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Abstract

Pritchett (Journal of Economic Growth 2000; 5:361—384) convincingly argued that the dif-

ference between investment cost and capital value is of first-order empirical importance espe-

cially for developing countries whose public investment is the primary source of investment.

This paper constructs a public investment efficiency index that captures the institutional en-

vironment underpinning public investment management across four different stages: project

appraisal, selection, implementation, and evaluation. Covering 71 countries, including 40 low-

income countries, the index allows for benchmarking across regions and country groups and for

nuanced policy-relevant analysis and identification of specific areas where reform efforts could

be prioritized. Research applications are outlined.
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Unlike with private investors, there is no plausible behavioral model in which every dol-

lar that the public sector spends as “investment” creates economically valuable “capi-

tal.” While this simple analytic point is obvious, it has so far been uniformly ignored

in the empirical literature on economic growth.

Lant Pritchett (2000)

How much of the responsibility for efficiency differences can be assigned to differences

in the quality of capital depends on parameters that are very hard to pin down, but the

potential is extremely large. I therefore conclude that the composition of capital should

be a key area of future research.

Francesco Caselli (2005)

1 Introduction

One of the most basic dynamic equations in macroeconomics is that of the accumulation of capital

(which under some conditions) is given by:

+1 =  + (1− ) (1)

indicating that the stock of physical capital in period t+1 (+1) is equal to the fraction () of

total investment () converted into capital in period t () in addition to the existing stock of

undepreciated capital stock in period t ((1− )). Yet, as Pritchett (2000) noted, the behavioral

model embedded in the universally used equation (1)–and hence in all the existing empirical

literature–assumes full public-sector efficiency (i.e.  = 1), even when there are no empirical or

theoretical grounds for making this rather extreme assumption. To the contrary, it is common

knowledge that in many countries only a fraction  of the actual accounting cost of investment

passes into the value of capital. Yet this obvious point is routinely ignored and cross-national

estimates of physical capital are based on the assumption of full efficiency of public investment.

Clear exceptions include Caselli (2005) and Agénor (2010). In his Handbook of Economic Growth

chapter on development accounting, Caselli explicitly discusses this issue suggesting that “One

could then try to re-do development accounting with this modified capital measure (possibly for

various values of 33).” Agénor, constructs a rich theoretical model in which the public investment

efficiency () is explicitly modeled and shown to play an instrumental role on a country’s capability

to accumulate capital and subsequently grow rapidly.

This is not only an accounting issue but more so an economic problem quite relevant to under-

standing growth and development especially in low-income countries and emerging markets. It is
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widely acknowledged that a scaling-up of public investment in low-income countries, particularly

in infrastructure, is central to their development prospects. Arguments for significantly boosting

investment in physical and social infrastructure to achieve sustained growth rest on the high re-

turns to investment in capital scarce environments, and the pressing deficiencies in these areas.

Historically, however, weaknesses in public investment management have resulted in inadequate

returns to public investment in many low-income countries.1 Pritchett (2000) reports many ex-

amples where public investment has been grossly mismanaged and where corruption overwhelmed

the entire process (unfinished roads leading to nowhere, incomplete bridges and power generation

projects, coinciding with construction of mansions for some top officials). Inefficiencies from public

investment arise from poor selection and implementation of projects due to limited information,

waste and leakage of resources, and weak technical expertise. Private investment returns, in turn,

are lowered by the lack of complementary public inputs. At the same time, a substantial scaling-up

of public investment in a weak institutional environment runs the risk of potentially undermining

its growth benefits as well as prospects for fiscal and debt sustainability.

This paper is the first to construct an index that captures public investment inefficiency para-

meter  using different ex-ante and ex-post dimensions of various stages of the investment process.

Specifically, it develops a composite index of the efficiency of the public investment management

process for 71 countries (40 low-income countries). The paper draws upon country diagnostics

on public investment management systems conducted by the World Bank, existing budget survey

databases and assessments carried out by donors, supplemented by expert surveys. In contrast to

existing assessments of investment efficiency and quality based on physical indicators, the index

breaks new ground by examining the efficiency of the process underpinning investment. In partic-

ular, it records the quality and efficiency of the investment process across four consecutive stages:

project appraisal, selection, implementation and evaluation. The index allows for benchmarking

against the performance of different country groups and across regions, and provides a new dataset

that could be utilized for cross-country analysis.

The remainder of this paper proceeds as follows. Section 2 provides a brief review of the

literature on investment needs in low-income countries and the link between public investment,

growth and investment efficiency. Section 3 describes the components of the index of efficiency

of public investment management. Section 4 describes the index construction, while Section 5

presents its statistical properties, and a comparison with other available indicators. Potential

research applications of the index are discussed in Section 6. Finally, Section 7 draws conclusions.

1The 1994 World Development Report documents substantial cross-country differences in the efficiency of public

investment in infrastructure. Hulten (1996) used these estimates in a growth-regression exercise.
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2 Literature Review: Public Investment and Inefficiencies

There is a broad consensus that a scaling-up of investment in low-income countries, particularly in

infrastructure, is critical to achieve sustained growth. In many low-income countries, deficiencies

in infrastructure, especially in energy, roads, and communication, reduce productivity at least as

much as structural factors, such as bureaucracy, corruption and lack of financing. Improvements in

infrastructure not only directly raise the productivity of human and physical capital (for example,

roads provide access to remote areas making private investment possible), but also indirectly,

through lower transportation costs which increase economies of scale, productivity, and thus growth

(Straub, 2008).

Infrastructure stocks vary considerably across regions of the developing world. As shown in

Figure 1, Europe and Central Asia (ECA) have the highest stocks in all sectors, followed by the

Middle East and North Africa (MNA) and Latin America and the Caribbean (LAC). The lowest

stocks are in East Asia and the Pacific (EAP), South Asia, and Sub-Saharan Africa (SSA). More

generally, low-income countries across all regions suffer from an infrastructure deficit in compar-

ison to middle-income countries, with the gap widening over time (Foster et al., 2008). While

estimates of infrastructure needs in low-income countries vary depending on the methodology em-

ployed, available estimates suggest large costs of addressing their infrastructure needs. The Africa

Infrastructure Diagnostic (AICD), for instance, estimates overall annual infrastructure spending

needs in low-income countries in SSA at US$93 billion, about 15 percent of the region’s GDP

(Foster and Briceño-Garmendia, 2009).

Recent studies suggest that the growth impact of increased infrastructure spending in low-

income countries is potentially substantial. Calderon and Serven (2008), using physical indicators

of infrastructure, find that if low-income countries halved their infrastructure gap, reaching the

level in middle income countries, annual growth rates would increase by 2 percent. Calderon (2008)

estimates that, if low-income countries in SSA reach the level of the regional leader (Mauritius),

growth could increase by 2.3 percent; if they catch up to countries like South Korea, growth would

increase by 2.6 percent.

In many developing countries, however, the link between public capital spending and capital

stock accumulation, and hence growth, is weakened by evidence of low efficiency of public invest-

ment. The notion that public investment spending is equal to capital accumulation rests on the

assumption that public investment is inherently productive. This assumption is particularly prob-

lematic in many low-income countries, as a high degree of inefficiency, waste, or corruption often

distorts the impact of public spending on capital accumulation, leaving a trail of poorly executed
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and ineffective projects.

A large body of theoretical and empirical evidence recognizes the importance of the quality

and efficiency in investment spending in determining the marginal productivity of investment, and

its growth impact. Following Barro (1990), a large number of endogenous growth models show

that productive government investment can raise the long-run rate of growth by permanently

increasing the returns to other factors of production. More recent theoretical studies models show

how inefficient and corrupt bureaucracies can interact with the provision of public infrastructure

services, reducing the quality and effectiveness of public capital, firms’ incentives to invest, and

hence growth (see for e.g., Chakraborty and Dabla-Norris, 2009).

The bulk of the empirical literature on the economic effects of public investment has focused

on its long-run contribution to the level or growth rate of aggregate income or productivity. While

far from unanimous, a number of studies suggest a positive relationship, particularly in the case

of infrastructure investment. Recent studies, especially those using the physical indicators of in-

frastructure as proxies for the quality of infrastructure, find significantly positive effects of public

capital on growth. In contrast, findings are less robust among studies that use public investment

flows or their cumulative value (Easterly and Rebelo, 1993; Keefer and Knack, 2007). As dis-

cussed above, this likely reflects the fact that investment spending may be a poor proxy for the

accumulation of productive assets in developing countries owing to waste or corruption.

Another strand of this literature finds that the broader institutional context within which invest-

ment decisions are undertaken and the quality of project selection, management, and implementa-

tion play a crucial role in determining the return on investment and its growth dividends (Esfahani

and Ramirez, 2003; Haque and Kneller, 2008). For instance, Flyvbjerg (2003) finds that large cost

overruns, benefit shortfalls, waste, and low completion rates are common in major infrastructure

projects in developing countries, and can be attributed to their poor selection, monitoring, and

evaluation. In a similar vein, Collier et al. (2008) argue that the return on investment in many

low-income countries is reduced by limited information and technical capacity for conducting rig-

orous ex ante appraisal, as well as misaligned incentives, extreme examples of which are corruption

and rent seeking.

Public investment, particularly infrastructure, may also respond to political economy motives

rather than simple economic efficiency considerations. For example, Henisz and Zelner (2006)

present evidence that interest group pressure and the structure of political institutions affects

investments by state-owned electric utilities. Guasch et al. (2007) show that weak operational

frameworks increase the likelihood of political interference and make the expropriation of sunk in-

vestments more likely, jeopardizing the realization of medium term returns. Many of these problems
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are more acute in low-income countries.

The importance of the quality and efficiency of public investment spending has also been high-

lighted in arguments for granting countries additional fiscal space for productive investment. A

number of studies argue that the failure to recognize the asset-creating nature of investment and

the inter-temporal tradeoffs involved creates an anti-investment bias in developing countries, with

negative consequences for growth (Easterly and Serven, 2008; Serven, 2007; Collier, 2008). These

studies note, however, that public investments are likely to exhibit higher marginal productivity

ex post if the government is able to ex ante select high return projects–thereby significantly cut-

ting down on wasteful projects and insuring efficient utilization of fiscal resources for investment

spending.

In summary, while the literature suggests that a scaling-up of investment in low-income countries

is vital, the link with development outcomes depends critically on the quality and efficiency of public

investment. This highlights the importance of going beyond discussions of spending levels and

addressing issues of the broad institutional framework underpinning the provision of investment.

In particular, assessing the quality of project selection, appraisal, implementation, and evaluation

in a country can help identify the specific weaknesses that contribute to poor outcomes and guide

appropriate institutional and technical remedies that could correct such failures. To this end, our

paper is a first attempt to identify the strength of the public investment management process in

developing countries.

3 Public Investment Management Index (PIMI)

In this section, we describe the components of an index of public investment management (PIMI)

efficiency, drawing upon the existing public expenditure and financial accountability (PEFA) as-

sessments, country-experiences with public investment management, and the Rajaram et al. (2010)

diagnostics framework. The index aims to systematize available information regarding the desirable

characteristics and functioning of identified stages of the public investment cycle.

Most available quantitative indices compile available information regarding the characteristics

and functioning of the budget process, practices, and fiscal rules (see e.g., Dabla-Norris et al.,

2010 and references therein). There are, to our knowledge, no available indices of the efficiency of

public investment management, which is a related but frequently overlooked area of public financial

management. Motivated by this gap in the literature, the main aim of this paper is to construct

an index that is relevant for analyzing the de facto strength of public investment management

institutions in low and middle-income countries. It does this by making use of available sources

which are most pertinent to our interest in public investment management. In some cases, this
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means including measures that while not specific to public investment management, cover aspects

of the general public financial management (PFM) system that are either directly germane to public

investment management and/or capture a related area of general PFM. For instance, more active

legislative oversight of the budget in general can be viewed as a surrogate for more active legislative

oversight of public investment management.

3.1 Components of the Index

Consistent with the literature, we identify four major consecutive phases associated with public

investment management: strategic guidance and project appraisal; project selection; project man-

agement and implementation; and project evaluation and audit. Under each of these stages, the

emphasis is on capturing the basic processes and controls that are likely to yield efficient public

investment decisions, while recognizing the role of institutions, capacity, and incentives. Each of

these stages is made up of several individual components (17 in total). Box 1 provides a summary

of the main dimensions and components, while Appendix I provides a detailed description of the

scoring methodology and the data sources used.

Strategic Guidance and Project Appraisal

Broad strategic guidance for public investment is an important starting point to anchor gov-

ernment decisions and to guide sector-level decision-makers (Spackman, 2001; Allen and Tommasi,

2001). Strategic guidance ensures that investments are chosen based on development policy pri-

orities. Projects or programs that meet this first screening test need to undergo further scrutiny

of their financial and economic feasibility and sustainability to avoid wasteful “white elephant”

projects. Our index assesses these dimensions using the following criteria:

• We assess whether broad guidance is available, strategic plans are made, and costs are

estimated. Guidance may be derived from a national plan or other medium- to long-term strategic

document that establishes economy-wide development priorities at the highest decision-making

levels. This should be supplemented by a sector level strategy or sub-sector level strategy that

provides a more detailed translation of the overarching priorities into an articulated and costed

sector investment strategy.

• Project appraisal or ex ante evaluation includes consideration of whether detailed stan-

dards for the conducting of appraisals are made available and whether these standards are applied.

The project selection process should ensure that projects proposed for financing have been evaluated

for their social (including environmental) and economic value. To do so effectively, governments

should have formal and well publicized guidance on the technical aspects of project appraisal ap-

propriate to the technical capacity of ministries and departments. Economic evaluation of projects
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should be commensurate with the scale and scope of the project — with larger projects requiring

more rigorous tests of financial and economic feasibility and sustainability.

• Our index also evaluates the extent to which appraisal standards are reinforced with

some form of independent check. Where departments and ministries (rather than a central unit)

undertake the appraisal, an independent peer review might be necessary in order to check any

subjective, self-serving bias in the evaluation.

Project Selection and Budgeting

The process of appraising and selecting public investment projects needs to be linked with

the budget cycle. Cross-country experience suggests that in the absence of proper integration,

governments resort to borrowing without due consideration of the sustainability aspects, assets

are inadequately maintained, and major projects suffer from poor management and performance

(Jacobs, 2008). Our index assesses these dimensions using the following criteria:

• A medium-term framework that translates fiscal objectives or rules into a credible plan

for the evolution of fiscal aggregates is important for evaluating the sustainability of the investment

program. This is evaluated in two separate criteria: assessing the existence of multi-year forecasts

and their linkage to annual budgetary policies; and the integration of recurrent and investment

expenditures in the budget to determine whether multi-year current and new sector polices can be

financed within annual aggregate fiscal targets.

• Efficient investment requires sound decisions in the choice of investments, active manage-

ment of the asset portfolio (including through disposals), and a budgetary process that allocates

recurrent funding to operate and maintain existing assets. The latter is especially important for

donor funded projects that create assets, which can be significant in many low-income countries,

while operation and maintenance costs are borne by government. To this end, our index assesses

the inclusion of information on donor-funded investment projects in the budget.

• In some settings, formal project selection checks are avoided by “jumping the fence”, or

side-stepping controls put in place to keep out poor quality projects. A more formal review process

through the budget committee or equivalent of the legislature, backed up by high levels of public

disclosure, could assist in reinforcing the appraisal standards and gateways put in place. Our index

also captures the extent to which the public has access to information about key fiscal aggregates,

contract awards, and external audit reports.

Project Implementation

Project implementation covers a wide-range of aspects, from timely budget execution and effi-

cient procurement to sound internal budgetary monitoring and control that supports financial and

program management. While problems in implementation can be a reflection of inefficiencies in the
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previous stages–related to poor project selection and budgetary integration–country experiences

suggest that the absence of clear organizational arrangements, regular reporting and monitoring

frameworks, and weak procurement practices, can result in chronic under-execution of investment

budgets, rent seeking, and corruption. Our index evaluates the strength of project implementation

along the following dimensions:

• We assess the strength of procurement practices using two indicators. We first assess

the extent to which practices for awarding contracts are competitive. The objective is to secure

low cost construction supported by a competitive procurement process that is free of collusion

between suppliers and government purchasers. Second, we assess the existence and operation of a

procurement complaints mechanism to provide adequate checks and balances in the process.

• Interruptions in or unpredictability of funding flows, whether own-sourced or donor-

financed, can undermine efficient implementation of projects and result in under-execution of the

capital budget (World Bank 2004). Our index proxies for this by assessing the extent to which

under-execution of capital budgets has been a chronic problem over the past three years. While

the fact that resources in the capital budget are expended as planned may only provide a partial

indication that individual projects are implemented efficiently, as capacity constraints could also

be a key bottleneck, it can point to systematic problems.

• To reinforce the drive for efficiency and decrease corruption in project implementation,

having appropriate internal controls in relevant ministries as well as a credible internal audit func-

tion in place for investment projects is important (Diamond 2006). To this end, our index also

assesses the existence and effectiveness of internal controls, and of the internal audit function.

Project Audit and Evaluation

A desirable but often missing feature of public investment management systems in developing

countries is an ex post evaluation of completed projects, which in its basic form focuses on the

comparison of the project’s costs with those established during project design. Sound facility

operation also requires that comprehensive and reliable asset registers be maintained and subject

to external audit. Inadequate asset registration systems make it difficult to maintain or account

for physical property, and can result in leakage. Our index assesses the following dimensions:

• We assess whether ex-post evaluation of domestic projects are routinely undertaken and

performed by the auditor general or the executive and whether investment projects are routinely

subject to external audits. The former can provide guidance on how to improve future project

design and implementation.

• The index assesses the extent to which asset registers or inventory of public sector property

is maintained.
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3.2 Caveats

A few qualifications are in order before we turn to the specifics of index construction. Although our

index is quite comprehensive, it does not attempt to provide an exhaustive catalogue of all aspects of

public investment management. Practicalities associated with data availability constrain the choice

of indicators that could be included. For instance, it would have been useful to include information

on the extent to which countries fund maintenance of their assets. While higher funding does not

necessarily translate into better-maintained assets, low funding or ineffective asset management

programs can reduce the lives and productive values of assets, thereby, undermining their growth

benefits.

It has also proven difficult to identify data in a number of other areas which are pertinent

to an assessment of the efficiency of public investment management. For instance, monitoring

project implementation would minimally involve a comparison of project progress relative to the

implementation plan. However, at this stage, it has proven difficult to identify a suitable source of

data on this issue. In addition, given the long-term nature of infrastructure projects, there could

be changes to the underlying economic and social value of the project during the period that it

has been devised, elaborated and implemented. As a result, it is important to have mechanisms

in place to trigger a review of the project’s continued justification in light of material changes to

project costs, schedule, or expected benefits (Squire 1984). It has also proven difficult to capture

this aspect due to data constraints.

In other areas, while data may exist, their interpretation may be system-dependent such that

their inclusion becomes problematic. For instance, the role of the legislature can be reflected in

various ways — in amending budgets, in reviewing them, in introducing projects, or in stopping

projects that are underway. In some countries, the legislature is the budget allocating entity,

whereas in others, any attempts by the legislature to change budget allocations proposed by the

executive could become a matter of ‘confidence’ in the executive. While various attempts were made

to codify meaningful differences, the focus was relegated to roles that appear accepted across all

jurisdictions — such as the scrutiny role and the requirements for the provision of public information.

Public investment management allocations tend to be subject to budget allocations, and fre-

quently the public expenditures of state-owned enterprises and private partners. Thus, much of

the actual data and control systems are determined by country-specific institutional arrangements.

In terms of coverage, the focus of the institutional processes captured by our index is largely on

public investment by central government entities (ministries, departments and agencies). Any dis-

tinctive issues that relate to the interface between public investment by central and sub-national

governments or public private partnerships are not directly included.
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Another issue, which is common to other subjective indices of PFM systems (see for e.g., Dabla-

Norris et al., 2010) relates to the fact that the underlying data used to capture public investment

management processes may reflect formal de jure realities rather than de facto outcomes. For in-

stance, Andrews (2010) finds that budgets in many low-income countries are “better made than

they are executed.” In particular, Sub Saharan African countries score higher on PFM issues linked

to legislation, processes and procedures (i.e. de jure measures), than those related to implementa-

tion (i.e. de facto reforms). The implication is that existence of good public investment legislation

does not necessarily imply higher investment efficiency in one country compared to another that

lacks this legislation.

The compilation of the index as well as the various sub indices should, therefore, be seen as a first

attempt to amass comparative information of interest on public investment management — further

work could focus on ways to resolve data compilation and comparison issues on other important

dimensions.2 As such, it should be viewed as a helpful starting point for identifying broad trends

and providing an approximation of public investment efficiency rather than a substitute for in-depth

policy analysis and diagnostics.

4 Constructing the Index

As described in the previous section, the index is composed of 17 indicators grouped into four

stages of the public investment management cycle: (i) Strategic Guidance and Project Appraisal;

(ii) Project Selection; (iii) Project Implementation; and (iv) Project Evaluation and Audit. To

capture the efficiency of the public investment management process along each of the stages, we

scored countries based on the different indicators and sub-indices, which were then combined to

construct the overall index.

Most of the data used in the construction of the indices is qualitative in nature. For each

question, a scale between 0 and 4 was used, with a higher score reflecting better public investment

management performance. In answering the questions described in Box 1 and in assigning scores,

it is inevitable that some degree of judgment was exercised. To minimize the degree of discretion, a

set of coding rules was used, which can be found in Appendix I. The coding depended on the nature

of the question. For some factual questions the coding was binary (0 or 4 score). Other questions

allowed for a more-detailed scale for their answers, and hence greater differentiation across countries

in terms of the various dimensions.

2The World Bank has recently engaged in more than 27 in-depth PIM diagnostic assessments (see Petrie, 2010).

These have typically involved significant diagnostic efforts but also varying degrees of scope.
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4.1 Data Collection

The construction of the index relied upon an extensive data collection effort. Data were compiled

from a large number of sources including from World Bank Public Investment Management (PIM)

case studies, PEFA assessment reports, the Budget Institutions database, World Bank Public Ex-

penditure Reviews (PERs), World Bank Country Procurement Assessment Reviews, and World

Bank Country Financial Accountability Assessments, and country websites (see Appendix II for a

more detailed description of the data sources). The sources largely cover the 2007-2010 periods,

and include 71 countries (40 low-income countries and 31 middle-income countries).

A wide variety of sources was necessary to create the index as no single database possessed

either the country coverage or the appropriate systems’ details. The World Bank’s PIM diagnostic

case studies and PERs were the primary source of information on how national PIM systems

are actually functioning across different stages of the investment cycle. These relied on in-country

discussion with country officials, review of published and unpublished material, and discussions with

relevant stakeholders. For many countries, these sources were not sufficient to score all questions,

particularly for project appraisal, project evaluation, and capital budget execution rates. As a

result, to supplement the information, a short questionnaire was sent to World Bank public finance

experts and country economists.

4.2 Weighting and Aggregation

Appropriate weighting of indicators into sub-indices, and subsequently into an aggregate index,

is a crucial issue in index construction. Both our benchmark PIMI overall index and the four

sub-indices are constructed using a simple arithmetic mean. For example, the Project Selection

sub-index is the simple average of its five indicator terms, while the Project Evaluation sub-index is

the simple average of its three indicator terms. The PIMI overall index is then derived as a simple

average of the four sub-indices. The advantage of arithmetic averaging is that it is straightforward

and transparent. In addition, the absence of strong priors over the weights of indicators in each

of the sub-indices makes simple averaging the natural benchmark candidate in the literature (see

e.g., Knack et al., 2010).

To examine the robustness of our indices, we also considered alternative weighting schemes.

As discussed below, the rank order correlations between the different approaches are high and

significant, suggesting that the additive aggregation procedure used for the construction of the

benchmark overall index is robust to alternative weighting schemes.
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5 PIMI Scores and Country Rankings

In this section, we describe the main features of the overall index and the four sub-indices. We also

provide a comparison between our index and other related indices of institutional quality.

5.1 Country Scores and Ranking

We begin by reporting country scores and rankings. The advantage of reporting scores is that they

provide a metric for assessing country performance (for e.g., relative ranking of stronger and weaker

performers or the difference between the mean index and countries falling in the bottom quartile of

the sample distribution). However, since scores do not have cardinal interpretations, we also report

rankings. We first discuss the overall-index scores and rankings before turning to a discussion of

the sub-indices.

Scores and Ranking Based on the Overall Index

Figure 2 illustrates the overall scores and the decomposition of the four sub-indices (the scores

and rankings are reported in Table 1; item-by-item scores are available by the authors upon request).

The most notable feature of Figure 2 is the large variation in the range of the index scores across

countries. The mean overall index score for our sample is 1.68, while the standard deviation is

0.66. Not surprisingly, the top 5 countries are middle-income countries (South Africa, Brazil,

Colombia, Tunisia and Thailand; Table 1a), while the weakest performers (Belize, Congo, Rep.,

Solomon Islands, Yemen, and W. Bank and Gaza) are largely low-income countries. The heat map

presented in Figure 3 illustrates the sizeable variation in the investment process in our sample of

developing countries from a slightly different angle.

Some basic descriptive analysis of the overall PIMI is suggestive of the relative strengths and

weaknesses in public investment management processes across different country groups. As can be

seen from Figure 4, across regions, ECA countries have relatively more developed public investment

management processes, followed by countries in the LAC and EAP regions, while countries in the

MENA and SSA regions trail behind. SSA countries, in particular, are characterized by weaknesses

in all stages of the public investment management process, albeit with substantial cross-country

variation. Project appraisal and evaluation are weak areas across all regions included in the sample.

The bottom panel of Figure 4 shows that oil exporters have lower PIMI scores than the rest

of the countries in the sample. This correlation between poor institutional quality and natural

resource wealth is well documented in the theoretical and empirical literature (see Collier and Van

der Ploeg, 2009, and references therein). In particular, it has been noted that resource revenue

windfalls frequently increase incentives to misappropriate funds, thus discouraging incentives for a
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sound institutional and public investment management processes.

Next, we examine further how the index varies across countries on the basis of their level

of economic development. While low-income countries, on average, have weaker public investment

management processes than middle-income countries, this masks significant cross-country variation

(Figure 5). In particular, a number of low-income countries have considerably higher scores than

several middle-income countries. For instance, both Bolivia and Rwanda have PIMI scores above 2,

surpassing the scores of 19 middle-income countries. The overlap of PIMI scores across middle- and

low-income countries raises several interesting questions. For instance, why have relative strengths

in public investment management efficiency in some low-income countries failed to translate into

higher per capita GDP? And, conversely, how have several middle-income countries managed to

grow out of poverty without exhibiting high PIMI scores?

One possible explanation is that the quality of public investment management only partially

captures the relevant institutional processes that are necessary to achieve sustained growth. For in-

stance, it could the case that institutions for managing public investment need to be complemented

with other pertinent economic and political institutions in order to produce growth dividends.

Specifically, in the context of growth regression analysis (discussed later) the variables of first order

interest could be the interactions between PIMI and other institutional factors rather than the level

effect of PIMI itself.

Another interesting observation is that middle- and low-income countries, on average, exhibit

comparable scores for the project implementation stage of the investment process, while the largest

differences between the two groups are in the project appraisal, selection and evaluation stages. It

would be important to understand why countries across both income groups have made the greatest

strides in the project implementation stage, and what may be the possible sources of variation in

the remaining three stages of investment process. Clearly, these questions warrant further analysis

that is beyond the scope of this paper.

In summary, the overall PIMI index shows significant variation across the 71 countries in our

sample. While there are some important regional differences in the overall scores, project appraisal

and evaluation stages of the investment process appear to be areas of weakness across all country

groups. Dividing the sample by income groups reveals an interesting overlap in overall index

scores across low- and middle-income countries that is worthy of further investigation. In addition,

consistent with the literature, natural resource commodity exporters show a significantly lower

PIMI scores than other countries.

Scores and Ranking by Sub-Index

Beyond the large cross-country variation in overall scores described above, there is an even more
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notable variation for each of the sub-indices. This suggests that the observed differences in public

investment management processes across countries stem largely from the substantial cross-country

heterogeneity across the four stages of the investment process.

The cross-country variation in sub-index scores is illustrated in Table 1b.The first two columns

of Table 1b report the scores and ranking of countries for the Appraisal sub-index, respectively.

The entire potential range for scores (0 to 4) is encompassed, with 9 countries (mostly small island

economies and countries in SSA) receiving a score of 0 for not having effective mechanisms for

choosing public investment projects, and 2 countries (South Africa and Colombia) receiving the

maximum score of 4. The variation across country scores in the sample is high, with a mean of

1.49 and a standard deviation of 1.09. In addition, it is evident that a large number of countries

have low capacity to choose public investment projects (25 countries received a score of 1or lower).

The second two columns of Table 1b report the scores and ranking of countries under the

Selection sub-index, respectively. This sub-index shows somewhat lower variability as compared to

the appraisal sub-index, possibly reflecting the fact that low-income countries have made greater

strides in improving the quality of their budget institutions over the past two decades (see for e.g.,

Dabla-Norris et al., 2010). For instance, the sub-index mean is 1.89 with a standard deviation of

0.77. Only 8 countries have scores below 1, while 31 countries score 2 or higher. The Implementation

sub-index exhibits higher mean scores relative to the previous investment stages (mean of 1.97),

while the overall variability is again lower than in the appraisal stage. Top performers along this

dimension are middle-income countries (Brazil, Thailand and El Salvador, with all three receiving

a score of 3.33). Finally, we find that the mean score under the Evaluation sub-index (mean of

1.42), while similar to that for the appraisal index, is substantially lower than the means of the

selection and implementation indices, suggesting that this is an area of relative weakness for a large

number of countries in our sample.

To illustrate the usefulness of the disaggregated PIMI sub-indices for policy-relevant analysis, we

focus on the public investment management processes in selected SSA countries. As shown in Figure

6, there is significant variation in the overall PIMI index score across the seven countries considered,

with Burundi exhibiting a low overall score, and Rwanda a high score. More interestingly, the figure

shows vastly different performance across the four stages of the investment management process,

even among countries with virtually indistinguishable overall scores.

Kenya, Tanzania and Uganda (the three largest countries in the East African Community)

are cases in point. While all three countries have comparable scores on the overall PIMI (around

1.5), their performance under the PIMI sub-indices differs substantially. For instance, while Uganda

exhibits relatively high scores in the project selection stage compared to its neighbors, it lags behind
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in the implementation and evaluation stages. By contrast, Tanzania appears to be performing

relatively poorly in the appraisal stage. This example points to the large differences across countries

in the relevant areas of weaknesses in the processes for managing public investment. Thus, policy

actions to improve public investment capacity should be tailored around country-specific needs.

This, in turn, suggests that the more aggregate approach adopted in this paper could usefully be

complimented with more in-depth country-specific diagnostics.

The analysis of the PIMI sub-indices sheds new light on the diversity in public investment

management processes across the countries in our sample. It is worth noting that the four sub-

indices were chosen on the basis of a conceptual rather than a statistical classification. In this

sense, even beyond their collective use in constructing the overall index, the sub-indices could

independently be employed for analytical or policy work.

5.2 Comparisons of PIMI with Existing Institutional Indices

While strict comparisons with existing indices are difficult because none captures the efficiency of

the investment process per se, it is still useful to assess whether our index provides meaningful

information. Figure 7 presents rank pair-wise correlations of the overall PIMI index with five

existing relevant indices: the Budget Institution index constructed by Dabla-Norris et al. (2010),

Kaufman-Kraay governance indicators (including Government Effectiveness, the average of the

Governance Indicators, and the Control of Corruption index) and the World Bank’s Country Policy

and Institutional Assessment (CPIA) index, focusing specifically on the sub-CPIA index.

Spearman rank correlations of the overall PIMI with the sub-CPIA and the budget institution

index are relatively high (0.5 and 0.6, respectively). PIMI is also positively correlated, albeit at

lower levels, with the Kaufman-Kraay governance indicators. Overall, positive but not exceedingly

high correlations with other existing indices instill confidence that the PIMI captures related but

not identical information. In particular, it indicates that the PIMI includes information on specific

dimensions of institutional quality not fully captured by other indices. Instead it can be viewed

as a useful complement, capturing the public investment management component of the overall

institutional environment.

We next investigate the relationship between the PIMI sub-indices and other available indices.

As shown in Figure 8, the project selection and implementation sub-indices are the most highly

correlated with the budget institutions index and the disaggregated governance indicators. In

particular, spearman rank correlations with the budget institutions index are relatively high–

0.51 and 0.52, respectively–reflecting the close association between the components captured in

these sub-indices and public financial management more generally. Interestingly, project selection
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and implementation are more correlated to the Kaufmann-Kraay governance indicators than the

appraisal and evaluation stages of the investment process. This could likely reflect the greater scope

for waste and corruption at these stages of the investment process. For instance, without proper

integration of investment projects into the budget, or formal project selection checks, the scope

for leakage increases. Similarly, at the project implementation stage, weak procurement practices

could render the investment process more prone to corruption.

These results provide evidence of the complementarity between the components of PIMI and ex-

isting governance indicators. Moreover, the comparisons with other existing indices taken together,

confirm that PIMI can be used to capture the efficiency of the investment process.

6 Robustness

In this section, we show that our benchmark index incorporates a reasonable set of components by

ensuring that specific indicators measuring similar aspects of the public investment management

process were grouped together, consistent with measurement and index number theory. Finally, we

show that the overall PIMI index is robust to alternative weighting schemes commonly used in the

literature.

6.1 Sub-Index Correlations

In this sub-section, we examine the correlations among indicators in each sub-index in order to

assess whether indicators were appropriately classified into a particular sub-index. The second

column in Table 2 presents the inter-item rank correlations of the four sub-indices. The third

and fourth columns present the number of indicators in each sub-index and a “scale of reliability”

coefficient. The scale of reliability coefficient is a 0-1 normalized statistic that measures how reliable

the aggregation of a particular index is (the higher the reliability, the higher the statistic). It is a

positive function of the average inter-item correlation and of the number of items included.

As discussed above, the score on the appraisal sub-index was obtained by aggregating four

indicators. The mean inter-item correlation among the four components is 0.38, resulting in a scale

reliability coefficient for the sub-index of 0.70. Aggregating across five indicators similarly generated

the scores on the selection and implementation sub-indices. The mean inter-item correlation among

these sub-index components is 0.22 and 0.20, respectively, with coefficients of internal reliability of

0.57. Finally, the sub-index for project evaluation was obtained by averaging across three indicators,

with a mean inter-item correlation of 0.18 and coefficient of reliability of 0.41.

The bottom of Table 2 also presents inter-sub-index correlations in the benchmark case. The

average correlation among the four indices is 0.25, with a high coefficient of reliability of 0.73. The
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table also presents the average correlations of the PIMI-17, an alternative index where each of the

17 indicators are weighted equally (and not aggregated into sub-indices). As shown in columns 2

and 4, the results are very similar to those obtained under the benchmark PIMI, both in terms of

the rank correlations and level of reliability. Importantly, the improved validity does not come at

the expense of reliability; that is, the average inter-item correlations remain virtually unchanged,

while the scale reliability coefficients increases somewhat when the overall index is constructed

using the alternative weighting scheme.

In summary, the results in Table 2 indicate that the average intra-sub-index correlations, (rang-

ing from 0.18 to 0.38) justify the composition of the sub-indices, without raising concerns about

multicollinearity. The associated reliability coefficient estimates (ranging from 0.41 to 0.70) pro-

vide a further indication that our sub-indices are reasonably constructed. The same conclusion is

reached regarding the construction of the overall PIMI, as the relevant reliability coefficients are

quite high (0.73 for the PIMI and 0.80 for the PIMI-17).

6.2 Alternative Weighting Schemes

Sensitivity analysis was carried out to check the robustness of our indices to alternative aggregating

and weighting procedures (Table 3). In particular, different weights and assumptions about the

degree of substitutability and complementarity of components were considered. First, we weighted

each of our 17 indicators equally to produce the PIMI-17. Second, we used Principal Component

Analysis (PCA), which is commonly used in the literature, to obtain an alternative PIMI-PCA

index.

The first pair of columns in Table 3 reports the scores and ranking from the benchmark PIMI

(same as reported in Table 1a). The next two pairs of columns present two alternative indices–the

PIMI-17 and the PIMI-PCA. Relative to the benchmark overall PIMI, the PIMI-17 gives more

weight to the Selection and Implementation dimensions. The last pair of columns presents an

overall index obtained using PCA.

While these alternative weightings affect country scores and rankings, the resultant changes

are not substantial and our main results are unaltered. The rank order correlations between the

different approaches are high and significant, suggesting that the additive aggregation procedure

described above is robust to alternative specifications. For example, the top 7 performers are

identical under all three versions of the PIMI, and the same is true for the bottom 6 countries. Of

course, the indicators and sub-indices can be aggregated in several other meaningful ways, some of

which may be equally valid as those presented in Table 3.
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7 Research Applications

PIMI can be used to study a broad range of questions in the literature and could potentially add

value to the often-inconclusive empirical evidence on the public investment-growth nexus. Although

not causal, scatter plots of PIMI against real per capita GDP and growth reassuringly illustrate a

positive correlation (Figure 9). While PIMI index is time-invariant, like most institutional processes,

the institutional aspects of the investment process captured by the index are likely to be slow

moving. In what follows we briefly describe three potential applications.

Valuation of capital stocks and TFP: As argued previously, resources spent by the public sector

do not frequently translate into commensurate additions to physical capital because of low invest-

ment efficiency. Accounting for these inefficiencies could have important implications in estimating

the returns to public sector capital, and also in decomposing output into factor accumulation and

total factor productivity (TFP), the residual. Next we demonstrate how PIMI can to the valua-

tion of capital literature by reexamining the ”negative TFP” puzzle first pointed out by Pritchett

(2000). The puzzle comes from the fact that standard development accounting exercises using

capital stocks that are not adjusted for public investment inefficiencies, result in low or negative

TFP values for many low-income countries. Here we perform the same exercise but now using

PIMI-adjusted public capital stocks and compare the resulting ”adjusted TFP” with the original

unadjusted TFP that gave the rise to the puzzle. Specifically, following standard development ac-

counting that uses a Cobb-Douglas aggregate production function, TFP changes are calculated by

subtracting changes in human and physical capital per worker multiplied by their respective shares

( and ) from changes in output per worker for country  at time  as follows:

ln = ln  −  ln −  ln  (2)

We back out two measures of TFP; one using unadjusted public capital stocks, and the other

using PIMI-adjusted capital stocks taken from Gupta, Kangur, Papageorgiou and Wane (2011).3

Human capital is obtained using the Mincerian approach following Hall and Jones (1999) by con-

verting “years of schooling” to human capital accumulation. Finally, human and physical capital

shares take the values  = 03 and  = 04 as in Pritchett (2000).

3Gupta et al. (2011) applies the approach outlined in Pritchett (2000) and construct an adjusted public capital

stock series. These authors calculate adjusted public capital stock in country i and time period t using the perpetual

inventory method 

 = 


−1 −  ∗

−1 +  ∗ −1where 

 is the stock of public capital at time t, and 


−1is

the public investment spending at time t-1,  is the rate of depreciation of the capital stock and  is the PIMI index

(normalized from 0-1) that captures the efficiency of public investment (see Gupta et al. 2011, for more details). The

resulting public capital stocks are then added to private capital stocks to obtain total capital stocks used in retrieving

adjusted TFP.
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Figure 10 presents the difference between PIMI adjusted and unadjusted TFP across countries

for 2005 (data constraints reduced our sample size from 71 to 52).4 It is clearly shown that

differences in the two measures of TFP are positive indicating that indeed the contribution of capital

stock has been overstated and conversely the contribution of TFP understated in development

accounting exercises. The largest TFP gains are, as expected, in countries with poorer investment

process as indexed by PIMI. For ten countries, TFP changes sign from negative to positive (marked

in red in Figure 10). In summary, this simple exercise goes quite some distance in explaining

Pritchett’s ”negative TFP puzzle” and further strengthening the argument that productivity plays

a prime role in explaining cross-country income gaps. We continue with other potential applications.

Growth and development accounting: A broader empirical application of our index is in growth

empirics. Cross-country growth regression estimation can test the public-investmet growth rela-

tionship using capital stock series that have been adjusted for public efficiency using PIMI (see,

Gupta et al., 2011). An alternative empirical strategy is to use existing firm level data to assess

the impact of public investment efficiency on private sector investment and subsequently growth.

In addition, examining the determinants of PIMI, i.e. what contributes to public investment in-

efficiencies, would be an interesting and important line of research (Lowe, 2011). Perhaps more

straight forward but important is a development accounting exercise that decomposes output into

total factor productivity and factor accumulation. Using the prior in using PIMI-adjusted capital

series which will broadly discounted by a factor   1, could overturn the previously unrealistic

negative TFP levels for many poor economies.

Modeling: PIMI should be used the in aggregate models, which hitherto largely assume that

the capital accumulation equation is a function of perfectly efficient investment institutions, and

thus one unit of investment translates into in one unit of physical capital ( = 1 in equation 1).

Table 4 presents average normalized PIMIs for the entire sample and several subsamples that can

be used as proxies for . Indeed, Agénor’s (2010) assumption of  = 05 is not far from our average

PIMI of 042 However given the large range of PIMI (007− 088) model implications should also
be examined for the wide range of  values. Another recent paper utilizing PIMI is Buffie et al.

(2011) who develop a model to study the medium-to-long run macroeconomic effects of external-

debt financed public investment expansions in low income countries. Their model makes explicit

the investment-growth linkage. The efficiency of investment matters not only for the impact of

the investment spending (flow) on the accumulation of investment stock, but also for the stock of

existing investment and how efficiently this can be “leveraged” to affect growth. More broadly,

4We have repeated the exercise for 5 year intervals going back to 1965 for which data are available. These results

are very similar to those presented for 2005 and are available upon request from the authors.
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incorporating PIMI into macro models of development is a notable avenue of future research that

is likely to generate new knowledge and inform the policy debate.

Marginal Product of Capital: In a highly influential paper, Caselli and Feyrer (2007) show that

marginal product of capital are remarkably similar across countries; thus making a strong case for

a flat rather than a downward sloping MPK schedule. It would be interesting to investigate how

MPKs would change once cross-country capital series are adjusted for efficiency using PIMI. It is

certainly the case that while there will be a downward adjustment in the capital stocks () to

reflect public investment inefficiencies, there should also be an upward adjustment on the price of

capital () to reflect cross-country differences in those inefficiencies.
5

8 Conclusion

This paper presents, for the first time, a multi-dimensional index of the quality and efficiency of the

public investment management process in 71 developing countries. Drawing on multiple sources,

the paper assembles the most comprehensive set of information to date pertaining to the investment

process for a diverse group of countries, both in terms of regions and levels of economic development.

The efficiency of the public investment process is proxied by constructing indices that aggregate

indicators across four key stages of the investment process (appraisal, selection, implementation,

and evaluation) to reflect institutional arrangements that can deliver the required growth benefits

of scaled-up investment. In particular, the index seeks to identify the institutional features that

minimize major risks and provide an effective process for managing public investments.

By exploring the sub-indices, in addition to the overall index, researchers and policy makers

can break down and investigate different dimensions of the investment management process. Im-

portantly, it can be a useful starting point for undertaking nuanced policy-relevant diagnostics

and analysis. Over time, the index could be used to evaluate ongoing efforts at improving the

investment environment in low-income. Future research could also focus on a more standardized

effort to collect information, extend the set of indicators to include other important dimensions of

public investment management, and examine the link with output based measures of infrastructure

quality. Several potential research applications of the index have been outlined.

5We thanks Francesco Caselli, Andy Berg and Felipe Zanna for extremely useful discussions on the effects of PIMI

on MPK.
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Figure 1. Infrastructure endowments plotted against income per capita,  
by region 

 

Source: Africa Infrastructure Country Diagnostic (AICD).
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Figure 2.  PIMI overall index: Decomposition by Sub-Index 

 
Source: Authors’ calculations. 
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Figure 3. Heat map of PIMI Index and Sub-Index 
  Quartile 1 Quartile 2 Quartile 3 Quartile 4 

 

  
 

Source: Authors’ calculations. 
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Figure 4. PIMI overall index: Sub-groups 
 

 
                               Source: Authors’ calculations. 
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Figure 5. PIMI overall index: MICs vs. LICs

 
Source: Authors’ calculations. 
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Figure 6. PIMI Index and its Subcomponents:  
Select Countries in SSA 

 
                      Source: Authors’ calculations. 
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Figure 7. Spearman Correlation between  

PIMI and Other Indices  

 
                     Source: WEO database. Kaufmann-Kraay indicators. Authors’ calculations. 
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Figure 8. Spearman Correlation between 
PIMI Sub-Index and Other Indices 

 
                   Source: WEO database. Kaufmann-Kraay indicators. Authors’ calculations. 
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Figure 9. PIMI with Growth and Income

 

 
  

 

         Source: WEO database. Authors’ calculations. 
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Figure 10. Differences between TFP Measures with and without PIMI Adjustment in Public Capital 

 
                     Source: Pritchet (2000). Gupta et al. (2011). WEO database. Authors’ calculations.
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          Source: Authors’ calculations. 

Country Name Score Rank Country Name Score Rank

South Africa 3.53 1 Albania 1.64 37

Brazil 3.12 2 Montenegro 1.64 37

Colombia 3.07 3 Mozambique 1.62 39

Tunisia 2.97 4 Pakistan 1.57 40

Thailand 2.87 5 Cambodia 1.57 41

Peru 2.61 6 Benin 1.56 42

Bolivia 2.44 7 Azerbaijan 1.53 43

Armenia 2.39 8 Kenya 1.49 44

Kazakhstan 2.38 9 Indonesia 1.47 45

Botswana 2.35 10 Uganda 1.44 46

Moldova 2.33 11 Egypt 1.43 47

Rwanda 2.26 12 Kyrgyz Republic 1.41 48

Jordan 2.21 13 Tanzania 1.38 49

Mali 2.16 14 Djibouti 1.37 50

Afghanistan 2.10 15 Barbados 1.19 51

Burkina Faso 2.09 16 Nigeria 1.14 52

Belarus 2.06 17 Guinea 1.13 53

Bangladesh 2.04 18 Trinidad and Tobago 1.10 54

Serbia 1.99 19 Swaziland 1.08 55

Madagascar* 1.96 20 Haiti 1.07 56

Ukraine 1.93 21 Sudan 1.07 57

FYR Macedonia 1.93 22 Sierra Leone 1.03 58

Lesotho 1.91 23 Chad 1.00 59

Turkey 1.88 24 Gabon 0.96 60

Cote d'Ivoire 1.87 25 Senegal 0.94 61

Zambia 1.87 25 Togo 0.92 62

Ghana 1.87 27 Burundi 0.92 63

Malawi 1.85 28 Gambia 0.91 64

Philippines 1.85 28 Lao PDR 0.90 65

Namibia 1.81 30 Sao Tome and Principe 0.90 66

El Salvador 1.77 31 West Bank and Gaza 0.80 67

Kosovo 1.76 32 Yemen 0.80 68

Jamaica 1.72 33 Solomon Islands 0.77 69

Mongolia 1.72 34 Congo, Republic of 0.50 70

Mauritania 1.72 35 Belize 0.27 71

Ethiopia 1.65 36

Median 1.65

S.D. 0.65

Country Scores and Ranking , overall

Overall Index Overall Index

Table 1.a
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Country Name 

Score Rank Score Rank Score Rank Score Rank

Afghanistan 2.67 14 2.80 7 1.60 45 1.33 24

Albania 0.83 44 2.00 22 2.40 20 1.33 24

Armenia 0.50 55 3.20 3 3.20 4 2.67 5

Azerbaijan 0.50 55 1.60 35 2.00 33 2.00 9

Bangladesh 2.83 8 1.60 35 1.73 39 2.00 9

Barbados 0.50 55 2.00 22 0.93 64 1.33 24

Belarus 1.83 25 1.60 35 2.80 8 2.00 9

Belize 0.00 62 0.80 63 0.27 71 0.00 66

Benin 1.17 37 2.40 15 2.67 13 0.00 66

Bolivia 2.83 8 2.00 22 2.93 7 2.00 9

Botswana 3.00 5 2.40 15 2.00 33 2.00 9

Brazil 3.00 5 2.80 7 3.33 1 3.33 1

Burkina Faso 1.17 37 3.20 3 2.00 33 2.00 9

Burundi 1.00 41 1.60 35 1.07 62 0.00 66

Cambodia 0.67 53 1.20 51 2.40 20 2.00 9

Chad 0.00 62 0.80 63 2.53 15 0.67 51

Colombia 4.00 1 2.80 7 2.13 28 3.33 1

Congo, Republic of 0.00 62 1.20 51 0.80 66 0.00 66

Cote d'Ivoire 3.50 3 1.20 51 1.47 49 1.33 24

Djibouti 0.83 44 1.60 35 2.40 20 0.67 51

Egypt 1.33 32 1.20 51 1.20 58 2.00 9

El Salvador 0.83 44 1.60 35 3.33 1 1.33 24

Ethiopia 1.67 29 1.20 51 2.40 20 1.33 24

FYR Macedonia 1.17 37 2.40 15 2.13 28 2.00 9

Gabon 0.50 55 1.20 51 1.47 49 0.67 51

Gambia 0.83 44 1.20 51 0.93 64 0.67 51

Ghana 1.33 32 2.40 15 2.40 20 1.33 24

Guinea 0.00 62 1.60 35 1.60 45 1.33 24

Haiti 0.00 62 1.20 51 1.73 39 1.33 24

Indonesia 1.33 32 1.60 35 1.60 45 1.33 24

Jamaica 1.83 25 2.40 15 1.33 53 1.33 24

Jordan 2.17 22 2.80 7 2.53 15 1.33 24

Kazakhstan 3.00 5 2.00 22 2.53 15 2.00 9

Kenya 1.17 37 1.20 51 2.27 25 1.33 24

Kosovo 1.83 25 2.00 22 2.53 15 0.67 51

Kyrgyz Republic 0.83 44 0.80 63 1.33 53 2.67 5

Lao PDR 2.00 23 0.40 70 1.20 58 0.00 66

Appraisal Selection Implementation Evaluation

Table 1.b

Country Scores and Ranking , by sub-index

Sub Indexes
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  Source: Authors’ calculations. 
 

Country Name 

Score Rank Score Rank Score Rank Score Rank

Lesotho 2.83 8 2.00 22 0.80 66 2.00 9

Madagascar* 2.50 17 1.60 35 1.73 39 2.00 9

Malawi 2.33 20 1.60 35 2.13 28 1.33 24

Mali 3.17 4 2.40 15 1.73 39 1.33 24

Mauritania 1.67 29 2.00 22 1.20 58 2.00 9

Moldova 2.67 14 2.80 7 2.53 15 1.33 24

Mongolia 1.83 25 1.60 35 2.80 8 0.67 51

Montenegro 0.83 44 1.60 35 2.80 8 1.33 24

Mozambique 0.33 60 2.00 22 2.80 8 1.33 24

Namibia 0.50 55 2.80 7 1.60 45 2.33 8

Nigeria 0.83 44 0.80 63 2.27 25 0.67 51

Pakistan 2.67 14 1.20 51 1.73 39 0.67 51

Peru 2.83 8 3.60 2 2.67 13 1.33 24

Philippines 2.33 20 1.60 35 2.13 28 1.33 24

Rwanda 2.50 17 2.00 22 3.20 4 1.33 24

Sao Tome and Princ 0.00 62 0.80 63 1.47 49 1.33 24

Senegal 0.83 44 1.60 35 1.33 53 0.00 66

Serbia 2.50 17 2.00 22 2.13 28 1.33 24

Sierra Leone 0.00 62 0.80 63 2.00 33 1.33 24

Solomon Islands 0.00 62 2.00 22 0.40 70 0.67 51

South Africa 4.00 1 4.00 1 2.80 8 3.33 1

Sudan 1.33 32 0.40 70 0.53 69 2.00 9

Swaziland 1.33 32 1.60 35 1.07 62 0.33 65

Tanzania 0.33 60 1.60 35 2.27 25 1.33 24

Thailand 2.83 8 2.00 22 3.33 1 3.33 1

Togo 1.00 41 0.80 63 1.20 58 0.67 51

Trinidad and Tobag 0.00 62 2.40 15 1.33 53 0.67 51

Tunisia 2.83 8 3.20 3 3.20 4 2.67 5

Turkey 1.00 41 3.20 3 2.00 33 1.33 24

Uganda 0.83 44 2.80 7 1.47 49 0.67 51

Ukraine 2.00 23 2.00 22 1.73 39 2.00 9

West Bank and Gaza 0.00 62 1.20 51 1.33 53 0.67 51

Yemen 0.67 53 1.20 51 0.67 68 0.67 51

Zambia 1.50 31 2.80 7 1.87 38 1.33 24

Median 1.33 1.60 2.00 1.33

S.D. 1.09 0.78 0.76 0.82

Table 1.b Continued

Country Scores and Ranking , by sub-index

Sub Indexes

Appraisal Selection Implementation Evaluation
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        Source: Fund staff calculations. 
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             Source: Authors’ calculations. 

 
 
 

 

Country Name Code

Score Rank Score Rank Score Rank

Albania ALB 1.64 37 1.73 36 6.44 40

Montenegro MNE 1.64 37 1.73 36 6.54 38

Mozambique MOZ 1.62 39 1.73 36 6.26 41

Pakistan PAK 1.57 40 1.61 41 6.54 37

Cambodia KHM 1.57 41 1.57 42 5.69 44

Benin BEN 1.56 42 1.76 34 6.92 35

Azerbaijan AZE 1.53 43 1.53 44 5.40 48

Kenya KEN 1.49 44 1.53 44 6.12 43

Indonesia IDN 1.47 45 1.49 46 5.53 46

Uganda UGA 1.44 46 1.57 43 6.23 42

Egypt EGY 1.43 47 1.37 49 5.02 49

Kyrgyz Republic KGZ 1.41 48 1.29 50 4.88 50

Tanzania TZA 1.38 49 1.45 48 5.63 45

Djibouti DJI 1.37 50 1.49 46 5.46 47

Barbados BRB 1.19 51 1.22 51 4.57 52

Nigeria NGA 1.14 52 1.22 53 4.61 51

Guinea GIN 1.13 53 1.18 54 4.32 54

Trinidad and Tobago TTO 1.10 54 1.22 51 4.36 53

Swaziland SWZ 1.08 55 1.16 55 4.22 55

Haiti HTI 1.07 56 1.10 56 3.90 58

Sudan SDN 1.07 57 0.94 62 3.47 65

Sierra Leone SLE 1.03 58 1.06 58 3.49 64

Chad TCD 1.00 59 1.10 56 3.93 57

Gabon GAB 0.96 60 1.02 60 3.78 59

Senegal SEN 0.94 61 1.06 58 3.68 61

Togo TGO 0.92 62 0.94 62 3.76 60

Burundi BDI 0.92 63 1.02 60 3.97 56

Gambia GMB 0.91 64 0.94 62 3.52 63

Lao PDR LAO 0.90 65 0.94 62 3.58 62

Sao Tome and Principe STP 0.90 66 0.90 66 3.27 66

West Bank and Gaza WBG 0.80 67 0.86 67 3.08 68

Yemen YEM 0.80 68 0.82 68 3.03 69

Solomon Islands SLB 0.77 69 0.82 68 3.10 67

Congo, Republic of COG 0.50 70 0.59 70 1.62 70

Belize BLZ 0.27 71 0.31 71 0.91 71

Table 3. continued

Country Scores and Ranking with Different Weights 

Overall Index Alternative Summary Index

PIMI PIMI-17 PIMI-PCA
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Table 4. Summary of Normalized PIMI

  Average Standard Deviation 

All 71 countries 0.42 0.16 

by income level 

    LICs 0.38 0.13 

    MICs 0.47 0.18 

by region 

    SSA 0.38 0.15 

    All other regions 0.45 0.17 

by exporter type 

    Oil exporters 0.29 0.13 

    Non-oil exporters 0.44 0.16 
                 Source: Authors’ calculations. 
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Appendix I. Dimensions, Scoring Methodology, and Sources of Data

 

No. Questions Dimension Definition/Score Methodology Sources

1
Are sector strategies prepared, 

including estimates of their costs? 
Costed Sector Strategies

The score is 0 if there is no broad strategic guidance for public investment decisions 
OR sector strategies are not prepared; 1.33 if there is strategic guidance (PIP, 
PRSP, national development plan) AND sector strategies exist in several major 
sectors but are not costed; 2.67 if there is strategic guidance and partially costed 
sector strategies are prepared for major sectors and 4 if there is a well-defined public 
investment plan AND/OR sector strategies exist for most sectors with full costing of 
recurrent expenditures and investment.

Budget Institutions 
Database, PEFA, 
OECD, and ROSC

2
Is there a published document which 

details appraisal standards?
Appraisal Standards

The score is 0 if there is no published document; and 4 if there is a published 
document which details appraisal standards.

PIM case studies, 
websites

3

Are economic appraisals (or 
cost/benefit analysis) routinely 
undertaken, at least for large 

projects?

Economic Appraisals
The score is 0 if there are no economic appraisals; 2 if economic appraisals are 
undertaken for large projects, but not consistently; and 4 if economic appraisals are 
routinely undertaken for large projects. 

PIM case studies, 
PERs, websites, 
FAD TA reports, 
WB documents

4
Is there an independent check or 
regulator of appraisals to ensure 

objectivity and quality of appraisals?
Independent Check

The score is 0 if there are no checks; 2 if there are checks, but coverage may be 
compromised; and 4 if there are independent checks done by a regulator or office of 
appraisals.

PIM case studies, 
PERs, websites, 
FAD TA reports, 
WB documents

5

Is there a medium-term planning and 
budgeting framework; is this 

framework integrated with the annual 
budget?

Medium-Term Planning 
and Integration

The score if 0 if the government does not prepare multi-year forecasts of fiscal 
aggregates; 2 if there are multi-year forecasts but there are no links annual budget 
ceilings; and 4 if there are multi-year forecasts and subsequent setting of annual 
budget ceilings are clear and differences are explained.

Budget Institutions 
Database, MTEF 
database, PEFA, 

PEFA reports, 
OECD, and ROSC

6
Are donor financed projects included 

in the budget? 
Inclusion of information on 

donor-funded projects 

The score is 0 if information on donor-financed projects is not included in the budget 
or information is seriously deficient; 2 if partial information is included; and 4 if 
detailed information for a large share of donor-funded projects is included.

Budget Institutions 
Database, PEFA 

reports, OECD, and 
IBP

7
Are investments selected on the 

basis of relevant sector strategies 
and recurrent cost implications? 

Investment Selection

The score is 0 if budgeting for investment and recurrent expenditure are separate 
processes with no recurrent cost estimates being shared; 2 if many investment 
decisions have weak links to sector strategies and their recurrent cost implications 
are included in forward budget estimates only in a few (but major) cases; and 4 if 
investments are consistently selected on the basis of relevant sector strategies and 
recurrent cost implications in accordance with sector allocations and included in 
forward budget estimates for the sector.

PEFA

1a. Strategic Guidance

1b. Project Appraisal

2a. Project Selection: Integration with Budget
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No. Questions Dimension Definition/Score Methodology Sources

8
What is the scope of Legislative 

scrutiny?
Scope of the Legislature’s 

Scrutiny

The score is 0 if the legislature’s review is non-existent or extremely limited, or there 
is no functioning legislature; 2 if the legislature’s review covers fiscal policies and 
aggregates for the coming year as well as detailed estimates of capital and recurrent 
expenditure; and 4 if the legislature’s review covers fiscal policies, medium term 
fiscal framework and medium term priorities as well as details of expenditure.

PEFA

9
Does the government provide public 

access to key fiscal information?
Public Access to Key 

Fiscal Information

The score is 0 if information on key fiscal aggregates, external audit reports, and 
contract awards is not publicly available; 2 if information on key fiscal aggregates but 
not external audit reports and contract awards is publicly available; and 4 if 
information on all three is publicly available

PEFA 

10
Is there open competition for award 

of contracts?
Open Competition for 
Award of Contracts

The score is 0 if there is  insufficient data exists to assess the method used to award 
public contracts or the available data indicates that use of open competition is 
limited; 2 if less than 75% of contracts above the threshold are awarded on basis of 
open competition, but the data may not be accurate; and 4 if accurate data on the 
method used to award public contracts exists and shows that more than 75% of 
contracts above the threshold are awarded on the basis of open competition.

PEFA, OECD 
Procurement 

indicators, World 
Bank CPAR, Open 

Budget Index

11
Is there existence and operation of a 

procurement complaints 
mechanism?

Complaints Mechanism

The score is 0 if no process is defined to enable submitting and addressing 
complaints regarding the implementation of the procurement process; 2 if a process 
exists for submitting and addressing procurement complaints, but it is designed 
poorly and does not operate in a manner that provides for timely resolution of 
complaints; and 4 if a process (defined by legislation) for submission and timely 
resolution of procurement process complaints is operative and subject to oversight of 
an external body with data on resolution of complaints accessible to public scrutiny.

PEFA

2b. Project Selection: Role of the Legislature

2c. Project Selection: Public Scrutiny

3a. Project Implementation: Procurement
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No. Questions Dimension Definition/Score Methodology Sources

12
During the past three years, has 

there been chronic under-execution 
of capital budgets?

Capital Budget Execution
The score is 0 if less than 50% of the capital budget has been spent; 1.33 if 50-70% 
of the capital budget has been spent; 2.67 if 70-90% of the capital budget has been 
spent; and 4 if more than 90% of the capital budget has been spent. 

Budget papers, 
capital budgets 

execution rates for 
African countries, 

PEFA

13
Are there effective internal controls, 

including controls on expenditure 
commitments? 

Existence and 
effectiveness of internal 

controls

The score is 0 if commitment control systems are generally lacking or routinely 
violated; 2 if such controls exist, but do not cover all expenditures, or are occasionally 
violated; and 4 if comprehensive expenditure commitment controls are in place and 
compliance with rules is high.

Budget Institutions 
Database, PEFA 

reports and  ROSC

14
Is there an effective system of 

internal audit? 
Internal audit

The score is 0 if there is no internal audit system; 2 if internal audits are functional for 
some entities and partially meet recognized international standards; and 4 if internal 
audits exist for all entities and generally meet international standards.

Budget Institutions 
Database, OECD, 
PEFA reports, and 

ROSC

15
Is ex-post evaluation of domestic 

projects routinely undertaken?
Evaluation Frequency

The score is 0 if there ex-post evaluations are not routinely undertaken; 2 if there is a 
post-completion review; and 4 if ex-post evaluations are routinely performed by the 
auditor general or the executive.

PIM case studies, 
PER, budget web-
sites, World Bank 

reports?

16
Are external audits produced on a 
timely basis and scrutinized by the 

legislature? 
External audit

The score is 0 if audits cover less than 50 percent of total central government 
expenditures, including capital investments; 2 if at least 50 percent or more of total 
central government expenditures are audited annually, including capital investments; 
and 4 if all expenditures, including capital investments, are audited and the full range 
of financial audits is in compliance with auditing standards.

Budget Institutions 
Database, PEFA 
reports and IBP

17

Does the government maintain an 
asset register or inventory of public 

sector property, equipment, vehicles, 
etc.? 

Asset Register
The score is 0 if no there is no asset register; 2 if one exists but it is incomplete; and 
4 if there is a complete and operational asset register.

PIM case studies, 
PERs, FAD TA 

reports, WB 
documents

3b. Project Implementation: Timeliness

3c. Project Implementation: Internal controls and audits

4. Project Evaluation, Audit and Asset Management

End
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Appendix II. Data Sources Used 
 

The data used in this study draw on the following main sources: 
 
World Bank Public Investment Management Case Studies. These case studies developed 
out of the World Bank’s Diagnostic Framework for Assessing Public Investment 
Management. Countries were assessed among eight “must have” features of an efficient 
public investment system: Investment Guidance & Preliminary Screening; Formal Project 
Appraisal; Independent Review of Appraisal; Project Selection and Budgeting; Project 
Implementation; Project Adjustment; Facility Operation; and Project Evaluation. Twenty 
seven have had this diagnostic. 
 
Public Expenditure and Financial Accountability (PEFA) assessments. The PEFA 
framework was developed between 2003 and 2005 as a joint undertaking of the World 
Bank, the European Commission, the UK's Department for International Development 
(DFID), the Swiss State Secretariat for Economic Affairs, the Royal Norwegian Ministry of 
Foreign Affairs, the French Ministry of Foreign Affairs, and the IMF. Since 2005, the PEFA 
program conducts assessments, some of which are publicly available in the form of country 
reports, on the technical and institutional basis for sound budget governance covering a 
broad range of PFM performance indicators. It uses 28 indicators grouped in three areas: 
credibility of the budget; comprehensiveness and transparency and budget cycle. PEFA 
assessments are done every three years and cover 96 countries. 
 
Budget Institutions Database. The database was developed by the IMF in 2010 to assess 
the various stages of budget institutions in low-income countries, and uses several indices 
and sub-indices to benchmark countries across income levels, regions, and different 
institutional arrangements. The index was constructed using 35 questions, covering two 
dimensions of the budgeting cycle: (1) planning and negotiation, approval, and 
implementation, and (2) the degree of centralization of budgetary decision-making; the 
existence and effectiveness of rules and controls; the sustainability and credibility of the 
budget as a key policy instrument; and its comprehensiveness and transparency. Seventy 
low-and-middle income countries are scored among these parameters. 
 
OECD International Budget Practices and Procedures Database. The database, which 
was originally developed by the OECD, contains the results of the 2007 OECD survey of 
budget practices and procedures in OECD countries, the 2008 World Bank/OECD survey of 
budget practices and procedures in Asia and other regions, and the 2008 CABRI/OECD 
survey of budget practices and procedures in Africa. The database contains the results of 
surveys for the 30 OECD member countries and 67 developing countries from Africa, the 
Middle East, Eastern Europe, Asia, Latin America and the Caribbean. Questions cover most 
of the stages and several aspects of the budget cycle, including preparation, approval, 
execution, accounting and audit, and performance information. The questions are of the 
multiple-choice or check-the-box type. 
 
Country Procurement Assessment Reports (CPAR). The diagnostic framework was 
developed in 1998 by the World Bank to analyze procurement policies, organization, and 
procedures in its member countries. These reports assess a country’s legal framework, 
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procurement system organizational framework, procurement capacity building, 
system/institutions, procurement procedures/tools, decision-making and control system, 
anti-corruption initiatives and programs, private sector participation in the system, contract 
administration and management, and system for addressing complaints. To date, 112 reports 
have been completed for 93 countries. 
 
Public Expenditure Reviews (PERs). PERs are core diagnostic studies prepared to help 
countries establish effective and transparent mechanisms to allocate and use available public 
resources in a way that promotes economic growth and helps in reducing poverty. As part of 
the World Bank’s country economic and sector work, PERs are undertaken to assist the 
Bank's borrowers to understand their development problems and potential solutions as well 
as help illuminate the World Bank’s own country assistance strategy. 
 
Source:  
http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/LACEXT/EXTLACREGT
OPECOPOL/0,,contentMDK:20857505~pagePK:34004173~piPK:34003707~theSitePK:83
2499,00.html 
 
County Financial Accountability Assessments (CFAAs). CFAAs are a key diagnostic 
tool to describe the financial accountability arrangements in countries' public and private 
sectors with the objective of strengthening these environments. CFAAs support both the 
exercise of the Bank's fiduciary responsibilities and the achievement of its development 
objectives through assessing the strengths and weakness of countries' accountability 
arrangements and identifying the risks that these may pose to the use of Bank and other 
public funds. 
 
Source: 
http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTFINANCIALMGMT/0,,
contentMDK:21388739~menuPK:3914288~pagePK:210058~piPK:210062~theSitePK:3132
18,00.html 
 

 
 
 
 


