff estimates from 
World Bank data

Credit to private sector Share of GDP IMF, International Finance 
Statistics

Labelled in the IFS as 
“claims on the private 
sector”

 Consumer price inflation Year over year percent 
change

IMF, World Economic 
Outlook

 

4. Fiscal indicators

Government total 
revenues

Share of GDP IMF, Government Finance 
Statistics

Tax revenues Share of GDP IMF, Government Finance 
Statistics

Government total 
expenditures

Share of GDP IMF, Government Finance 
Statistics

Public capital 
expenditures

Share of GDP IMF, Government Finance 
Statistics

Public current 
expenditures

Share of GDP IMF, Government Finance 
Statistics

Government interest 
expenditures

Share of GDP IMF, Government Finance 
Statistics

Public debt Share of GDP IMF, World Economic 
Outlook

 Primary balance Share of GDP IMF, Government Finance 
Statistics

 

5. External indicators
Trade openness Share of GDP IMF Staff estimates from 

World Economic Outlook 
data

Calculated as the 
sum of exports and 
imports to GDP

Terms of trade Index IMF, World Economic 
Outlook

 Foreign direct 
investment (net)

Billion current U.S. 
dollars

IMF, World Economic 
Outlook

 

6. Institutional quality 
and social indicators

Rule of law governance 
indicator

Index, (–2.5 to +2.5) Worldwide Governance 
Indicators

(Table 1 Continued)

(Table 1 Continued)
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 Variable Scale Source Notes

Fertility rate Births per woman World Bank, World 
Development Indicators

Urbanization rate Percent of total 
population

World Bank, World 
Development Indicators

Population In million persons World Bank, World 
Development Indicators

 Landmass In square kilometers World Bank, World 
Development Indicators

 

Source: Authors' own work.

Results
The empirical analysis reveals a dispersion of 
regression estimates. Nevertheless, in general, 
results suggest that, in addition to the dynamism of 
each economy (represented by its GDP growth), 
the following factors tend to matter for infrastruc-
ture investment (Tables 2 and 3).2

•	 The public sector’s budget constraint: 
Fiscal consolidation in the form of a higher 
primary fiscal surplus tends to reduce the 
indicator for telephone lines (although esti-
mates are not statistically significant), but not 
necessarily other types of infrastructure; and 
higher public investment appears less impor-
tant than one might expect in the regressions 
for road density and telephone lines. These 
results might, in part, reflect the increasing 
obsolescence of fixed telephone lines, and 
the increasing role of the private sector in the 
development of roads as discussed below. A 
higher debt burden appears to deter increases 
in electricity generation capacity.

•	 Private sector participation: An increase 
in private investment is generally associ-
ated with stronger infrastructure accumula-
tion, especially in electricity generation. A 
negative association with fixed telephone 
lines may reflect again the obsolescence of 
fixed lines and the role of private firms in 
developing mobile telephony.

•	 Interdependence among types of infra-
structure: Power, road, and telephone 
infrastructure stocks are positively linked 
in many of the specifications. This suggests 
a tendency among countries to adopt broad-
ranging infrastructure strategies.

•	 Other determinants: Infrastructure invest-
ment in LAC generally appears responsive 
to controls that measure aspects of economic 
or social development, such as the level of 
income, the degree of urbanization, popula-
tion density, fertility, rising financial depth, 
and rule of law.

The results are qualitatively similar for both the 
full and LAC samples, although some of the results 
appear stronger in the LAC sample. The net impact 
of public investment on electricity and transport 
infrastructure stocks may depend on how the 
investment is financed (new debt, tax increases, or 
current spending cuts). For example, a 1 percent 
increase in the public capital-to-GDP ratio financed 
through debt will lead to an increase in road density 
of up to 0.041 percent for the full sample and 0.173 
percent for LAC. A 1 percent increase in the public 
capital-to-GDP ratio fully financed (in the same 
year) by an equivalent 1 percent rise in the tax-to-
GDP ratio would lead to an average increase in 
road density of up to 0.035 percent for the full 
sample and to 0.163 percent for LAC. A 1 percent 
increase in capital spending financed by a 1 percent 

(Table 1 Continued)
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cut in current spending will raise road density up to 
0.062 percent for the full sample and up to 0.225 
percent for LAC. A similar exercise for electricity 
generation suggests that the reaction to debt-
financed public investment is stronger in LAC than 
in the full sample, whereas the reaction to public 
investment that is financed with savings elsewhere 
in the budget is stronger in the full sample. (The 
significance of these net effects has not been tested 
in the tables, which show individual coefficients’ 
significance levels as measured by p-values.)

Determinants of Domestic 
Financing of Infrastructure

Methodology

To evaluate the importance of financial market 
depth and openness in determining the degree of 
domestic financing for infrastructure investment, 
we estimate the model:

domestic depth financial openness trade oi t i t i t, , ,= + +g q f ppennessi t, +

domestic depth financial openness trade oi t i t i t, , ,= + +g q f ppennessi t, + f t ei t i t+ +d , , 2( ) (2)

where depthi t,  is the credit-to-GDP ratio, which is 
taken as a proxy for domestic financial depth; 
finanical opennessi t,  is the FDI-to-GDP ratio, which 
proxies for financial openness; trade opennessi t,  is 
trade openness (the sum of the absolute values of 
imports and exports); fi is a vector of country- 
specific time-invariant intercepts; d t  are the coeffi-
cients for time fixed effects; and ei t,  is a vector of 
residuals. Two different proxies for domestic infra-
structure financing (domestici t, ) are used: the share 
of domestic financing in total infrastructure financing 
and total domestic infrastructure financing as a share 
of GDP. Parameters of interest (g , q , and f ) are 
assumed to be homogeneous across panel members.

Results
Not surprisingly, the estimation results show that 
financial market depth and the degree of openness 
(both trade and financial) lead to higher levels of 
domestic infrastructure financing across countries 
(Table 4). The preferred specification, which incor-
porates country-and time-fixed effects, suggests 
that a 1 percent increase in credit-to-GDP, FDI-to-
GDP, or trade-to-GDP increases the share of domes-
tic financing in total infrastructure financing by 
0.40 percent, 0.48 percent, and 0.34 percent, respec-
tively. Likewise, when using total domestic infra-
structure financing as a share of GDP as the proxy 
for domestic financing, the results suggest that a 
1 percent increase in credit-to-GDP, FDI-to-GDP, or 
trade-to-GDP increase domestic infrastructure 
financing by 0.016 percent, 0.015 percent, and 
0.021 percent of GDP, respectively.

Conclusions
Progress in improving infrastructure is necessary to 
spur economic growth and development by reduc-
ing costs of production and transport and facilitat-
ing communications and trade. For emerging and 
developing countries, such as those in LAC, infra-
structure shortfalls will need to be overcome to 
avoid hampering the countries’ growth potential.

Fiscal policy plays a critical role in improving the 
infrastructure network. The extent of fiscal space to 
sustainably support infrastructure investment, and 
the level and composition of public financing instru-
ments matter significantly for infrastructure stock 
accumulations. However, public money is not the 
only mechanism for enhancing infrastructure; pri-
vate sector participation in providing infrastructure 
is a useful complement. Both of these options require 
a suitable macroeconomic and regulatory environ-
ment. In addition, financial depth and strong links to 
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the rest of the world through trade and foreign 
investment are associated with raising domestic 
finance for infrastructure investment.

Notes

1.  The views expressed in this article are those of the 
authors and do not necessarily represent the views of 
the IMF, its Executive Board, or IMF management.

2.  For robustness, we estimated parsimonious specifica-
tions of the equations with fixed country and time 
effects, using a general to specific regression approach 
(results not shown, but available upon request).
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