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EXECUTIVE SUMMARY
Over the past decade, rising oil prices have translated into high levels of public investment in
most MENA and CCA oil exporters (MCDOEs).2,3 This has prompted questions about the
efficiency of public investment in generating growth and closing infrastructure gaps, as well as
concerns about fiscal vulnerabilities.
Given the inherent difficulties with measuring investment efficiency, this Staff Discussion
Note uses several alternative methods to assess the efficiency of public investment and
applies them especially (but not exclusively) to MCDOEs. The methodologies include efficiency
frontier analysis, assessment of unit costs of large investment projects in selected sectors, and
analysis of the quality of public investment management (PIM) systems. The paper also uses
econometric analysis to explore the drivers of public investment efficiency, and presents two brief
case studies of successful PIM frameworks in resource-rich countries. Most of the analyses use a
global sample and other oil exporters as benchmarks when making cross-country comparisons.
The main finding of the paper is that MCDOEs have substantial room to improve public
investment efficiency. Notwithstanding the limitations of available data and methodologies, the
MCDOEs appear to lag behind the best performers on all three main efficiency measures used in this
paper. Public investment efficiency varies within the MCDOEs, with the Gulf Cooperation Council
countries (GCC) generally ranking higher than other MCDOEs.4
Another important message is that strong institutions can play a crucial role in fostering the
efficiency of public investment. This finding is supported by the econometric analysis of efficiency
scores, the PIM assessment, and case studies. Strengthening institutions, though challenging, should
begin now, as this process will require sustained efforts over many years:


In the near term, MCDOEs could improve the efficiency of public investment by adopting
a strategy to strengthen the oversight of public investment projects, while launching
broader reform efforts. Such a strategy could be based on increasing the transparency of
investment projects and preparing, at the country level, both an infrastructure needs assessment
and an in-depth diagnosis of the PIM system, in cooperation with development partners.



After a few years, on the basis of the in-depth analysis of the PIM system, the focus
should turn to revamping the framework for managing public investment. Stronger
medium-term budget frameworks, more thorough appraisal and selection of investment

2
The MCDOEs include 15 countries: 11 countries in the Middle East and North Africa (MENA) region (Algeria,
Bahrain, Iran, Iraq, Kuwait, Libya, Oman, Qatar, Saudi Arabia, United Arab Emirates, Yemen) and four countries in the
Caucasus and Central Asia (CCA) region (Azerbaijan, Kazakhstan, Uzbekistan, Turkmenistan).
3

In this paper, oil-exporting countries refer to oil and/or gas exporting countries.

4

The GCC countries are Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and United Arab Emirates.
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projects, and systematic ex-post evaluations could help strengthen the productivity of public
investment and enable high growth returns from investment projects.

I.

INTRODUCTION

Strong oil revenues provide an opportunity for policymakers in oil-exporting countries to
accelerate growth and promote diversification through efficient public investments that yield
high social dividends. In particular, public investments could enable the buildup of a stock of
physical capital into assets that enhance economic growth and overall social welfare. Vandycke
(2013) and Sachs and Warner (1995) highlight the role of oil resources in the economic development
of countries such as Australia, Canada, Norway, and the United States, and point out how countries
such as Indonesia and Malaysia have used oil revenue to finance investments and made a “big push”
in industrial development. Public investment thus can play a prominent role in boosting growth and
long-term development (IMF, 2014), as well as in enhancing non-oil growth prospects (Collier and
others, 2009). The extent to which public investment contributes to this goal, however, depends on
its efficiency (Gupta and others, 2014).
Measuring investment efficiency, though challenging, is crucial to assessing whether public
investment is yielding its expected results. The analytical challenges in measuring investment
efficiency, which are not exclusive to oil-exporting countries, include ambiguity in defining suitable
inputs and outputs, sensitivity to outliers, limited availability of appropriate cross-country data, and
difficulties in differentiating the role of efficiency from other relevant factors affecting the
productivity of public investment. For example, certain techniques for measuring efficiency rely on
an estimate of public capital stock that is imperfect.5 Given these challenges, most of the analytical
results in this paper are presented by country groups.
Several approaches to measuring public investment efficiency have been used in previous
studies. The approaches include estimates of how much of a dollar of public investment actually
translates into public capital (Pritchett, 2000); estimates of the unit cost of large infrastructure
projects in Europe and Central Asia, covering two MCDOEs (Alexeeva and others, 2011); and public
sector performance indicators, with a focus on spending efficiency in new European Union member
states and emerging markets (Afonso and others, 2010). The IMF and World Bank have also
developed an index for assessing the quality of the public investment management (PIM) systems in
71 developing countries (Dabla-Norris and others, 2012), including eight oil exporters and three
MCDOEs.

5

These difficulties are also present in broader analysis aimed at measuring the efficiency of public spending. See
Mandl, Dierks, and Ilzkovitz (2008) for a survey of different methods used for cross-country comparisons of the
efficiency and effectiveness of public spending.

6
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This Staff Discussion Note uses several approaches to gauge the efficiency of public
investment in MCDOEs. Section II discusses why improving public investment efficiency is a
priority. Section III assesses public investment efficiency, and compares the performance of MCDOEs
with that of benchmark groups, namely, with commodity exporters with strong institutions in other
regions, and with a global sample.6 The methods used for cross-country comparisons include a
novel application of the efficiency frontier analysis, calculations of unit costs for large investment
projects, and assessments of public investment processes. Section IV explores the determinants of
public investment efficiency using cross-country regressions and reviews two successful country
frameworks for public investment management. Section V concludes with main findings and policy
implications.

II.

WHY IMPROVING PUBLIC INVESTMENT
EFFICIENCY IS A PRIORITY

Improving public investment efficiency in MCDOEs is a priority in part because the countries
continue to have substantial infrastructure needs. For example, MCDOEs’ stock of paved roads is
considerably smaller than in advanced economies (Figure 1). This is the case even for the GCC
countries, the best performers within the MCDOE group. The gap vis-à-vis advanced economies is
less pronounced in some other areas such as electricity generation capacity, where the GCC
countries (but not the other MCDOEs) are already on par with advanced countries (Figure 2).
Figure 2. Electricity Generation Capacity, 2011
( 1,000 kilowatts per million people)

Figure 1. Paved Roads, 2011
(Kilometers per million people)
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The global sample includes countries from all regions.
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At the same time, most of the MCDOEs have maintained high levels of public investment over
the past decade.7 Since the early 2000s, and amid rising oil prices, public investment has increased
in MCDOEs on the back of sustained
Figure 3. Public Capital Expenditure, 200112 1/ 2/
high oil revenues and with the adoption
(In percent of GDP)
12
12
of major infrastructure programs. Even
2001
during the global financial crisis
10
10
2007
in 2008/09, capital spending remained
8
8
2012
high and was part of the fiscal stimulus
6
6
provided by governments of several
4
4
MCDOEs to mitigate the impact of the
2
2
crisis.8 Notwithstanding the recovery
from the crisis and the unwinding of the
0
0
GCC
Non-GCC
MCDOE
Other oil Emerging Emerging
fiscal stimulus in some countries, public
exporters 3/
Asia
Markets 4/
investment levels in MCDOEs (as a share
Source: IMF, World Economic Outlook (WEO) database; and IMF staff calculations.
Refers to general government and excludes oil-related investment of public companies.
of GDP) remain almost twice as high as in 1/
2/ Does not include non-oil investment financed by the sovereign wealth fund.
3/ Includes oil exporting countries in other regions as classified by the WEO.
other emerging markets, excluding China
4/ Emerging markets excluding China and the MCDOEs.
(Figure 3).
In some countries, high capital
spending has contributed to weaker
fiscal positions and exacerbated fiscal
vulnerability to sudden declines in oil
prices. With sizable increases in public
investment, the fiscal position of most
MCDOEs has deteriorated, with balances
turning into deficits in eight out of 15
countries. The growing fiscal vulnerability
in most countries to a potential decline in
oil prices is evidenced by the increase in
budget breakeven oil prices (Figure 4), as
highlighted in the IMF’s Fall 2013
Regional Economic Outlook for the
Middle East and Central Asia.

Figure 4. Break-even Fiscal Oil Price, 2009 and 2013
(In U.S. dollars)
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Source: IMF, Fall 2013 Regional Economic Outlook for the Middle East and Central Asia.

This was not the case in several advanced economies during the crisis that experienced large increases in public
debt almost entirely unrelated to public investment (Ostry and others, forthcoming).
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budget as part of investments of public enterprises (e.g., Saudi Arabia), or as investments of sovereign wealth funds
(e.g., Kazakhstan and Turkmenistan). But limited data availability prevents such analysis.
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Improving efficiency of public investment could thus help MCDOEs improve infrastructure
quality without a deterioration in the fiscal position. This is an especially high priority in
MCDOEs dealing with a relatively short horizon of resource production (e.g., Bahrain, Azerbaijan, and
Oman, which have less than a generation left before their natural resources are exhausted).

III. ASSESSING PUBLIC INVESTMENT EFFICIENCY
This Staff Discussion Note explores three alternative measures of public investment
efficiency. The first measure refers to the relative efficiency in translating monetary inputs into
infrastructure outputs (efficiency frontier analysis)
Figure 5. Efficiency Frontier Analysis
(Figure 5); the second measure is an estimated
Output
C
D
unit cost of large infrastructure projects; and the
third measure focuses on the quality of the public
Gap
B
investment management system. In contrast to the
F
approach of Pritchett (2000), these definitions of
efficiency provide a measurement of efficiency or
A
E
Efficient: A, B, C, D
inefficiency relative to the best-performing
Input
countries in the sample.

A. Efficiency Frontier Analysis

Source: Prepared by IMF staff.

Efficiency frontiers can be used to assess the relative efficiency of the MCDOEs in translating
public investment expenditures (inputs) into infrastructure (outputs). The efficiency scores
reflect how far any given country is from the production possibility frontier determined by the best
performers across the globe (see Annex I for more details on the methodology). To our knowledge,
this method has not been employed previously for assessing public investment efficiency.
Assessments of the efficiency of public investment are carried out with a two inputs–one
output model:


Inputs: The key input is real public capital stock per capita in purchasing power parity (PPP)
terms, estimated based on the Penn World Table database.9 The auxiliary input is per capita
GDP, which is used as a proxy for the contributions of the private sector to infrastructure
services. The variables are averaged over the period 2006–12, given the availability of data used
on the output side.



Output: The output measure for infrastructure is proxied with the infrastructure component of
the Global Competitiveness Indicator (GCI) developed by the World Economic Forum (averaged
over 2006–12, given data availability).10 This infrastructure indicator (Figure 6) is largely
qualitative, as it covers several dimensions of the quality of infrastructure derived from

9

See Gupta and others (2014) for the details on the estimations of public capital stock.

10

Due to data limitations, it is not possible to distinguish between public and private sector infrastructure.
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perception surveys, including transport (roads, railroads, ports) and electricity supply. This means
that the calculated scores are not a direct measure of efficiency and they primarily capture
relative, rather than absolute, performance. That said, the infrastructure indicator also includes
quantitative measures of infrastructure components, such as telecommunication network per
100 people (fixed lines and mobile subscriptions) and available airline seat kilometers per week,
reducing concerns about the use of a survey-based index for cross-country comparison.
Figure 6. Infrastructure Quality and GDP per Capita
(Index)
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The GCI index of infrastructure quality is highly correlated with the physical measures of
infrastructure, further easing any concerns about this survey-based dataset. The correlation
coefficient between the country scores for infrastructure quality and the quantity of paved roads per
capita is 0.7 (or equivalently, R2= 0.44) (Figure 7).11 Electricity generation capacity per capita and
phone lines per capita are also strongly correlated with the GCI infrastructure quality index, with the
correlation coefficients above 0.6 (R2= 0.43) (Figure 8).

11

The smallest 5 percent of countries (by land mass) are excluded as in these economies other forms of
transportation can be more important.
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Figure 7. Infrastructure Quality and Paved Roads (2011 or latest available)
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Figure 8. Infrastructure Quality and Electricity Generation (2011 or
latest available)
Quality of Overall Infrastructure

(Index)
7
6
5
4
3

TCD

2

CHE
FRA
FIN
ISL
DNK
AUT
ARE
GER
SWE
PRT
NLD
CAN
JPN
BEL
OMN
KOR
ESP
MYS
GBR
SAU
QAT
CZE
EST USA
CYP
CHL
TUR
SVN
NAM
HRV
LTU BRN
ISRAUS
TUNJOR HUN
NOR
THA
LKA
GTM
NZL KWT
SLV
RWA
PAN
GMB BWA
GEO
IRL
ZAF
GRC
LVA
TTO
AZE
URYUKR
MAR JAMMEX
SWZ
ALB
SUR
SVKITA
CHN
KHM
IRN
ARM
IDN
EGY
KEN GHAZMB
IND
POL
GUY
KAZRUS
DZA
HND
ECU
MKD
KGZ
UGA
ETH
BRA
SEN
MLI
CIV
CPV
COL
CRI
ARG MNE
PER
MWI
PAK
BOL
PHL DOM
ZWE
LSO
TZA
VNM
BEN
NIC
CMR
BGR
YEMMOZMDA
MDGNGA
VENSRB
BGD
BFA NPL MRT
BDI
MNG LBN
PRY
BIH
AGO
HTI

R² = 0.4266

1
0
0

2
4
6
8
Ln [Electricity Generation Capacity per Capita] (1000kw/million persons)

10

Sources: Global Competitiveness Indicators; World Bank, World Development Indicators;
and IMF, World Economic Outlook (for per capita measures).

Two types of nonparametric frontiers are used to estimate the efficiency of public investment.
The first is the partial frontier method called Partial Free Disposal Hull (PFDH) (or order-m efficiency),
and the second is the Data Envelopment Analysis (DEA). The main difference between them is that
the PFDH frontier benchmarks against a group of peers and uses re-sampling to improve
robustness, reducing sensitivity to outliers, measurement errors, and other issues that are common
in cross-country data. The DEA is clearly sensitive to the presence of outliers and could overestimate
inefficiencies by benchmarking a country relative to only a few best performers in the sample. For
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assessing technical efficiency, this Staff Discussion Note uses an output-oriented analysis; therefore,
efficiency scores imply the proportional amount by which output could be increased while leaving
input (public stock of capital) unchanged.12

PFDH and DEA Efficiency Scores
The estimated efficiency scores suggest that the relative efficiency of MCDOEs tends to be
lower than in non-MCD commodity-exporting countries.13 Within the MCDOEs, countries in the
GCC perform better than the non-GCC MCD countries. The performance of the GCC group, however,
is weaker than that of the non-MCD commodity exporters with strong institutions (e.g., Australia,
Canada), or the best performers in the global sample (e.g., Germany, the United Kingdom). While the
relative position of the groups is broadly unchanged with the use of different frontiers, the PFDH
scores display a larger variability around the efficiency frontier (Figure 9).
Figure 9. Infrastructure Quality (Infrastructure Component – Global Competitiveness Indicator)
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A comparison of the efficiency scores across
country groups points to substantial room for
efficiency improvements in MCDOEs. Under both
methodologies, the MCDOEs’ performance ranks
well when compared to low-income countries but
lags that of advanced economies (Table 1). The
magnitude of the inefficiency depends on the
frontier under consideration. Under the DEA
analysis, for example, the median efficiency score

Table 1. Relative Efficiency Scores by
Income level
(Median efficiency score)
Infrastructure Quality
PFDH
DEA
Advanced economies
1.03
0.90
Emerging markets
0.91
0.82
Low-income countries
0.85
0.75
MCDOEs
0.93
0.82
Source: IMF staff estimates.

12

An efficiency score of 0.8, for example, would imply that the infrastructure stock could be increased by 20 percent
(or 1–0.2) with the same level of inputs.
13

Annex IV presents scores for selected analytical country groups. The charts present the maximum, minimum, and
median of all the scores in the relevant group.
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indicates that MCDOEs could increase the infrastructure quality by 18 percent with the same amount
of investment.14

B. Project-level Cost Analysis
This section examines the efficiency of public investment by estimating and comparing the
unit costs of large public infrastructure projects. Given limited data availability and the emphasis
on large-scale projects, the section focuses on mass transit (namely, metros) and roads. Project-level
data from the Zawya database are used to calculate the per-kilometer unit cost of mass transit
projects and roads. The main caveat is that other factors that could legitimately affect the unit cost
(e.g., cost of land and other inputs, quality, technical complexities, underground component, and
geographical differences) are omitted due to the lack of comparable information. Despite these
limitations, a broad comparison of unit investment costs across country groups may still be
indicative of the general cost trends. Examples of earlier studies of unit investment costs include
Alexeeva and others (2011), Flyvbjerg (2008), and Fox (2000).

Mass Transit
The project-level analysis reveals a substantial variation in the contracted cost estimates of
mass transit systems in MCDOEs.15 The per-kilometer cost estimates of 14 such construction
projects in MCDOEs ranges between $44 million and $104 million, based on contract values.
Because of the risk of substantial cost escalation evidenced in the literature for infrastructure
projects, the final costs of these mass transit projects are likely to be higher. Flyvbjerg, Skamris, and
Buhl (2002) find an average cost overrun of 45 percent for rail-related transportation projects, with a
higher average (65 percent) for projects outside Europe and North America.
The final cost estimate of mass transit projects in MCDOEs, assuming typical cost overruns, is
higher than in other regions in only a few cases (Figure 10). With all mass transit projects but
one still under construction in MCDOEs, this Staff Discussion Note approximates the possible final
cost of such projects using the assumption of a 65 percent cost overrun from Flyvbjerg, Bruzelius,
and Wee (2008), and converts this cost to 2002 prices using the U.S. construction price index. The
75 percent cost overrun observed in the only mass transit project completed among MCDOEs
(Dubai) is similar to the average cost overrun of 65 percent found by Flyvbjerg, Skamris, and Buhl
(2002) for projects outside Europe and North America. For all MCDOEs (except one), the final cost
estimates are above the average cost of mass transit systems in Asia and Latin America. For two of
five countries in the sample of MCDOEs, the final cost estimates are higher than those of mass
transit projects in the United States.
14

The efficiency scores derived from the different frontiers are not directly comparable. In particular, the PFDH
allows the presence of super-efficient countries located beyond the production possibility frontier, assigning them
efficiency scores higher than 1. Under the DEA, the maximum score assigned to countries in the frontier is 1.
15

Given data availability for mass transit projects, selected MCDOEs refer to Algeria and the GCC. The Zawya
database includes projects in Algeria (1), Kuwait (1), Qatar (4), Saudi Arabia (4), and the United Arab Emirates (4).
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If low wage costs are taken into account, all MCDOE mass transit projects appear more
expensive than similar projects in the United States. Moreover, for three out of five MCDOEs, the
final adjusted cost estimate is four to six times the adjusted estimate in the United States. However,
an important qualifier to the comparison with the United States is that this calculation does not
control for the cost of land or for different costs of raw materials, which MCDOEs must often import
at an additional expense.

Figure 10. Mass Transit Final Cost Estimates
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Roads
The construction costs calculated from data on largescale road projects also point to substantial variation
across MCDOEs.16 The per-kilometer-per-lane cost
estimates for 16 road construction projects in MCDOEs vary
from $0.2 million to $1.7 million, excluding the projects
with the lowest and highest unit costs. The average cost
estimate per kilometer per lane is $1.1 million.
($0.75 million excluding the outliers), which is broadly
similar to the unit cost estimates for central and eastern
European and central Asia countries implied by the
estimates in Alexeeva and others (2011).

16

Figure 11. Average Cost Overruns
(Percent of original project cost)
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Source: Flyvbjerg, Skamris, and Buhl (2002).

For roads, the included construction projects are in Iraq (1), Kuwait (1), Oman (1), Qatar (4), Saudi Arabia (3), and
the United Arab Emirates (6).
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The literature and experience in the region suggest that the cost escalation of road and rail
construction projects is less of a concern than that of mass transit projects.17 The Muscat
Expressway in Oman, completed in 2012 with a cost close to $350 million, compared with a contract
value of $330 million, shows a 6 percent cost overrun. In a sample of 258 transport projects in 20
mostly advanced countries, Flyvbjerg, Skamris, and Buhl (2002) identified average cost overruns of
28 percent. Overruns are usually associated with both optimism bias in project costing or
inadequate controls during project execution.

C. Public Investment Management Index
This section discusses as an alternative measure
of public investment efficiency an index that
captures the institutional quality of public
investment management. The Public Investment
Management Index (PIMI) was developed by DablaNorris and others (2012) for 71 countries.18 The PIMI
covers four main stages of the project cycle, and
focuses on institutional processes associated with
public investment spending allocated through the
central government budget (Table 2).19 20 As with
any index of this type, caution needs to be exercised
when interpreting the quantitative results, since the
PIMI criteria were selected using informed judgment.

Table 2. Public Investment Management Index
1. Strategic Guidance and Project Appraisal
Costed sector strategies
Appraisal standards
Economic appraisals
Independent check
2. Project Selection and Budgeting
Medium-term planning and integration
Investment selection
Scope of the legislature’s scrutiny
Public access to key fiscal information
3. Project Implementation
Open competition for aw ard of contracts
Complaints mechanism
Capital budget execution
Existence and effectiveness of internal controls
Internal audit in line w ith international standards
4. Project Evaluation and Audit
Routinely performed ex-post evaluations
External audits scrutinized by the legislature
Asset registers
Source: Dabla-Norris and others (2012).

This Staff Discussion Note expands the PIMI to MCDOEs on the basis of responses provided
by country authorities to a PIMI survey in late 2013. Overall, scores are available for eight out of
15 MCDOEs. The responses from country authorities were validated with IMF Country Desks, given
the lack of required information through other sources. As a result of this process, the responses to
some questions were revised downward (see aggregate PIMI scores for selected analytical groups in
Annexes III-IV).

17

See Flyvbjerg, Skamris, and Buhl (2002) and Flyvbjerg (2007).

18

The index was constructed using diagnostics of countries’ public investment management (PIM) systems based on
the World Bank and other donor assessments, budget survey databases, and expert surveys.

19

The basic processes and best practices underpinning the PIMI are presented in detail in Annex III.

20

Building on the work of Rajaram and others (2010), Rajaram and others (2014) develop an alternative public
investment management framework consisting of eight critical features of the project cycle: guidance; appraisal;
independent review; selection; implementation; adjustment; operation; and evaluation. The authors present a number
of case studies (including resource-dependent countries outside MCD), assessing their practices against this
benchmark.
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PIMI Scores
The available sample of MCDOEs outperforms oil exporters from other regions, but lags
behind the best-performing countries (Figure 12). The PIMIs of the MCDOEs on average
outperform countries in sub-Saharan Africa (SSA) and emerging Asia and the Pacific (AP), and score
similarly to countries in Central and Eastern
Figure 12. Public Investment Management Index by Region
3.0
3.0
Europe (CEE) (see list of countries and groups
Oil Importers
Oil Exporters
2.5
2.5
in Annex III). This comparison requires some
caution, however, given the limited coverage
(8)
2.0
2.0
(2)
of oil exporters in other regions (six in SSA,
(1)
1.5
1.5
one in Emerging AP, and two in Latin America
(6)
1.0
1.0
and the Caribbean (LAC)). Despite this
0.5
0.5
relatively good performance of the MCDOEs,
the average overall score is about only half
0.0
0.0
SSA
Emerging AP
MCD
CEE
LAC
the score of strong performers such as Brazil
Sources: Dabla-Norris and others (2012); country authorities; and IMF staff estimates.
and South Africa.
Note: Number of countries in parentheses.
Looking at the project cycle, MCDOEs’ performance is particularly weak at the appraisal and
selection stages (Figure 13). The analysis of median scores suggests that the MCDOEs lag behind
countries in the CEE and LAC regions in the appraisal and selection stages of the project cycle, but
perform better than SSA. The main areas for improvement in MCDOEs include cost-benefit analysis,
at least for large projects; medium-term planning and budgeting frameworks integrated with the
annual budget;
Figure 13. Public Investment Management Index Scores by Stage and Region
selection of
Selection
Appraisal
4.0
4.0
4.0
4.0
investments on the
Max
basis of relevant
3.0
3.0
3.0
3.0
sector strategies; and
Median
2.0
2.0
2.0
2.0
consideration of
recurrent costs. In the
1.0
1.0
1.0
1.0
implementation and
Min
evaluation stages, the
0.0
0.0
0.0
0.0
SSA
Emerging MCDOE
CEE
LAC
SSA
Emerging MCDOE
CEE
LAC
MCDOEs score above
AP
AP
the average of most
Evaluation
Implementation
4.0
4.0
4.0
4.0
of the other regions.
Annex III elaborates
3.0
3.0
3.0
3.0
further on the
components of the
2.0
2.0
2.0
2.0
PIMI and presents the
1.0
1.0
1.0
1.0
performance of
MCDOEs countries
0.0
0.0
0.0
0.0
SSA
Emerging MCDOE
CEE
LAC
across all stages of
SSA
Emerging MCDOE
CEE
LAC
AP
AP
the PIMI.
Sources: Dabla-Norris and others (2012); country authorities; and IMF staff estimates.
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IV. EXPLAINING PUBLIC INVESTMENT EFFICIENCY
A. Empirical Analysis
Cross-country regressions suggest that high public investment efficiency is generally
associated with good institutional quality and low dependency on natural resource receipts:


Quality of institutions. Based on specification (1) in Table 3, a one standard deviation increase
(about three percentage points in the quality of governance measures from the International
Country Risk Guide, namely bureaucracy quality, corruption, and law and order) could improve
public investment efficiency by 0.20 (i.e., about 22 percent of the average score in the sample).
The result is consistent with the finding in other literature that in countries with weak
institutional quality, governments may use capital spending as a vehicle for rent-seeking (Keefer
and Knack, 2007; Grigoli and Mills, 2014), which leads to inefficient spending.



Natural resource receipts. Results from specification (1) also suggest a negative association
between dependency on natural resources and public investment efficiency: an increase by one
standard deviation in natural resource receipts (about 17 percent) could reduce the efficiency of
public investment by 0.02, which is roughly 3 percent of the average score in the sample.
However, the impact estimates are no longer significant in other specifications. The finding is
consistent with Gelb and Grassman (2010), who provided evidence that the high volatility of
natural resource revenues of oil and gas exporters has contributed to the poor quality of public
spending.



Official development assistance (ODA). Results show that ODA is generally positively
associated with investment efficiency, although the estimated coefficient is statistically
insignificant.

Using alternative indicators of institutional quality and including additional control variables
do not generally affect the results. The regression analysis considers an alternative variable for the
quality of institutions: the World Governance Indicator (WGI) from the World Bank (see specification
(2)). The additional controls are public investment in percent of GDP, oil reserve horizon,21 and
public investment volatility.22,23 The impact of institutional quality on public investment efficiency is
significant under both alternative measures of institutional quality with additional control variables.24
21

The oil reserve horizon is a dummy variable equal to 1 if a country’s reserve horizon is greater than the median of
all oil-exporting countries, based on BP data.
22

Dummy variable equal to 1 if the standard deviation of annual percent changes in real public investment is greater
than the 90th percentile in the sample.

23

Additional variables explored in this analysis that did not affect the results and were statistically insignificant
include the degree of urbanization, population density, and business environment.

24

The Budget Institutions Index from Dabla-Norris and others (2011) was used as another alternative measure of
quality of institutions. The variable, while statistically significant, leads to a drop of about two-thirds of observations.
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The adverse impact of the public investment level on efficiency could reflect diminishing returns on
investment and/or wasteful public spending, though the estimates are not statistically significant.25

Table 3. Main Determinants of Public Investment Efficiency
Dependent Variable

Efficiency Scores (PFDH) 1/
(1)

Quality of Institutions 2/

0.0230***
(0.00509)

Quality of Institutions Alternative 3/
Natural Resource Receipts
Official Development Assistance

(2)

-0.00206*
(0.00110)
0.000705
(0.00321)

(3)
0.0215***
(0.00559)

0.00323***
(0.000587)
-0.00104
(0.00102)
0.00341
(0.00252)

-0.00143
(0.00145)
0.00155
(0.00372)

Public Investment Level

Constant

0.730***
(0.0551)

0.736***
(0.0434)

-0.00394
(0.00549)
0.0148
(0.0439)
0.000591
(0.000806)
0.726***
(0.0881)

Observations
R-squared

98
0.313

114
0.337

98
0.323

Oil Reserve Horizon 4/
Public Investment Volatility 5/

Note: Robust standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
1/ PFDH scores estimated using the infrastructure component of the GCI (2006-12).
2/ ICRG measure on a scale from 0 to 30 with higher values indicating better quality
governance.
3/ WGI index.
4/ Oil reserve dummy variable equals 1 if a country's reserve horizon is greater than
the median of all oil-exporting countries, based on BP data.
5/ Standard deviation of annual percent changes in real public investment.

25

Annex II presents a detailed description and summary of statistics of all variables, as well as additional robustness
checks, including the DEA scores and estimates from an alternative Tobit model (the Tobit analysis is used given that
the DEA efficiency scores are between 0 and unity).
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Better governance →

In this context, the low rank of (non-GCC)
Figure 14. Worldwide Governance Indicators, 2012
(Percentile rank)
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70
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60
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efficiency of public investment (Figure 14).
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30
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abundance of oil revenues, which could weaken
20
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incentives to prioritize and carefully appraise
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EM
Oil exporters Other-MCDOE
GCC
projects; lack of demand for project appraisal
Sources: World Bank, WGI (government effectiveness, regulatory quality, rule of
and independent review due to the politicization
law and control of corruption); and IMF staff calculations.
of public investment decision-making; and the
absence of a more medium-term perspective, which also weakens investment decisions (Rajaram
and others, 2014).

B. Successful Case Studies
An in-depth analysis of successful frameworks for the appraisal and selection of investment
projects in two resource-rich countries (Norway and Chile) can provide useful lessons for the
MCDOEs that scored particularly low in these two areas of the PIMI. Rajaram and others (2014)
point to the potential pitfalls of investment decisions when commodity-related revenue is increasing
rapidly. In such a setting, investment decisions tend to be discrete, relatively discretionary, and
therefore quite politicized. The two countries selected as case studies face similar challenges to
MCDOEs in managing public investment amid abundant commodity-related revenues, but have
achieved relative success in the outcomes of their public investment programs. The analysis of
Norway’s framework is based on Samset and Volden (2013) and the analysis of Chile’s PIM is based
on Gomez-Lobo (2012) and World Bank (2006).

Norway
Norway has developed a strong framework for fostering successful public investment
outcomes. This two-stage framework—known as the Quality Assurance Scheme (QAS)—was
adopted in 2000 to improve the quality of investment projects by establishing a system in which
politics and administration are clearly separated (Figure 15).
The QAS has two “gateways.” The first gateway of the system focuses on the cost-benefit analysis,
including alternatives, before a government’s decision is made. The second gateway is undertaken
before a formal proposal to the Parliament is made and considers a project management strategy,
including an independent consultant’s views on costing. The scheme has helped to prevent
controversies about the ineffective use of public funds and brought more attention to cost
estimates.
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Figure 15. Norway: Quality Assurance Scheme
Government's approval
Pre-study
(choice of concept)
First Gateway:
● Analyze socio-economic
cost-benefit
● Assess relevance,
efficiency and
sustainability
● Put rankings of
alternatives
● Prepare management
strategy

Parliamentary appropriation

Pre-planning

Project implementation

Second Gateway:
● Analyze management
strategy
● Make recommendations
on cost estimates and
strategic framework

Source: Ministry of Finance, Norway.

The QAS has had a positive effect on project savings, although project performance varies by
sector. According to the data submitted to QAS during 2000–09, the total net saving for the
projects under review, defined by the difference between the original budget and the final cost, was
estimated at about 7 percent of total investment (Figure 16).26 About 80 percent of road projects
have been completed within the cost frame. The average savings in the railway and construction
sectors were smaller than in case of roads (Figure 17).
Figure 16. Norway: Deviation between Final Project Cost and Project Budget

Figure 17. Norway: Cost Overruns and Savings by Sector

(40 projects in total, percent)

(Percent of project budget)
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Source: Samset and Volden (2013).
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Source: Samset and Volden (2013).
Note: Figures in parentheses indicate number of projects.

This analysis was based on 40 projects that have produced their final cost figures since the QAS was established.
The 7 percent net saving, however, cannot be considered a measure of improvement relative to earlier periods nor a
measure of “cost saving,” given that the approved budget may or may not have been accurate.
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Chile
Chile’s National Investment System (NIS) has several institutional safeguards to ensure
appropriate management of public investment projects. The Ministry of Planning is in charge of
this system (Figure 18). By law, all public bodies, including ministries, local governments, and stateowned enterprises, must
Figure 18. Chile: Public Investment Project Appraisal Cycle
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Project IDs
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execution
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present social value.
Projects
dropped
More complex or
expensive projects
Source: World Bank (2006).
require an evaluation at
each sequential stage of
the initiative (identification, pre-feasibility, feasibility, and design) with a strong focus on managing
total project costs over the life of each project. Under closer scrutiny, 5–8 percent of project
proposals are rejected at initial screening. Specific mechanisms, as a distinctive feature of Chile, are
in place to trigger a review of a project’s continued justification if there are material changes to
project costs. Where the lowest tender is 10 percent or more above the estimated price, the project
is subjected to a reappraisal.
The NIS has served as a gatekeeper to ensure that only projects fulfilling these requirements
receive an allocation of public resources. The NIS standardizes project presentation formats and
establishes explicit application and evaluation processes for public funds. It also provides general as
well as sector-specific methodological guidelines for the appraisal of projects and programs.
Medium-term public investment envelopes are in place, and major, documented efforts have been
put into building the capacity for project appraisal across the whole government. The NIS also has a
system of checks and balances. In particular, the system separates the institution that reviews and
approves the appraisal of projects from the institutions promoting projects. As a result, public
projects the road and health sectors have started to generate cost savings in 2000s. The NIS has
helped sustain a pipeline of appraised and approved projects that fulfill technical criteria and are
eligible for budget funding.
A dedicated system for an ex-post assessment provides feedback to the NIS to improve
project appraisal methodologies and refine development criteria to further increase public
spending efficiency. The ex-post evaluation system has two components. One consists of reviewing
the costs, implementation timeframes and compliance with the technical regulations just after a
project is built. The other is an in-depth social impact assessment after the project has been
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ongoing for a sufficient period of time. Particularly, the ex-post assessment in the NIS features a
centralized project information platform that serves as the basis for a historical analysis of the costs
and demands of various types of projects.

V.

MAIN FINDINGS AND POLICY IMPLICATIONS

There is substantial room to improve public investment efficiency in MENA and CCA oil
exporters. Improving the efficiency of sizable investment programs in these countries could help
boost growth and speed up progress in realizing the development agenda. In particular, the
MCDOEs’ performance seems weak relative to that of the best non-MCDOE performers in
assessments using efficiency frontiers, project-level data, and PIMI scores. The results also indicate
some variability in public investment efficiency within the MCDOEs, with GCC countries ranking
generally higher than other MCDOEs. Some caution with these findings is needed, however, because
of the limitations of the data and methodologies, as discussed in this Staff Discussion Note.
Stronger institutions could foster more efficient public investment. This is suggested by the
regression analysis, the case studies, and the analysis of PIM frameworks. The task of developing
strong institutions in MCDOEs is crucial because investment programs are large. Strengthening
institutions, though challenging, should begin now. It will likely require sustained efforts over many
years.
In the near term, MCDOEs could start with fairly simple measures to promote greater scrutiny
of public investment projects while at the same launching broader reform efforts in this area.
Such measures could include:


Increasing the transparency of data on key investment projects both over the project cycle (e.g.,
appraisal information, competitive procurement process, bidding statistics, cost/time overruns)
and in the context of the budget process (e.g., objectives, costs of main investment projects, expost evaluations), as advocated by Barma and others (2012);



Preparing an infrastructure needs assessment, with the support of development partners such as
the World Bank or the European Bank for Reconstruction and Development, to help guide
medium-term sectoral strategies on infrastructure and monitor progress in closing infrastructure
gaps; and



Undertaking in-depth and independent diagnosis of the current PIM system—also in
coordination with development partners—to help identify country-specific priority areas for
reform in the management of public investments.

Subsequently, and on the basis of the in-depth analysis of the PIM system, the MCDOEs could
focus on modifying the framework for managing public investment to help improve its
productivity. The PIMI analysis suggests that stronger medium-term budget frameworks, more
thorough appraisal and selection of investment projects, and systematic ex post assessments could
help strengthen the productivity of public investment. Looking forward, additional insights into PIM
22
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reform strategies in MCDOEs and other economies should be informed by the forthcoming IMF
Policy paper “Making Public Investment More Efficient,” which will discuss in more detail which fiscal
institutions are critical and can be strengthened to improve the efficiency of public investment.
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Annex I. Estimating Efficiency Frontiers
The methodological framework for measuring the efficiency of production units has been
widely used to gauge the efficiency of public spending (Herrera and Pang, 2005). This
framework is based on a production function approach in which inputs are combined to produce
outputs based on a given technology. To make this theoretical framework operational, researchers
can choose between two families of empirical methods: parametric and nonparametric (Grigoli and
Kapsoli, 2013). The first involves the estimation of an econometric model with the restriction of
nonpositive errors. The latter is related to linear programming, where the data are enveloped with a
piecewise linear hull. The most popular options for nonparametric efficiency analysis are data
envelopment analysis (DEA) and free disposal hull (FDH). DEA uses a convex hull function while the
FDH uses a nonconvex and staircase-shaped hull function.
Nonparametric methods have been criticized because they are very sensitive to the presence
of measurement errors and outliers. On the other hand, parametric methods would require the
introduction of several assumptions regarding the stochastic distribution of errors and the
functional form underlining the model. They would also require a set of control variables measuring
institutional quality and other determinants of output (Grigoli and Kapsoli, 2013)
To balance between quality and availability of information, this Staff Discussion note uses an
intermediate methodology. We use a nonparametric method called partial frontier analysis. There
are several methods in this category; we are using one called order-m efficiency (see Felder and
Tauchmann, 2013, for more details) also known as partial free disposal hull (PFDH). It generalizes
FDH by adding a layer of randomness to the estimation of the efficiency scores. Instead of
benchmarking a decision-making unit relative to the best-performing peer in the sample, order-m
compares each decision-making unit against the best performer in an artificial subsample of m
peers. The sample is randomly drawn with replacement. This stage is repeated n times resulting in n
pseudo-efficiency scores. Finally, order-m efficiency scores are calculated as the average of the n
pseudo-efficiency scores.
This methodology attenuates the impact of extreme observations (outliers) on the efficiency
scores. Also, as a partial frontier approach, order-m efficiency allows for super-efficient decisionmaking units located beyond the estimated efficiency frontier; therefore, efficiency scores for such
decision-making units will be higher than one.

Application
For the paper we estimate efficiency scores using the above-described method in an outputoriented model. Efficiency scores should therefore be interpreted as the proportional amount by
which output could be increased while leaving input consumption unchanged. As an output variable
we used the quality of infrastructure index published by the World Economic Forum. As inputs we
used estimations of public capital stock prepared by the IMF Fiscal Affairs Department using the
Penn World Table 7.1. We also included per capita GDP as auxiliary input.

24
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Annex II. Regression Analysis
The exercise covers the global sample and the partial free disposal hull (PFDH) scores estimated
using the infrastructure quality output (infrastructure component of the Global Competitiveness
Index) and all the other variables over the period 2006–12.
Quality of institutions is constructed using three International Country Risk Guide (ICRG) variables:
bureaucracy quality, corruption, and law and order, with higher values indicating better quality
governance.
Natural resource receipts capture a country’s dependence on its natural resources; the data come
from the World Bank’s World Development Indicators database. They are measured by the average
profits of total natural resource exports of an economy in percent of GDP.
Official development assistance (ODA) measure from the Organization for Economic Cooperation
and Development is the average net disbursement in percent of GDP.
Summary of Statistics

PFDH (qualitative index)
Quality of Institution
Quality of Institution Alternative
Natural Resource Receipts
Official Development Assistance
Public Investment Level
Oil Reserve Horizon
Public Investment Volatility

Mean
0.9
8.5
48.7
10.7
4.4
6.1
0.8
30.0

STD
0.2
3.1
27.3
16.9
7.4
4.4
0.4
17.6

Min
0.5
2.3
2.3
0.0
-0.1
0.1
0.0
4.1

Max
1.2
15.9
99.1
81.7
39.9
31.4
1.0
94.9
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Result of the Impact of Institutional Quality on Efficiency Scores – Tobit Model
(1)

Dependent Variable: DEA scores 1/

Quality of Institutions 2/

(2)

0.0187***
(0.00456)

(3)

0.0183***
(0.00508)

-0.00177*
(0.00104)
0.00175
(0.00283)

0.00283***
(0.000550)
-0.000775
(0.000970)
0.00627**
(0.00291)

Constant

0.668***
(0.0512)

0.654***
(0.0422)

-0.00161
(0.00125)
0.00203
(0.00318)
-0.00116
(0.00532)
0.00268
(0.0399)
0.000132
(0.000841)
0.669***
(0.0798)

Observations

98

114

98

Quality of Institutions Alternative 3/
Natural Resource Receipts
Official Development Assistance
Public Investment Level
Oil Reserve Horizon 4/
Public Investment Volatility 5/

Note: Robust standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
1/ DEA scores estimated using the infrastructure component of the GCI (2006-2012).
2/ ICRG measure on a scale from 0 to 30 with higher values indicating better quality
governance.
3/ WGI index.
4/ Oil reserve dummy variable equals to 1 if a country's reserve horizon is greater than the
median of all oil exporting countries based on BP data.
5/ Standard deviation of annual percent changes in real public investment.
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Annex III. Public Investment Management Index27
The Public Investment Management Index (PIMI) captures quality and efficiency across four
main stages of the public investment management cycle: appraisal, selection,
implementation, and evaluation. The basic processes and best practices associated with the
strongest score (4) in each stage are described below.
Strategic Guidance and Project Appraisal
 Nature of strategic guidance, and availability of sector strategies.
 Transparency of appraisal standards.
 Observed conduct of ex-ante appraisals.
 Independent review of appraisals conducted.
The maximum score requires a well-defined public investment plan and/or sector strategies for most
sectors, with full costing of recurrent expenditures and investment; a published document to detail
appraisal standards; routinely undertaken economic appraisals for large projects; and independent
checks by a regulator or office of appraisals.
Project Selection and Budgeting
 Existence of medium-term planning framework and its integration in the budget.
 Inclusion in the budget (or similar) of donor-funded projects.
 Integration of recurrent and investment expenditures in budget.
 Nature of scrutiny and funding supplied by the legislature, including its committees.
 Public access to key fiscal information.
Maximum score requires multiyear forecasts and the clear subsequent setting of annual budget
ceilings; detailed information for a large share of donor-funded projects; consistently selected
investments; coverage of fiscal policies and medium-term fiscal framework by the legislature’s
review; and publicly available information on key fiscal aggregates, external audit reports, and
contract awards.
Project Implementation
 Degree of open competition for awarding of contracts.
 Nature of any complaint mechanism relating to procurement.
 Funding flows during budget execution.
 Existence and effectiveness of internal controls, such as commitment controls.
 Effectiveness of system of internal audit.
A maximum score requires accurate data on the method used to award public contracts; an
operative process for submission and timely resolution of procurement process complaints; the
27

See Dabla-Norris and others (2012) for more detailed information on methodology.

INTERNATIONAL MONETARY FUND

27

MAKING THE MOST OF PUBLIC INVESTMENT

execution of more than 90 percent of the capital budget; broad expenditure commitment controls;
and internal audits (that meet international standards) for all entities.
Project Evaluation and Audit
Degree to which ex-post evaluations are conducted.
Degree to which external audits are produced on a timely basis and scrutinized by the
legislature.
 The maintenance of asset registers, and/or asset values.
A maximum score requires ex-post evaluations routinely performed by the auditor general or the
executive; audited expenditures (which should comply with auditing standards), including capital
investments; and a complete and operational asset register.



MENA and CCA Oil Exporters: Details of Public Investment Management Index (Average)

Index Components

Score

Appraisal
Costed Sector Strategies
Appraisal Standards
Economic Appraisals
Independent Check

1.6
1.3
1.8
1.8
1.5

Selection
Medium-Term Planning and Integration
Inclusion of Information on Donor-funded Projects
Investment Selection
Scope of the Legislature’s Scrutiny
Public Access to Key Fiscal Information

1.7
1.6
1.3
1.8
2.0
1.8

Implementation
Open Competition for Award of Contracts
Complaints Mechanism
Capital Budget Execution
Existence and Effectiveness of Internal Controls
Internal Audit

2.0
2.5
2.8
2.1
1.4
1.8

Evaluation
Evaluation Frequency
External Audit
Asset Register

1.9
1.0
2.0
2.5

Source: Dabla-Norris and others (2012); country authorities; and IMF staff
estimates.
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List of Countries in the Public Investment Management Index by Region
Emerging
Asia/Pacific

Central and Eastern Latin American and
Europe
Caribbean

MCD (MENAP
and CCA)

Bangladesh
Cambodia
Indonesia
Lao PDR
Mongolia
Philippines
Solomon Islands
Thailand

Albania
Belarus
Kosovo
Macedonia
Moldova
Montenegro
Serbia
Turkey
Ukraine

Armenia
Azerbaijan
Egypt
Iraq
Jordan
Kazakhstan
Kuwait
Kyrgyz Republic
Libya
Mauritania
Pakistan
Qatar
Turkmenistan
Yemen

Belize
Bolivia
Brazil
Colombia
El Salvador
Haiti
Jamaica
Peru

Sub-Saharan Africa
Benin
Botswana
Burkina Faso
Burundi
Chad
Congo, Republic of
Cote d'Ivoire
Djibouti
Ethiopia
Gabon
Gambia
Ghana
Guinea
Kenya
Lesotho
Madagascar
Malawi
Mali
Mozambique
Namibia
Nigeria
Rwanda
Sao Tome and Principe
Senegal
Sierra Leone
Swaziland
Tanzania
Togo
Uganda
South Africa
Zambia

Source: Dabla-Norris and others (2012).
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Annex IV. Summary of Scores by Analytical Country Groups28
Country group

METHODOLOGIES
Efficiency frontier analysis
PFDH scores

DEA scores

GCC (Bahrain, Oman, Kuwait, Qatar, Saudi Arabia, United Arab Emirates)
Max
0.998
0.902
Min
0.694
0.657
Median
0.970
0.828
Average
0.900
0.795

PIMI
2.542
1.842
2.192
2.192

Non-GCC (Algeria, Azerbaijan, Iran, Iraq, Kazakhstan, Libya, Turkmenistan, Uzbekistan, Yemen)
Max
0.956
0.830
2.384
Min
0.584
0.553
1.375
Median
0.762
0.673
1.527
Average
0.769
0.686
1.677
M CD oil exporters
Max
Min
Median
Average

0.998
0.584
0.909
0.840

0.902
0.553
0.816
0.746

2.542
1.375
1.646
1.806

Non-M CD commodity exporters with strong institutions
Max
1.131
Min
0.828
Median
1.035
Average
1.019

1.000
0.772
0.924
0.905

n.a.
n.a.
n.a.
n.a.

Global
Advanced economies
Max
Min
Median
Average

1.216
0.767
1.034
1.029

1.000
0.709
0.903
0.894

n.a.
n.a.
n.a.
n.a.

Emerging markets
Max
Min
Median
Average

1.131
0.546
0.912
0.892

1.000
0.516
0.815
0.800

3.533
0.908
1.842
1.884

Low-income countries
Max
Min
Median
Average

1.020
0.514
0.852
0.829

1.000
0.471
0.754
0.758

2.334
0.900
1.684
1.662

Source: IMF staff estimates.

28

Azerbaijan, Iraq, Uzbekistan, and Turkmenistan are excluded from the efficiency frontiers and Algeria, Bahrain, Iran,
Oman, Saudi Arabia, United Arab Emirates and Uzbekistan from the PIMI assessment due to data availability.
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