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Abstract 
The links between the quality of a country’s institutions and its level of economic 

development is an important, and growing, area of research in economics. Broadly 

speaking, these institutions define the ‘rules of the game’, or the conditions under which 

firms and individuals operate within and between markets. The better the quality of these 

institutional arrangements, the more confidence market participants have to conduct 

transactions. 

Although the links between these institutions and economic growth have been empirically 

tested many times (and shown to be extremely important), several gaps still exist in our 

understanding of this relationship. Two of the more important issues are (i) what the 

causal relationship may be between institutions and economic growth, and (ii) what the 

(undoubtedly complex) transmission mechanisms may be between them. 

These gaps in the literature have persisted largely because there exists no broadly-

accepted empirical measure of institutions that has extensive coverage not only across 

countries, but across time as well. The main objectives of this thesis, therefore, are to take 

a first step towards resolving these key issues. After examining the existing empirical 

literature on the links between institutions and economic development, as well as reviewing 

the existing institutional measures used in this literature, the thesis then goes on to 

develop a new composite measure of institutional quality that has data stretching back to 

1960 for 169 countries. This index combines existing measures that individually incorporate 

property rights and the role of the executive branch of government, as well as developing a 

new measure designed to capture the quality of a country’s bureaucracy. 

Having developed this new composite index and examined its efficacy in a cross-sectional 

framework, attention then turns towards investigating the causal relationship that exists 

between institutions and several key components of economic growth (namely investment, 

trade and human capital). This provides information not only on the causal relationships 

between these variables, but the transmission mechanism through which they affect 

economic growth as well. Using a variety of alternative variables and samples, the evidence 

presented here strongly suggests that institutional quality is a major causal determinant of 

investment and human capital (particularly higher levels of education), as well as having an 

additional (though weaker) causal effect on growth itself. There is also an indication that 

there is reverse causality running from economic growth back to institutions. The evidence 

of a causal relationship between institutional quality and trade remains somewhat mixed, 

however, there is a strong suggestion that the influence of trade on institutional quality 

depends heavily on what type of goods are being traded (specifically, primary commodities 

or manufactured goods). 
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CHAPTER 1: INTRODUCTION 

1.1 Background 

Research into the long-term determinants of economic growth has enjoyed a 

resurgence over the past twenty years. Led initially by Robert Barro (1991), 

economists have tried to understand what key factors must exist for countries to enjoy 

sustained economic growth. The list of these potential factors is extremely long (see, 

for example, Levine and Renelt, 1992), however, recently a lot of research has focused 

on the institutional framework within countries. According to this ‘institutional’ view, 

sustainable increases in a country’s per capita income are impossible without good 

quality institutions. 

In order to appreciate the role of institutions within the framework of economic 

development, it is important to understand exactly what these institutions represent. 

Despite the enormous amount of research into this area, an exact definition of 

institutions remains somewhat imprecise (Nelson and Sampat, 2001). However, a 

working definition should encompass any public institutions that have a bearing on 

how economic transactions take place within an economy. A narrow definition, for 

example, would include the system of property rights a country has, while a broader 

definition would also incorporate those public institutions that create, monitor and 

enforce these property rights, as well as setting up the broader ‘rules’ that allow a 

country’s citizens to engage in productive activities.  In other words, these institutions 

are political (the system that creates these rules), administrative (those whose job is to 

monitor these rules) and judicial (those who enforce these rules). Each of these arms 

of government has a key role to play in the determination of this institutional 

framework, and none are completely independent of the other. In this sense the 

‘quality’ of the institutions relates to how well these public bodies are able to set up, 

regulate and enforce these rules. Individuals (and firms) that are free to engage in 

productive activities without the threat of predation or excessive regulatory burdens 

from their government are more likely to enjoy higher incomes and a better standard 

of living. 

1.2 Aims and Objectives 
There are three main objectives of this thesis. The first is to undertake a review of the 

current measures of Institutional Quality. Through this analysis, the main strengths 

and weaknesses of these measures will be discussed. While each in their own way has 

contributed to improving economists’ understanding of the links between institutions 



 2 

and economic development, the main weakness across all of these measures (save the 

political instability indicators that have other serious drawbacks) is that none have 

adequate coverage across time. This has led to the problem that it has been impossible 

to investigate the causal relationship between institutions and development. That 

higher incomes and better institutions have a strong positive correlation is not in 

dispute. That higher incomes lead to better institutions, or vice versa, is still unclear. 

The lack of such an institutional measure with coverage across time leads to the 

second major objective of the thesis. This objective has two parts: (i) to derive a 

measure of institutional quality that has extensive coverage across countries and time, 

and (ii) to demonstrate it can be a suitable alternative to existing measures of 

institutional quality. 

Three separate components of institutional quality are combined into the one 

composite index: Contract Intensive Money (CIM), from Clague et al (1999), is the 

proxy for property rights, while the Political Constraints (POLCON) index from Henisz 

(2000) is designed to capture the extent to which the executive is constrained in their 

actions. The third measure, bureaucratic quality, is developed using the quantity and 

quality of data available from the two major international databases from the World 

Bank and International Monetary Fund as a proxy for the competence and capacity of 

each country’s bureaucracy. Aside from providing a vital component of the overall 

Institutional Quality index, this new indicator of Bureaucratic Quality is important in its 

own right, as this issue has often been examined in the empirical growth literature (for 

example, Rodrik, 1999), but has also suffered from having to use an indicator that 

lacked adequate coverage across time. 

Having derived this new composite measure, it will be directly compared to the Knack 

and Keefer (1995) measure in a cross-sectional analysis in order to satisfy the second 

of these objectives. Despite certain econometric problems with this type of cross-

sectional estimation procedure, it is important that this new index demonstrate a 

comparable performance to that of this Knack and Keefer measure of institutional 

quality. A strong performance from this new institutional indicator will serve as further 

reinforcement of its efficacy, giving some confidence that it can at least be used as an 

alternative institutional indicator in future empirical research. 

The final objective of the thesis is to use this new index within a panel data framework 

to try and resolve two key questions that have not been adequately resolved in the 

literature up to this point. The first is to exploit relatively new econometric techniques 

in panel data estimation that can potentially overcome the problems of endogeneity in 



 3 

cross-sectional analysis. Due to the lack of an adequate institutional measure, research 

on the determinants of economic growth using this estimation method have had to 

ignore institutions, or have had to use imperfect proxies for these institutions (for 

example, Caselli, Esquivel and Lefort, 1996). 

The second question revolves around the key issue of causality between institutions 

and economic growth (as well as a number of other important variables). Again, no 

such analysis has been possible to this point in time. In terms of economic analysis, 

the policy implications of this issue are potentially immense. There are some in the 

literature (for example, Glaeser et al, 2004) who support what is sometimes known as 

the ‘Lipset’ hypothesis: countries cannot have high quality institutions until they have 

high (or increasing) per capita incomes, and a high level of human capital. Others (for 

example, Rodrik, Trebbi and Subramanian, 2004) maintain that ‘institutions rule’, and 

so countries need to address the poor quality of their institutions before sustainable 

economic growth can occur. The objective here, it should be stressed, is not 

necessarily to determine that institutions do, indeed, ‘rule’. The objective is to be able 

to undertake a robust, detailed examination of these competing views in the first place. 

 

1.3 Plan of the thesis 
The empirical evidence from the economics and political science literature, which is 

analysed in Chapter 2, is quite unequivocal – countries with better institutions do have 

higher incomes.  The lack of a precise definition of what constitutes a country’s 

institutions has meant that researchers have often focused on a particular outcome of 

poor institutional quality, such as corruption (for example, Mauro, 1995), or have 

examined a subset of institutions, such as the quality of the bureaucracy (for example, 

Rodrik, 1999), or the ‘rule of law’ (for example, Sala-i-Martin, 1997). These are, of 

course, highly correlated. For example, countries with high levels of corruption are also 

likely to have a bureaucratic system that imposes an excessive regulatory burden and a 

poorly enforced system of property rights.  

There is also the important issue of the precise transmission mechanisms through 

which institutions affect economic growth. A common line of thought is that institutions 

affect economic growth primarily through the investment channel. As North (1990) 

says, poor institutional quality, through a poorly designed system of property rights, 

creates a ‘wedge’ between the marginal product of capital, and its real rate of return. 

There is also evidence, however, that poor institutional quality has an additional, more 

direct effect on economic growth above and beyond its effect on investment (Barro, 
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2003). That is, if institutional quality encompasses the ‘rules of the game’, then these 

rules extend to all areas of an economy, not just investment. 

The second half of Chapter 2 therefore looks at the literature relating to how 

institutions are related to some of these other areas of economic activity. The major 

emphasis here is the relationship between institutions, trade, human capital and 

geography. A country that is more open to trade, for example, may have better 

institutions because the country is exposed to institutions in other countries, but there 

may also be effects on institutions through raising the opportunity cost of not having 

good institutions (Wei, 2000b). These links between trade and institutions, however, 

are not necessarily all positive. Research by Sachs and Warner (1997a) put forward 

evidence that countries with an abundance of natural resources have tended to grow 

more slowly over the past thirty years. One potential reason for this ‘resource curse’ is 

that these natural resources encourage rent-seeking behaviour from public officials, 

which ultimately lowers growth over the longer-term. 

With respect to human capital and institutions, the literature is, surprisingly, somewhat 

scant. Glaeser et al (2004) argue that it is the level of human capital that is the 

primary cause of economic development over time, and that institutions are only 

important to the extent that improvements in human capital have allowed a country to 

have better institutions. 

The final determinant examined, geography, has become an increasingly important 

avenue of recent research.  The rationale here is that the natural endowments a 

country has been given has played a large role in its long-term economic growth. For 

example, Gallup, Sachs and Mellinger (1999) examined a range of geography-type 

variables, such as whether a country was located in a tropical region of the world, 

whether or not it was landlocked, and the incidence of malaria, among other factors. 

This literature quickly extended to examine the role of geography in the institutional 

framework of countries. Engerman and Sokoloff (1997) for example, looked at the 

different economic experiences over the years between North and South America. 

Here, the natural climatic endowments in North America allowed staple crops (mainly 

wheat) to be grown. These farms were relatively small, family concerns, and the 

money earned on these farms was put towards education for their children. Over time, 

this focus on education led to higher incomes and a more favourable political 

landscape. In South America, the climate favoured large plantation-style crops (for 

example, sugar and tobacco), which used paid (or slave) labour to run. There was little 

incentive for the owners to educate their workers, and so education for the masses did 
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not eventuate. The issue, therefore, is that natural endowments can play a large role 

in determining the type of institutions that evolve within countries over time. 

Chapter 2 finishes with an examination of some of the econometric issues arising from 

the empirical literature on institutions and growth. As Rodrik (2004: 2) notes: 

The difficulty with the empirical analysis of institutional development 

has been that institutional quality is as endogenous to income levels 

as anything can possibly be. Our ability to disentangle the web of 

causality between prosperity and institutions is seriously limited. 

This is particularly acute in an analysis that uses a cross-sectional approach, because 

Ordinary Least Squares (OLS) estimation requires that an explanatory variable such as 

institutional quality be exogenous not only to the dependent variable (per capita 

incomes, or per capita growth), but to the other explanatory variables as well. Given 

the fact that these ‘other’ explanatory variables often include investment, trade and 

human capital, this problem becomes an acute one. It also raises the important issue 

of causality – is institutional quality high in countries because they have a high level of 

income, and so therefore they can afford good institutions? Or is it that countries can 

never attain strong economic growth and high per capita incomes without having the 

right institutional framework in the first place? 

This last issue provides the motivation for Chapter 3, which investigates the empirical 

measures that have been used for various aspects of institutional quality. These 

include variables that measure institutions through the prism of political instability, 

such as the number of revolutions, coups and political assassinations in countries over 

time. Although quite common in the 1980s and early part of the 1990s, these political 

instability variables suffer two major problems. The first is that they are, by definition, 

objective ‘count’ measures. A coup will receive a score of one irrespective of the actual 

instability and uncertainty created by the coup. A second, related, issue is that the 

absence of political instability says nothing about what is occurring in that particular 

country. For example, the Democratic Republic of Congo was ruled by the same 

person, Mobutu Sese Seko, for many years. Political instability measures would show 

this country to be relatively stable over this period, however, over that same period the 

country became a virtual ‘kleptocracy’, with corruption and nepotism rampant. Today, 

the Congo is one of the poorest countries in the world. 

To that end, more sophisticated, subjective measures of institutions began appearing 

in the literature. The seminal papers in this area were from Mauro (1995) and Knack 
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and Keefer (1995), who used information from two ratings agencies (Business 

International and Political Risk Services) to model institutional quality. Knack and 

Keefer, for example, calculated an overall score for Institutional Quality using the 

following indicators from the Political Risk Services’ International Country Risk Guide 

(ICRG): 

a) the rule of law; 

b) corruption in government; 

c) the quality of the bureaucracy; 

d) risk of expropriation of assets by government; 

e) repudiation of contracts by government. 

This composite ICRG indicator, as well as some of its individual components, has been 

used extensively over the past decade. This has been further assisted by the 

development of similar, like-minded, composite indicators, such as Transparency 

International’s Corruption Perceptions Index, and the World Bank’s Governance dataset 

developed by Kaufmann, Kraay and Zoido-Lobatón [KKZ] (1999b). This is above and 

beyond a proliferation of other surveys and indicators that have recently been 

developed. 

The problem, however, is that most of these empirical measures do not contain a 

particularly long temporal component. The ICRG measures available for purchase, for 

example, only date back to 1984, while the KKZ indicators only date back to 1996. 

Trying to establish a causal relationship between institutions and economic growth, 

using an institutional measure from the end (or even the middle) of the period in 

question, is impossible. The policy ramifications of discovering both the existence and 

direction of this causality are potentially immense. If only rich countries can afford 

good institutions, then policies need to be tailored primarily at improving economic 

growth, and better institutions will subsequently occur. However, if sustainable growth 

is impossible without a good institutional framework, then resources need to be 

devoted to improving these institutions first. It is this fundamental question that 

motivates the remainder of the thesis. 

Chapter 4 is devoted to developing such an institutional measure that has wide 

coverage not only across countries, but across time as well. The goal is to approximate 

the concept of institutions along the same theoretical lines of Knack and Keefer (1995), 

in that it is designed to capture countries’ rule of law (property rights), quality of 
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bureaucracy, and constraints on the executive and legislative branches of government. 

This composite indicator uses three individual measures, two of which already exist in 

the literature, and a third that is completely new.  The first measure used, designed to 

capture property rights, is the Contract Intensive Money (CIM) index, developed 

originally by Clague et al (1999).  The rationale behind this measure is that a well-

defined, stable system of property rights would be reflected in firms and individuals 

entering into long-term contracts with other parties, and therefore transactions are 

more likely to take place within the financial system, rather than through cash 

payments. This Contract Intensive Money indicator is therefore derived by looking at 

the proportion of the money supply held in financial institutions. The higher this 

proportion is, the more faith people have in making payments through these 

institutions, and the better is the system of property rights. 

The second measure is designed to capture the degree of freedom the executive 

branch of government has in the way it operates. This issue of ‘checks and balances’ is 

taken from Henisz (2000), with the rationale being that the more constrained the 

executive is, the less able it will be to get away with whatever it wants. For example, if 

there are few constraints on its actions, the executive may be more likely to 

expropriate assets, or repudiate contracts, because there is no one to stop them from 

doing so. If, however, they are constrained by the size of the Opposition in the 

legislature, or by an independent judicial arm of government, then it may not be able 

to undertake such arbitrary action. 

The final measure developed relates to the quality of the bureaucracy. Unlike these 

other two measures that have data stretching back at least to 1960 for a large number 

of countries, there is no existing measure of the bureaucracy over a similar time frame. 

Therefore, the construction of an index of bureaucratic quality developed in this thesis 

uses the availability and quality of data being produced by the bureaucracy as a proxy 

for its administrative capacity. The more economic, financial and social data that is 

collated and distributed by a government, the more competent and organised the 

bureaucracy must be. Using the two most common international databases, the World 

Bank’s World Development Indicators and the IMF’s International Financial Statistics, 

scores are derived by looking at the proportional amount of data each country has 

released each year from 1960-2000, adjusted for the quality of data produced. This 

measure of bureaucratic quality (BQ) results in nearly 6,000 observations across 175 

countries between 1960-2000. This BQ index is then compared with the ICRG measure 

of bureaucratic quality, as well as specific case studies using political instability 
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variables. These comparisons show, at an anecdotal level at least, that this indicator of 

bureaucratic quality works extremely well. 

Having outlined these three individual components, the overall indicator of Institutional 

Quality (IQ) is developed using a missing algorithm technique, whereby these 

components are regressed against Knack and Keefer’s (1995) measure, averaged 

between 1986-95, with the coefficient on each component determining its weight. 

After conducting a number of tests for the sensitivity and robustness of these weights, 

the chapter concludes with some descriptive statistics of the index, as well as a visual 

comparison between ICRG scores and the scores for institutional quality developed 

here for a sample of countries. These comparisons suggest that this new IQ index 

closely approximates not just the level of scores from the ICRG index, but also changes 

over time as well. 

Although the initial results from this index are indeed promising, Chapter 5 takes this 

analysis a step further by introducing the IQ index into a cross-sectional analysis of 

economic growth between 1960-2000, using initially an OLS estimation procedure. 

Although this index is not designed primarily for use in such a cross-sectional study, it 

is still important that this index produces comparable results to existing measures. To 

that end, a broad array of separate regressions are run with this new indicator in 

comparison to the Knack and Keefer measure from ICRG. These regressions are run 

with a large number of other explanatory variables, including trade, human capital, 

geography, fiscal and policy variables. It is also compared to other existing measures 

of institutional quality previously used in the literature. 

With the caveat that OLS is not the best estimation procedure to employ here, the 

results show that this new IQ index consistently performs as well, if not better, than 

the existing ICRG measure of institutional quality. While both are consistently 

significant across all of these regressions, the coefficient on IQ is roughly 10% higher 

than the ICRG coefficient.  

Given the problems in using OLS outlined previously, the chapter concludes by using 

an instrumental variables (2SLS) estimation procedure, again in comparison to the 

ICRG measure. This analysis largely follows that of Rodrik, Subramanian and Trebbi 

(2004), in that institutions, trade and geography variables are used as explanatory 

variables, regressed against per capita incomes in 2000. In an attempt to overcome 

the endogeneity issues between incomes, trade and institutions, various institutional 

instruments are used, including Acemoglu, Johnson and Robinson’s (2001) Settler 
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Mortality instrument, while the Frankel-Romer instrument is used for trade (geography 

is exogenous, and therefore is used as its own instrument).  While this should 

theoretically overcome these econometric problems, evidence from Dollar and Kraay 

(2003) suggest that the instruments themselves are problematic, because the trade 

instrument appears to also be a useful instrument for institutions, while the 

institutional instruments appear to be a useful instrument for trade as well. In other 

words, it is still difficult to separate out the individual effects of trade and institutions 

on per capita incomes. This issue is not satisfactorily resolved here either, however, 

there is some evidence that the IQ measure is a ‘better’ variable to use in these 

situations, because it appears to be relatively uncorrelated with either the trade 

variable itself, or with the Frankel-Romer instrument. Unfortunately, however, the 

correlation between the existing institutional instruments and the trade variable is not 

something that this IQ variable can overcome.  

The econometric problems with both the OLS and 2SLS estimators lead directly to the 

panel data analysis in Chapter 6.  Using a Generalised Methods of Moments / 

Instrumental Variables technique originally developed by Arellano and Bond (1991) and 

subsequently improved by Blundell and Bond (1998), this method overcomes the 

problems from Chapter 5 because it uses lagged values of previous observations as 

instruments for endogenous variables, rather than having to construct an entirely new 

instrument, such as the Settler Mortality measure mentioned above. 

The analysis follows closely from the previous chapter, using many of the same 

variables, but using a panel of eight five-year periods and a sample of 99 countries. 

Although the IQ variable is still a significant factor when regressed against economic 

growth, this is conditional on the inclusion of trade and/or human capital in the 

regression. In other words, it performs fairly poorly when regressed on its own. After 

investigating a number of alternative variables and sample selections, the chapter 

concludes with an extensive examination of Granger causality. 

Taking lags of between one and three periods (5-15 years), this analysis examines 

both individually and collectively the causality running between economic growth, 

investment, institutional quality, trade and human capital, as well as alternative 

variables for human capital and trade, and different samples. Because this type of 

causality analysis with respect to institutions has been impossible up to this point, the 

results obtained are new and, potentially, quite important.  Of these results, the most 

significant is that institutional quality has an extremely significant and robust causal 

influence on investment, as well as a substantial causal influence on human capital 
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(particularly higher levels of education). There are also interesting results pertaining to 

the causal influence of institutional quality on economic growth itself, as well as trade. 

Chapter 7 offers some concluding thoughts on two of the major contributions of this 

thesis. Firstly, it highlights the efficacy of the Institutional Quality indicator developed 

in Chapter 4, and how it can potentially be an important and useful tool in future 

research across a broad spectrum of economic issues, particularly with respect to 

research that incorporates a time series component. Secondly, it outlines the 

implications of the results from the causality analysis in Chapter 6, focussing 

specifically on the strong results obtained on the links between institutional quality and 

investment, and on the links between institutional quality and human capital. This last 

aspect in particular has been a relatively neglected area of research, which is curious, 

given the importance that has individually been placed on human capital and 

institutional quality in the literature. The fact that these two aspects of economic 

development are shown here to be highly inter-connected may hopefully spur further 

research in this area. 
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CHAPTER 2: INSTITUTIONAL QUALITY AND ECONOMIC 
DEVELOPMENT: REVIEW AND ANALYSIS 

2.1 Introduction 
This chapter is aimed at introducing the basic concept of ‘institutions’ as they relate to 

the economics discipline, as well as looking at many of the key empirical papers that 

have greatly improved our understanding of how these institutions interact with other 

forces in an economy to foster (or hinder) economic development. 

Despite these impressive gains over the past few years in this field, an examination of 

the literature shows that there are still many issues that remain largely over-looked, 

while other areas have been held back by inadequate data and estimation problems 

that have precluded many ‘definitive’ statements being made. This chapter, therefore, 

will proceed as follows. In the first section a brief definition of institutions will be 

outlined, while the second section deals with how the quality of a country’s institutions 

influence many of the key drivers of economic development. The third section focuses 

on some of the inherent difficulties in incorporating institutions into empirical growth 

models, while the final section concludes with some observations about what the 

existing literature has (and has not) told us about the relationship between institutions 

and economic development. 

2.2 A Definition of Institutional Quality 
The term ‘institutional quality’ is now used extensively across several disciplines, 

however, a precise definition of what this term actually encapsulates remains 

somewhat fluid. This is true even within the relatively narrow confines of the 

economics literature, let alone the wider definitions used in other fields, such as 

organisational behaviour, sociology or political science.1 For example, some economists 

believe these institutions to be simply the ‘rules of the game’ by which society works. 

In this sense, the institutions in question come in the form of contract and property 

rights and at a broader level, the rule of law. As North (1971: 122) says: 

These basic ground rules consist of the decision rules that govern the 

making of non-market decisions and the structure of property rights 

that define and specify competitive and cooperative relationships in 

the market place. 

                                                           
1 See, for example, Nelson and Sampat (2001), who discuss what ‘institutions’ mean to different 
areas of research. As it is not the purpose of this thesis to set out a definition of institutions that 
satisfies everyone, I shall be focussing only on the issue of institutions as they are commonly 
used in the economics literature. 
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A wider definition starts to bring in the bodies charged with administering and 

regulating these rules, such as the judiciary and the bureaucracy, while an even wider 

definition acknowledges that these groups are often not the ultimate makers of these 

rules, but rather the enforcers, and so other definitions also bring in the role of the 

executive and legislative arms of government.  The first group of institutions 

surrounding the rule of law are increasingly referred to as ‘economic institutions’, with 

the distinction being made from the latter institutions, which are called ‘political’ 

institutions (see, for example, Borner, Bodmer and Kobler, 2003). This is essentially 

what makes the concept of ‘institutions’ difficult to ascertain, because, even if one tries 

to concentrate solely on the economic institutions of property rights, one is indirectly 

also modeling the political institutions that create and modify these rights in the first 

place. This is one reason, for example, that one of the most common empirical 

measurements of institutional quality that comes from Knack and Keefer (1995) 

incorporates all of the following into their overall measure: 

a) the rule of law; 

b) corruption in government; 

c) the quality of the bureaucracy; 

d) risk of expropriation of assets by government; 

e) repudiation of contracts by government. 

While part (a) may be an economic institution, parts (b) to (d) are more political in 

nature, even though they have fairly direct economic implications. For example, the 

rationale behind using the ‘repudiation of contracts’ measure is that, if firms cannot 

rely on the government to adhere to legally-binding contracts with the private sector 

then they are unlikely to enforce them between two private parties (Knack and Keefer, 

1995, p. 210). 

Even if one accepts that the distinction between economic and political institutions is a 

fairly moot point, and so can often be used interchangeably (or collectively), the same 

is not necessarily true for what constitutes the quality of these institutions. By 

definition this invariably becomes a subjective analysis. Indeed, as will be shown in 

Chapter 2, many of the indices used to formally measure institutions rely on the 

subjective opinions of country experts to generate scores for countries. Nevertheless, a 

working definition of what constitutes institutional ‘quality’ in this study can be 

interpreted as the extent to which these institutions actually work. In other words, 

whether these institutions (both political and economic) are ‘doing their job’ in 



 13 

reducing transaction costs and allowing firms and individuals to engage productively in 

the market place.  

Another question that is increasingly gaining attention in the literature relates to how 

‘deep’ institutional quality really is. Glaeser et al (2004) make the point that many of 

the issues classified in the literature as ‘institutions’ in reality relate to choices made by 

the executive of a country, rather than some deep, immutable institutional framework 

inherent within countries. For example, dictators can ‘choose’ to follow a pro-growth 

path, part of which entails implementing policies that give focus to respect and 

enforcement of property rights. Other dictators may not. In this sense, institutional 

quality becomes a policy decision (albeit one with a potentially long gestation period), 

and as such is susceptible to changes over time. If this is true, then institutions are not 

as ‘deep’ as has been made out by others (such as Rodrik, Subramanian and Trebbi, 

2004). This does not, however, denigrate or dilute the importance of institutions (a 

point Glaeser et al are quick to make).  The essential difference is therefore between 

institutions being considered as an unchanging, rigid determinant of economic 

development, against institutions as a set of rules that can (and do) evolve over time, 

which is the view that is taken throughout the rest of this thesis.  Indeed, if one takes 

this further, one of the defining characteristics of ‘good’ institutions is precisely their 

ability to adapt over time to respond to and reflect changing economic, social and 

political factors. One would hardly claim that the institutions inherent within the UK or 

the USA in the 19th century have not changed in the period since then, but this does 

not diminish their importance. According to North’s institutional view of economic 

history, economic development has been aided by institutions evolving and changing to 

reflect new technologies or situations.  For example, North argues that Britain became 

the leading economic power in the 17th and 18th centuries because the political system 

had evolved to promote mercantile interests ahead of the narrow self-interest of the 

monarchy.  This manifested itself in a system of property rights that allowed for the 

incentives to exist to do business.  In other European countries such as France and 

Spain, the rise of a business class was held back by monarchs who were primarily 

interested in gaining enough revenues to fight wars, rather than promoting commerce 

as an end in itself. In other words, for France and Spain, it was the inflexibility of the 

institutions that caused the problems (North, 1971: 123). 

Throughout the remainder of this chapter, the term ‘institutions’ or ‘institutional quality’ 

will generally relate to the broader definition that encompasses both the rules of the 

game as well as the people who enforce those rules, however, where a narrower 
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definition is used such as the rule of law, or property rights, this distinction will be 

noted.  

2.3 How Do Institutions Affect Economic Development? 
If one accepts the basic premise that institutions ‘matter’, the next obvious question is 

‘How?’ As will be seen below, the majority of papers on this issue have looked at the 

direct effects of institutions on growth and/or investment, however, the actual 

transmission mechanisms are undoubtedly far more complicated than this. Given that 

institutions cover the rules of the game, and all facets of an economy are subject to 

these rules, all will therefore be affected by them. In this section, however, the 

discussion will be restricted to the relationship between institutions and what are often 

seen as the important determinants of economic development: investment, trade, 

human capital and geography. As has been noted by many others (for example, Levine 

and Renelt, 1992 and Sala-i-Martin, 1997), there are many other variables that have 

been shown in previous studies to be significantly related to economic growth over 

time, such as government consumption, demography, macroeconomic policies 

(encompassing issues like inflation) and so on. However, many of these are themselves 

affected by one or more of these determinants, and so it will be these core variables 

that are the focus. 

Figure 2.1 presents a simple diagram highlighting some of the plausible relationships 

between these key determinants of growth, with the arrows representing possible 

directions of causality. According to this (admittedly simple) schematic, the influence of 

institutional quality extends not just through the direct channels to investment and 

growth, but also through trade and human capital as well. As will be discussed in the 

literature review section, it is this complex interaction between these variables that 

makes statistical inference extremely challenging and difficult to disentangle, and the 

same can be said for the other variables as well. 
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Figure 2.1: Relationships Between Key Determinants of Economic Development 

 
 

Having given a brief overview of the definition of institutions, attention will now turn to 

the empirical treatment of institutions in the literature. It should be pointed out at this 

stage that the papers discussed here (and listed in the Appendix) do not provide a 

completely exhaustive list of papers involving institutions. Rather, these papers relate 

to the interaction between institutions and the other key determinants of growth 

(investment, trade, human capital and geography). It should still be acknowledged, 

however, that there have been many other insightful papers written over the years 

regarding institutions and other economic determinants as well.2 

2.3.1 Institutional Quality, Economic Growth and Investment 

From the outset it should be pointed out that the specific term ‘institutional quality’, at 

least in the empirical literature, is relatively new. The majority of early papers focussed 

on the relationship between economic growth and political institutions, which was 

measured through indices of political instability and violence (see Chapter 3 for further 

details). However, over the years the development of new measures has led to a 

number of different institutional issues being addressed. These include studies based 

on corruption, the quality of the bureaucracy, as well as the rule of law. Therefore, in 

the following section each of these issues will be examined, while acknowledging that 

each of these are, in effect, sub-sectors of overall institutional quality. 

                                                           
2 For example, there are numerous papers on the links between institutions and macro policies 
such as budget deficits, taxation, inflation, among many others. For more information on some 
of these issues, see Edwards and Tabellini, 1991, Roubini, 1991, Cukierman, Edwards and 
Tabellini, 1992, and Ghura, 1998. 
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The neo-classical Solow model, and variations thereof, has been the most common 

model used in the empirical growth literature (Chapter 5 has a brief discussion of the 

theoretical model). In terms of this model, institutional factors must by definition enter 

the model exogenously. This, of course, is a highly questionable assumption to make, 

as it suggests that institutions are just ‘given’ to countries. The reality is that 

institutions are determined by a number of economic, social and political factors, one 

of which is economic growth itself. Nevertheless, over the years a number of 

researchers have attempted to fit institutions into this model. Breton (2004), for 

example, used the Mankiw, Romer and Weill (1992) study as his benchmark and 

incorporated both institutions (which he called government integrity) and a human 

capital variable into his analysis (the so-called ‘augmented’ Solow model). Government 

integrity was always a significant determinant of income per adult, and he argued the 

values for α  and ß, which measure the relative factor shares of physical and human 

capital, were plausible once institutional factors had been accounted for. Dawson 

(1998) employed a similar analysis, using a measure of economic freedom developed 

by Gwartney, Lawson and Block (1996). However, due to some of the theoretical 

restrictions of the Solow model, it has not been the most common model used for 

institutional analysis. Indeed, with respect to examining many of the determinants of 

growth, most researchers have tended to favour a ‘Barro-type’ analysis, based in large 

part on his seminal 1991 paper, and subsequent research (Barro, 1996, 2003 and 

others).3 

Although Barro took the original Solow model as his starting point, they diverge in 

several key respects. Most importantly, Barro omitted rates of factor accumulation 

(investment) from his regressions, believing that they were identical across countries 

except to the extent that they differed due to ‘idiosyncratic’ factors. These idiosyncratic 

factors included a wide variety of explanatory variables, including education, 

government consumption, and political factors (among others). He then ran separate 

regressions substituting investment for growth as the dependent variable. In this 1991 

paper, his institutional variables appeared to be a far more important determinant of 

investment than for overall economic growth.4 Indeed, the majority of studies on this 

issue have hypothesised that the main transmission mechanism for institutions is 

through investment and then onto growth itself.  For example, North (1990) believed 

                                                           
3 Using a Barro-type approach does not of course guarantee that the institutional variable is 
treated endogenously. The treatment of institutions endogenously requires specific econometric 
techniques that will be discussed in a later section. 
4 These institutional variables were actually political instability measures (revolutions and coups, 
and the number of assassinations per million population). 
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that investment was affected by institutions because poor institutional quality created 

uncertainty over property rights, which in turn created a ‘wedge’ between the marginal 

product of capital and the real rate of return. For example, at the executive level, when 

there are frequent changes of government, private firms may not know what a 

government’s position will be on their industry from one period to another.  This 

uncertainty leads to a lower level of investment than would otherwise be the case, and 

therefore a lower rate of economic growth.  Alesina et al (1992) note, however, that 

this need not always be the case.  A change in government, for example, may actually 

raise investment, due to the fact that the previous government performed so badly.  

Their analysis, however, suggests that overall political instability reduced investment. 

Further to this, Fosu (1992 and 2002) looked at the impact on growth of abortive 

versus successful coups, and observed that it was abortive coups that appeared to 

have the biggest negative impact on growth, and the main channel for this was 

through the marginal productivity of capital.  

Gyimah-Brembong and Traynor (1996) constructed a simultaneous equations model 

for savings, investment, economic growth and political instability, and found that 

instability affected growth and savings through the investment channel (they also 

found some additional direct effects of political instability on growth).  Venieris and 

Gupta (1983) took a similar approach. Alesina and Perotti (1993) tested the theory that 

income inequality led to political instability, which would in turn depress investment 

and hence growth, and found that this relationship was significant. The empirical link 

between higher political instability and lower investment is not, however, universal. 

Drawing on theoretical papers that hypothesise a positive relationship between 

instability and investment (for example, Caballero, 1991, Dixit and Pindyck, 1994 and 

Abel and Eberly, 1999)5, Campos and Nugent (2003) conducted a Granger-causality 

test (similar to the one being used in this thesis) to show that political instability lagged 

one period (five years) had a positive and significant effect on investment for 

developing countries. Instability did, however, have a negative causal relationship with 

economic growth. 

Easterly et al. (1993) considered the issue of how short-term external shocks affected 

growth, and how severe episodes of political instability (which in their paper was 

measured as the number of war-related casualties), may exacerbate the problem. 

Rodrik (1999), using a more conventional measure of institutions (the International 

Country Risk Guide’s measure of bureaucratic quality) also addressed this issue, and 

                                                           
5 Essentially these papers relate to the irreversibility of investment decisions, or issues 
surrounding asymmetric costs of inventory adjustments. 
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found that countries with better institutions, while not being immune to external 

shocks such as negative changes to the term-of-trade, were better able to deal with 

them, and so emerged from these crises a lot earlier, and with fewer costs. 

Although most of the early papers on this tended to focus on the inherent instability of 

the political institutions, Brunetti and Weder (1995) in a survey of this literature, 

argued that objective measures of instability, such as used by Barro (1991) and others 

do not really get to the heart of the problem.6  In their survey with firms in 10 

developing countries, they discovered that it was policy uncertainty, not instability per 

se, that was the major problem.  Thailand, for example, always scores rather poorly on 

political instability indices (since 1932 it has had 13 constitutions and 17 military 

coups), however, entrepreneurs in that country claim that the decisions of the 

government are fairly stable, and there is little uncertainty over their future actions. 7 

Gupta (1990) notes the fact that, if the simple objective indicators are taken at face 

value, the United States was the most politically unstable country during the 1960s and 

1970s, because of the number of protests and demonstrations held over civil rights and 

the Vietnam War.  Few, however, would say that the US government was in danger of 

collapsing.8  In response to this, many researchers preferred to use the Civil and 

Political Liberties Indices derived by Freedom House.9 Although by its nature 

subjective, it has been used in influential papers over the years by Scully (1988), 

Levine and Renelt (1992), and Barro (1996) to name but a few.  

Savvides (1995) combined the civil and political Freedom House indices, and then 

grouped countries into three categories: free, partly free and not free (this follows the 

same approach used by Kormendi and Meguire, 1985 and others).  He noted that civil 

and political liberties entered negatively and significantly into his growth equations for 

                                                           
6 This is a point I take up in the following chapter. 
7 Source: Brunetti and Weder (1995: 130). 
8 Part of the problem here lies in the components used to make up a Political Instability index. 
Although many, like Barro (1991), only use counts of revolutions, coups and political 
assassinations, others have used a broader definition which include issues such as protests, 
demonstrations and strikes. The problem here is that demonstrations and protests, as in the 
case of the US, may actually be positive events, in the sense that citizens are able to express 
their opinions and dissatisfactions openly. 
9 The Civil Liberties index covered issues such as degree of censorship, freedom of assembly, 
freedom of political association, degree of political terrorism, freedom of religion and freedom of 
business, while the Political Liberties index included questions on the electoral process, political 
pluralism and participation, and the functioning of government. See following chapter for more 
details. 
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Africa (after controlling for other variables such as population, growth and 

investment).10 

The introduction into the literature of more specific institutional measures, such as the 

Business International and International Country Risk Guide indices, allowed the 

debate on institutions to move beyond these measures of political instability or civil 

liberties, and onto issues such as corruption, the quality of the bureaucracy, and the 

rule of law. Researchers have tended to ‘cherry-pick’ from these indices, either using 

one of these components individually, or creating a composite measure, along the lines 

of the Knack and Keefer (1995) measure mentioned previously. 

Corruption 

Although it may seem obvious to think of corruption as having a negative effect on 

economic growth, early papers on the link between corruption and economic 

development tended to focus on the possible beneficial aspects of corruption.  Both 

Huntington (1968) and Leff (1964) felt that in less developed countries, corruption 

could ‘grease the wheels’ of bureaucracy.  As Huntington (1968: 69) remarked:  

“In terms of economic growth, the only thing worse than a society 

with a rigid, over-centralised, dishonest bureaucracy is one with a 

rigid, over-centralised honest bureaucracy”.   

According to this view, the payment of bribes can help firms by becoming a ‘welcoming 

lubricant’ in the absence of a well-functioning bureaucracy.11 Although these models 

gained some credibility in the 1980s, they suffered from a lack of empirical 

justification.  Using survey data from the World Economic Forum’s Global 

Competitiveness Report (1997) and the World Bank’s World Development Report 

(1997b), Kaufmann and Wei (1999) and Wei (1999) found that firms who paid the 

most bribes actually spent more time with bureaucrats than others.  Moreover, the 

efficiency argument was also found wanting, as these firms also tended to have the 

lower returns to capital.  Kaufmann and Wei note that authors that have put forward 

this view (such as Lien, Lui and others) all assumed that the level of bureaucracy was 

                                                           
10 It should be pointed out that higher scores on these indices reflect worse civil and political 
liberties. 
11 Indeed, there was a spate of theoretical models in the literature that showed some potential 
benefits to firms from corruption. Rose-Ackerman (1975) was the first to put forward a simple 
model of bribery among public officials, which was followed by other similar models.  For 
example, Lui (1985), Beck and Maher (1986) and Lien (1986) all looked at queuing models of 
bribery, and hypothesised that bribery could be an efficient response to queuing, as the most 
efficient firms would be the ones who would be willing to pay the largest bribe to ‘jump’ the 
queue.  Not only would the most efficient firms get the quickest treatment from public officials, 
but it would also speed up processing in the queue overall. 
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exogenous.  That is, bribes occurred within a set of ‘rules’ that were independent of 

the act of bribery.  However, this will only be at best a partial equilibrium, as public 

officials may have some discretion to set the level of regulatory burden that would 

allow them to extract the greatest amount of bribes.  If this is true, then firms who 

have to pay bribes will find themselves locked into a regulatory scheme designed to 

extract maximum rents from them.  Using firm-level survey data, they found that this 

indeed was the case – rather than ‘greasing the wheels’, corruption actually increased 

the degree of regulatory burden on firms.  Krueger (1993) and De Soto (1989) also 

argue that bureaucrats will introduce more red tape and regulations in order to make it 

easier to extract bribes. Red tape is not the only effect, however.  Mauro (1995) noted 

that corruption affected investment even in countries where red tape was relatively 

low. He used this finding to also negate the theory that red tape may speed up 

bureaucracy.   

Those who have doubted the negative link between corruption and economic 

development over the years have often pointed to the situation in some of the Asian 

‘miracle’ economies (such as Korea and Taiwan) as proof that strong economic growth 

could still occur even when there was acknowledged high levels of corruption.  Some 

researchers, however, have shown that the strong growth in these Asian economies 

occurred despite the corruption, not because of it (Wei, 1999).  Starting from such a 

low base, the strong economic growth in these countries came from a high marginal 

return on capital, which was to be expected.  Within this group of countries, however, 

foreign investors still tended to go to the countries with relatively less corruption. 

Gyimah-Brembong (2002), focussing on African countries, used the Transparency 

International Corruption Perceptions Index in a panel data context and observed that 

corruption had the effect of not only decreasing investment and growth, but that it also 

increased income inequality as well. Tanzi and Davoodi (1997) focussed on public, 

rather than total investment, with the theory being similar to that of Mauro (1998), in 

that higher corruption is likely to be associated with higher levels of public investment, 

because it is easier to extract bribes from contracts involving capital-intensive goods. 

To quote Mauro (1998: 264): 

“…the illegal nature of corruption and the ensuing need for secrecy 

imply that corrupt officials will choose goods whose exact value is 

difficult to monitor. Therefore, specialized, high-technology goods will be 

particularly sought after… By contrast, basic education only requires 

mature technology that can be provided by a relatively large number of 

suppliers. On the basis of these considerations, one might therefore 
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expect that it will be easier to collect substantial bribes on large 

infrastructure projects or highly sophisticated defense equipment than 

on textbooks or teachers’ salaries. 

Moreover, government consumption spending on other areas, such as education, or 

maintenance of infrastructure, would be lower, because it is more difficult to extract 

bribes in these areas. Using the Business International and ICRG measures they indeed 

found this to be the case. 

Another common area of investigation with respect to corruption is the effect it has on 

Foreign Direct Investment (FDI). Hines (1995), for example, looked at the effect of 

anti-corruption legislation on US FDI abroad.12 While he observed that FDI to the most 

corrupt countries did decline, this was counterbalanced by increased FDI to other 

countries (moreover, bribery in these corrupt countries still continued after the 

legislation). Wei (2000) purported to show that more corrupt countries would have a 

larger proportion of their capital inflows in the form of short-term foreign borrowing, 

rather than FDI (that is, investors would only be willing to invest with short-term ‘hot’ 

money which is easier to withdraw if needs be). Moreover, Wei (2000a), calculated 

that a one-point increase in the corruption scale (using ICRG, Business International 

and Transparency International) resulted in a reduction of inward FDI by 26% 

(equivalent to an increase in the domestic marginal tax rate of around 6 percentage 

points). Updating this issue to take into consideration the use of instruments in the 

institutional measure, Alfaro, Kalemli-Ozcan and Volosovych (2005) found that 

institutional quality (as defined by Knack and Keefer, 1995) is the prime determinant of 

capital flows and investment across countries. Using a variety of institutional measures 

(see Appendix table for details), Lambsdorff (2003) divided total investment into its 

domestic component (savings) and its overseas component (net capital inflows). While 

he could not determine a significant relationship with respect to domestic savings, he 

did find that property rights (rule of law) was a significant factor in capital inflows, with 

the rationale being that overseas firms would not invest in countries with a poor 

system of property rights. 

Another factor put forward has been that corruption occurs when government officials 

are not adequately remunerated.  For example, Singapore is often ranked near the top 

of corruption indices (that is, it has one of the lowest levels of corruption) and perhaps 

part of the reason for this is that Singaporean public officials are paid on a comparable 

                                                           
12 Specifically, the Foreign Corrupt Practices Act (1977). 
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level to their private sector counterparts.13  The obvious benefits of this are two-fold: 

firstly, the argument runs that you will entice better quality people into the public 

service, thus improving performance and secondly, that it will lessen the need for 

officials to engage in bribery. 

Studies on this, however, have met with mixed results over the years.  Rauch and 

Evans (2000) argue that there are a few indicators that can predict whether corrupt 

behaviour will be prevalent in a bureaucracy: competitive salaries, internal promotion 

and career stability, and meritocratic recruitment.  The last follows the theory on the 

effectiveness of government bureaucracies of Weber (1947), which states that a well-

functioning bureaucracy requires that people be promoted and hired on their merit, 

rather than their allegiance to a political party, or nepotism or tribal links.  Based on a 

survey sent to personnel in key economic agencies, they gathered data for 35 

countries.  Controlling for the level of development, education and ethnic diversity, 

they estimated that meritocratic recruitment was the most important factor in 

improving bureaucratic performance (although they didn’t test for causality).  Although 

they found that their indicator for salaries performed poorly, they raise the interesting 

point that disenchantment by officials over their salaries should be based on relative, 

not absolute, values.  That is, public officials don’t compare their salaries with other 

public officials in other countries, but rather with what they could earn in the private 

sector within their own country. 

Van Rijckegham and Weder (1997) also looked at civil service wages, and felt that 

because bribery income may dwarf wage income, paying ‘efficiency’ wages may not be 

the best response to corruption in bureaucracy. 

Rule of law and property rights 

There is a long history of literature on property rights and the rule of law, led initially 

by Douglass North (1971, 1990 and others).  One of North’s most enduring 

contributions to economics has been his institutional view of economic development 

over time.  As has been noted previously in this chapter, this institutional view of 

economic history is that economic development has been aided by institutions evolving 

and changing to reflect new technologies or situations.  For example, in medieval 

Europe, commerce between cities and regions gained in volume and value as a result 

of repeated dealings between parties.  In this sense, trust became a vital component 

of trade, as there was no mechanism for formal contracts.  The informal nature of 

                                                           
13 For example, in the 2005 Transparency Internal Corruption Perceptions Index, Singapore 
ranked fifth out of 159 countries. See http://www.transparency.org/ for more details. 
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these contracts, far from being a negative drawback to development, was seen as a 

necessary precursor to it.  Traders were not constrained necessarily by any legal 

codes, however, they were certainly constrained by the negative effects to their 

reputation that would occur if they reneged on a deal.  This modicum of trust that was 

engendered over a long period of time allowed for a relatively smooth transition to a 

more formal set of arrangements between parties.  Indeed, the need for formal 

institutions to deal with contractual disputes only arose when the dealings became 

complicated enough that the transaction costs of relying on informal contracts became 

too high.   

Williamson (1995) has noted that developed countries are characterised by the 

incidence of long-term contracts entered into.  Faith in impersonal dealings in 

commerce is considered vital for exchange to thrive.  As a corollary, Fafchamps (1996) 

observed that in Ghana there exist a large number of go-betweens in business, who 

have contacts with many different companies.  Businesses use these go-betweens in 

order to reduce the uncertainty over contracts, however, the effect is to raise 

transactions costs and make business more difficult.  Being able to by-pass the go-

between and operate directly with other companies would be a much more efficient 

option, and one that companies in developed countries do routinely.   

In a more general sense above that of contractual law, some authors have attempted 

to look at the link between judicial systems and economic development.  The effects of 

poor property rights (and poor rule of law in general) on economic development should 

be fairly intuitive.  If property rights are ill-defined, or non-existent, the uncertainty this 

causes will lead to lower investment, which will ultimately impact on growth.   

Using ICRG and BERI indexes to measure property rights, Knack and Keefer (1995) 

found a strong relationship between economic growth and property rights. 14  The main 

channel through which property rights operated was through investment, however, 

they also provided evidence that there was a direct effect of property rights on growth, 

indicating that property rights also affect the efficient allocation of capital and labour.  

Mauro (1995) also detected a similar effect (although the focus of the paper was more 

on corruption than the rule of law per se).   

In an interesting paper, Svensson (1998) established a triangular relationship between 

investment, property rights and political stability.  He argued that a politically unstable 

system would lead to a lack of will to undertake judicial reform, which would lead to 

(or exacerbate) poor property rights. In turn, this would lead to low investment and 

                                                           
14 See Chapter 3 for a more detailed discussion on these indices. 
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hence low economic growth.  He supported this theory by noting that in his regression 

analysis, the statistical impact of his political instability index loses significance when an 

index for property rights is added.  The addition of a variable reflecting polarisation 

also enters into the regression as significant, which suggests to Svensson that the 

relation between political instability and the quality of property rights is limited to 

highly polarised countries.15 Knack and Keefer (2002) follow a similar vein, arguing that 

‘social polarisation’ (income and land inequality, and ethnic tensions) reduces contract 

and property rights, which then reduce growth.  

Brunetti, Kisenko and Weder (1998), using a survey of domestic firms, constructed five 

sub-indicators based on the questions they asked:  

1. the predictability of rule making;  

2. a subjective perception of political instability;  

3. the security of persons and property;  

4. the predictability of judicial enforcement, and  

5. corruption.   

Although they combined these into one overall ‘credibility’ indicator, they also reported 

values for these individual sub-indices.  In each one, Sub-Saharan Africa and the 

Commonwealth of Independent States (CIS) performed worse, while industrial 

countries performed the best.  For example, in their indicator of the predictability of 

the judiciary, industrial countries scored 3.98 out of 6, while SSA scored 2.76, and the 

CIS 2.35.  Running regressions on both growth and investment, they estimated that 

their credibility indicator was significant, however, they have the problem of taking 

average growth and investment rates from 1980-92, while their survey was conducted 

in 1996-7.  This leads to a potential problem with causality, as the credibility index may 

simply be reflecting the situation that poor growth has led to poor institutional quality 

(something that they note only in passing).16 

Other papers, however, have shown mixed results with respect to the relationship 

between the rule of law and economic growth.  One of the major problems researchers 

have encountered to date is the issue of causality – do improvements in the rule of law 

lead to higher economic growth, or does economic growth cause improvements in the 

rule of law?  Pistor (1995) felt they may be mutually reinforcing, and so causality runs 

                                                           
15 Svensson defined polarisation in terms of political violence, and treated it differently to 
political instability, which only included changes in governments. 
16 They do, however, ask respondents to rate the situation 10 years previously, thus giving them 
some earlier data, however, this is almost certainly subject to perception biases. 
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in both directions.  Eweld (1995) actually argued the opposite, believing that the two 

were autonomous.  Weder (1995) observes that there is no definitive evidence that 

demonstrates the effects of economic performance on the judicial system (or vice 

versa).  The fact that it is merely suggestive, however, may only be a problem with 

existing methodologies employed, or with the lack of substantive data to support it, 

rather than the lack of a relationship overall. Sachs and Warner (1995a) were more 

unambiguous, however.  While looking at the convergence of developing countries’ 

standards of living to that of developed countries, one of the necessary conditions they 

found was ‘respect for property rights’.  If this did not exist, then there was no reason 

a country’s income would necessarily converge. Barro (1996 and others) has also been 

a strident advocate on the importance of secure property rights. 

2.3.2 Institutional Quality and Trade 

The overwhelming economic literature is quite unambiguous in its belief that openness 

to trade is an important determinant of welfare improvements in an economy through 

a variety of mechanisms. As Wacziarg (2001) notes, theories on trade suggest that it 

works largely through a number of transmission mechanisms: 

 it creates incentives for policy makers to pursue sound macroeconomic 

policies in order to avoid the deleterious effect of issues such as capital 

flight; 

 it is likely to reduce price distortions in an economy (particularly with 

respect to tradable goods); 

 it may have a beneficial impact on factor accumulation, both through 

increasing the opportunities of firms to import capital goods, and by 

increasing the size of the domestic market (relative to its size if it were 

closed); 

 it also leads to technological benefits, either through foreign direct 

investment (although higher FDI may be a result of firms coming ‘behind 

the wall’ of high tariffs in the first place), or through the technological 

improvements that may be embedded in imported capital goods. 

It is not the intention here to give a detailed methodological overview of these 

theories, however, it is worth briefly discussing the divergence between what theory 
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suggests, and what is observed in the empirical literature that is trying to investigate 

these theories.17 

In large part this is not necessarily a failure of the theoretical literature as much as it is 

a failure of data, both in terms of its availability and its relevance. As an example, 

probably the most common variable to use in empirical studies is often called ‘trade 

openness’, which is measured as the sum of imports and exports expressed as a 

proportion of GDP. The reason for its common use is that data is readily available for 

many countries over a relatively long period of time. However, the problem is that this 

measure represents (proportional) trade volumes, whereas the benefits of trade in the 

theoretical literature stresses that it is trade policies that are important.  While the type 

of trade policies a country undertakes may be theoretically invariant to the specific 

characteristics of individual countries, trade volumes are not. For example, countries 

with a large population may have a relatively low trade to GDP ratio because the size 

of its domestic market makes it easier to achieve economies of scale and so on.18 It 

may (or may not), however, have open trade policies. Similarly, trade volumes are also 

a function of geography, to the extent that a country may be landlocked, or be very 

distant from rich-country markets, in which case their trade volumes may again be low, 

but their policies open. In order to take these problems into account, many studies in 

this area have included control variables for population size and geography variables 

(see, for example, Rodrik, Subramanian and Trebbi, 2004, and Dollar and Kraay, 

2003). 

However, if it is trade policies, and not volumes per se that are important, why don’t 

researchers measure these policies? The answer is that they have, but the 

measurement of what constitutes an ‘open’ policy is not agreed upon, and the 

availability of policy-related data is often quite difficult to find. For example, as noted 

by Ng and Yeats (1999: 3-4), until recently: 

“…information on most developing countries' tariffs and non-tariff 

barriers were not available in a common format, or for common 

points in time … and this greatly limited possibilities for empirical 

analyses of the relationship between foreign and domestic trade 

barriers, the quality of governance, and growth”. 
                                                           
17 For seminal contributions to the theoretical literature on trade and growth, see Singer (1950), 
Myrdal (1957), Harberler (1959), Prebish (1959), Chenery (1961) or Kravis (1970). For early 
empirical work on this issue, see Maizels (1968), Michaely( 1977), Balassa (1978), Bhagwati 
(1978), Reidel (1984) and Singer and Grey (1988). 
18 For example, the sum of imports and exports proportional to GDP for the US was 26% in 
2000, while for Singapore in 2000 it was 342% (Source: Summers, Heston and Aten (2005), 
PENN World Table 6.1).  
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Probably the most common type of trade policy variable used in recent empirical 

research is from Sachs and Warner (1995b), who employed a binary variable with a 

value of zero given if a country had any of the following characteristics for a given 

year: 

 non-tariff barriers covering at least 40% of trade; 

 average tariffs of 40% or more; 

 a black market premium of at least 20% compared to the official rate; 

 a socialist economic system; and 

 a state monopoly on major exports. 

Although this certainly gets closer to looking at policies rather than volumes, it has not 

been without criticism. Rodriguez and Rodrik (1999) for example, note that most of the 

variation in this index comes primarily from the black market premium and the state 

monopoly variables. The black market premium reflects the extent of rationing of 

foreign exchange in the market, however, it may be that this variable represents not 

only trade policies, but also institutional or general macroeconomic policy deficiencies. 

Therefore, given its importance in the overall dummy variable of openness, this 

variable may actually be proxying for institutional factors. 

Although there are other versions of trade policy openness (see, for example, Dollar, 

1992, Edwards, 1998 and Wacziarg, 2001), all employ a different methodology, and 

none have yet gained universal acceptance. As Rodriguez and Rodrik (1999: 38) note: 

Had the negative relationship between trade restrictions and 

economic growth been convincingly demonstrated, we doubt that this 

issue would continue to generate so much empirical research. We 

interpret the persistent interest in this area as reflecting the worry 

that the existing approaches haven’t gotten it “quite right.” One 

indication of this is that the newer papers are habitually motivated by 

exegeses on the methodological shortcomings of prior work.  

Another issue when using trade as an explanatory variable in empirical studies relates 

to the fact that trade is endogenous to economic growth (as well as other common 

explanatory variables). In a standard OLS cross-sectional analysis, all explanatory 

variables are assumed to be exogenous not only to the dependent variable, but to the 

other explanatory variables as well. In other words, this assumes that the explanatory 
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variable affects the dependent variable, but not the other way around. If there is the 

potential for this reverse causality to occur, then the variable is endogenous to the 

model, and OLS is an inappropriate estimation technique to use. 19 To overcome this 

problem, a common approach has been to use a two-stage least squares estimation 

(2SLS) by finding an appropriate instrument for the variable at hand. This theoretically 

overcomes the problem because an appropriate instrument is one that helps explain 

exogenous variation in the variable being instrumented, but that is uncorrelated with 

all other variables used in the model. In the first stage of the 2SLS, OLS is used to 

regress each variable against the instruments to find the portions of the variables that 

can be attributed to the instruments. In the second stage the original equation is run 

using fitted values from the first stage regressions. 

The difficulty, of course, is in finding such an instrument. In many earlier studies this 

was essentially ignored, and OLS was employed. However, Frankel and Romer (1999) 

developed an instrument for trade volumes based on a gravity equation of bilateral 

trade flows. They first regressed these bilateral trade flows on various geography-type 

variables, such as land mass and distance between trade partners and then 

constructed an aggregate trade share based on the coefficients obtained from these 

bilateral equations. Because geography is exogenous, these can then be used as an 

instrument for actual trade shares. Although this has become an extremely common 

instrument to employ in trade-related papers, it has not escaped criticism. For 

example, Dollar and Kraay (2003) found that, while it appeared to be a good 

instrument for trade shares, it was also a good instrument for institutional quality as 

well, thereby defeating the purpose of the instrument in the first place when 

institutions were included with trade in regressions. 

The final trade-related issue to be addressed here surrounds not trade volumes or 

policies as such, but rather the composition of trade. In recent years there has been a 

series of papers looking at how a country’s endowments of natural resources affect its 

economic growth. Sachs and Warner (1997a, 1997b, 1999, 2001), for example, noted 

how countries with an abundance of natural resources (which they took to mean those 

countries with a high proportion of primary commodity exports) have tended to grow 

more slowly than other countries over the past thirty years. This has been supported in 

subsequent research by others (for example, see Bulte, Damania and Deacon, 2005, 

and Isham et al, 2005). 

                                                           
19 It is also inappropriate if the explanatory variable is correlated with the error term, which is 
the well-known ‘omitted variable’ problem. 
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Why would it be that countries with an abundance of natural resources (and therefore 

high primary commodity exports) have poor growth records? In terms of an 

institutional analysis, one of the most important relates to the rent-seeking behaviour 

of public officials as a result of ‘windfall’ gains in export revenues arising, for example, 

from a positive terms of trade shock, or from the discovery of an important raw 

material, such as oil. As Sachs and Warner (1997a: 9) argue:  

Mancur Olsen for example would argue that societies are subject to 

impediments to innovation from special-interest groups, and that 

these groups are especially powerful when they can obtain 

government revenues from easily-taxed natural resources… Others 

argue that natural resource abundance inevitably leads to greater 

corruption and inefficient bureaucracies; or that high rents distract 

governments from investing in the ability to produce growth 

supporting public goods, such as infrastructure or legal codes… Lane 

and Tornell [1995] argue that a windfall coming from a terms-of-

trade improvement or a discovery of natural resource deposits can 

lead to a “feeding frenzy” in which competing factions fight for the 

natural resource rents, and end up inefficiently exhausting the public 

good.  

Auty (1998) supported this approach, noting that having an abundance of resources is 

not a simple guarantee of lower growth, but that poor policy choices coupled with 

resource abundance could result in lower economic growth. Isham et al (2005) feel 

that this issue is more prevalent where a country has an abundance of ‘point’ resources 

– that is, where the commodity in question is located in small geographically specific 

areas that can easily be controlled by public officials (such as oil, or minerals). In this 

sense, the effects of natural resources on growth is likely to be indirect, insofar as the 

existence and exploitation of this resource leads to a deterioration in institutional 

quality, which then impacts on growth itself. However, it is not always the case that 

resource abundance will cause a deterioration in institutional quality and hence growth. 

There are a number of countries around the world that have an abundance of natural 

resources and who are not plagued by poor institutional quality (for example, Australia, 

Canada and Norway). Bravo-Ortega and de Gregorio (2005) compare the performance 

of Scandanavian countries with countries in Latin America, and hypothesise that an 

abundance of human capital can outweigh the negative effects of resource abundance, 

which helps explain the diverging per capita income levels between these two groups 
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over the past century. Therefore, the ‘resource curse’ is not inevitable, but is 

dependent on the level of human capital that prevails within the economy.20 

Although in this situation the link between trade and institutions may be negative, 

there are clearly other potentially positive transmission mechanisms between trade and 

institutions. For example, it was mentioned above that greater openness to trade may 

impose tighter discipline on the government to promote sound macroeconomic policies. 

It may also expose a country to institutions from different countries, which may also 

exert a positive influence on institutions domestically. The empirical evidence on these 

positive links are, however, quite sparse. Ades and di Tella (1999) observed that 

openness to international trade may limit corruption by increasing competition in 

domestic markets and reducing opportunities to bribe public officials. Wei (2000b) 

suggested that open economies face greater potential losses (that is, face higher 

opportunity costs) from corruption than less open countries, because corruption has a 

disproportionately large impact on foreign transactions. Rigobon and Rodrik (2005) 

investigated the links between democracy, rule of law, trade openness (in proportional 

volumes) and per capita incomes, and found that, while trade openness had a negative 

impact on per capita incomes, it had a positive effect on the rule of law, which in turn 

had a positive effect on per capita incomes.  

Treisman (2000), using the Transparency International measure of corruption as his 

dependent variable, found that trade (defined as the import to GDP ratio) was a 

significant determinant of corruption for some years of the sample (1996 and 1997), 

but was not significant when he used the 1998 TI corruption index.  As Knack and 

Azfar (2003) note, however, this may be because the number of countries represented 

in the TI index increased substantially in 1998, and so the earlier TI indices suffered 

from having a sample size that was insufficiently rich in its coverage.21 Wacziarg (2001) 

used Mauro’s measure of corruption from Business International in a panel data 

analysis and ascertained that although it appeared that trade openness had some 

effect on corruption, the reverse was not true.22 Torrez (2001), using a number of 

trade measures as the dependent variable, determined that the relationship between 

trade and corruption depended on what measure of corruption was used, and as such 

                                                           
20 They do not consider, however, whether it is human capital itself that is the important factor, 
or the better institutions these countries have (which may itself be a function of the level of 
human capital). 
21 This would therefore imply a lack of significance in the relationship between openness and 
corruption, given the larger sample where it was insignificant should be the preferred one. 
22 However, as Wacziarg himself admits, using the BI data reduced his panel from 4 periods to 
2, and he also included the black market premium and the quality of macroeconomic policies in 
the regression, which themselves are likely to be a function of corruption. 
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was not particularly robust. Levchenko (2004) developed a testable theoretical model 

in which developing countries with poor institutions may not benefit from trade under 

some circumstances, however, international trade could lead to an institutional ‘race to 

the top’, as countries attempt to improve their institutions in order to capture an 

increased share of trade.  

Greater openness to trade, and therefore greater specialisation, may also lead to an 

improvement in institutional quality because of the greater demands on co-ordination 

and contract enforcement required from this specialisation. Ranjan and Lee (2005) 

found that the countries with better contract enforcement (as measured by some 

common institutional variables, such as the ICRG ratings and the Kaufmann, Kraay and 

Zoido-Lobatón, 1999b, indices) had a higher proportion of trade in ‘differentiated’ 

goods. That is, differentiated goods have a more complex production process, 

requiring inputs from many intermediate sources, which require better institutions, as 

opposed to homogeneous (primary) commodities. Therefore, countries with better 

institutions trade in more complex manufactured goods, while those countries with 

poor institutions trade more in homogeneous primary products.   

Anderson and Marcouiller (2002) make a similar point, in that the evidence suggests 

that rich countries trade more with each other, rather than with low-income countries, 

with the reason being that countries with similar institutions would find it easier to 

trade with each other. In their study, they found that the institutional quality of the 

domestic government was as large a hindrance to trade as import restrictions. This is 

further supported by de Groot et al. (2004), who looked at how the institutional quality 

of the source and destination countries affected their bilateral trade, as well as a 

dummy variable that had a value of one if the respective institutional quality measures 

were similar and zero if not. Countries with similar institutional quality tended to trade 

more with each other. Ng and Yeats (1999) also argue that the emphasis on calling for 

reductions in import tariffs in rich countries to help improve the trade of developing 

countries is overstated, because it is the poor institutional quality within these 

developing countries that is the real impediment to trade, not barriers per se (although 

they admit these clearly do not help). 

Overall therefore, the links between growth, trade and institutions show a mixed story. 

On the one hand there are the perceived benefits to growth and institutions arising 

from greater openness to trade, but at the same time there is increasing evidence that 

the composition of trade flows is important as well (and not unambiguously positive). 

There are also measurement issues here that should not be trivialised, such as the lack 
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of a widely agreed measure of trade (whether between trade volumes or trade policies, 

or within a definition of trade policies itself).  

2.3.3 Institutional Quality and Human Capital 

The links between economic development and human capital have a long and rich 

history (see, for example, Kuznets, 1966, Lewis, 1955 and Myrdal, 1968), however, 

there has been a recent increase in research in this area arising at least in part from 

the work of Mankiw, Romer and Weill [MRW] (1992) in the study of neoclassical 

production functions (see Chapter 5), and in endogenous growth theory models 

(Lucas, 1988).  However, given the almost universal acceptance of human capital as 

one of the key determinants of long-term economic development, it is somewhat 

surprising that the empirical literature in this area, as for trade, is somewhat mixed. 

Most of the issues surround the fact that in many empirical macroeconomic growth 

models, researchers have been unable to demonstrate a clear, unambiguous effect of 

human capital on growth. This is despite the fact that the microeconomic effects of 

human capital on (individual) income have been well established in the literature for 

many years (Mincer, 1974, being the seminal paper in this respect). These empirical 

irregularities are particularly acute in panel data studies. For example, while MRW 

found a significant effect of human capital in their augmented Solow model approach, 

and Barro (1991, 1996) also found that initial human capital was a significant 

explanatory variable for subsequent economic growth, these were cross-sectional 

papers.23 Islam (1995) followed MRW’s approach in a panel data setting, and found 

that, far from being significant, human capital actually entered his results with the 

wrong sign. Subsequent work (see, for example Benhabib and Spiegel, 1994, and 

Caselli, Esquivel and Lefort, 1996) seemed to confirm this. 

Research since the mid-1990s has, roughly, followed two lines of inquiry to try to 

resolve this issue. The first line argues that the odd results are largely a function of 

measurement error in the variables used to measure human capital. By and large, 

initial work in this area used the enrollment rates in primary and/or secondary school 

as the preferred measure (see, for example, Levine and Renelt, 1992), while 

subsequent work has used (generally) average years of schooling, compiled by Barro 

and Lee (1993, 2000).24 Although both of these measure ‘education’ they are different 

                                                           
23 However, even in cross-sectional work the results were surprising, in that human capital still 
did not exhibit the expected size effect that has been found in Mincerian-type micro studies on 
human capital. 
24 Strictly speaking, human capital and education are not the same thing. Human capital, for 
example, can also incorporate health issues, which can be an important determinant of 
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in their interpretation. The enrolment rates, for example, are a flow variable, in that 

they represent the proportional attendance at school, while the years of schooling 

measure is a stock variable that measures the amount of human capital available. 

Theoretically, the accumulation of enrollment rates can be extrapolated to obtain the 

levels of human capital in an economy which should ultimately approximate the years 

of schooling measure.25  Krueger and Lindahl (2000) argue that with respect to the 

Barro-Lee dataset (and another set compiled by Kyriacou, 1991), the lack of evidence 

of a relationship between the growth in human capital and per capita incomes over 

time is largely due to the measurement errors within the dataset, not the relationship 

itself. Moreover, the effects of this measurement error are likely to be exacerbated in 

5-year panel data regressions, which they claim has led to the strange results obtained 

by Islam (1995), Caselli, Esquivel and Lefort (1996) and others.  Once these 

measurement errors are taken into account, human capital shows a positive and 

significant relationship with per capita incomes. 

The other line of thought regarding the curious results from cross-country 

macroeconomic studies accepts the proposition that growth in human capital is not a 

significant determinant of economic growth, but asks why this may be the case. The 

leading proponent of this view is Pritchett (2001), who argues that the lack of evidence 

of a significant relationship is precisely because the impact of human capital varies 

between countries. There are three main explanations given by Pritchett as to why the 

(macro) returns to human capital may vary between countries: 

1) Educated people may go into unproductive or rent-seeking activities, 

which may be privately beneficial to them, but unproductive to the 

economy overall. For example, as noted by Pritchett (2001), as well as 

Rodrik (1997a), it is not uncommon for governments in Africa to 

guarantee jobs for all higher-level school graduates, who may not 

necessarily be productively employed (this is the ‘government as 

employer of last resort’ argument); 

2) There may be stagnant demand for skilled labour, so the increase in the 

supply of labour relative to its demand may result in a decline in returns 

                                                                                                                                                                          
productivity. However, in the economic literature on this education is almost always considered 
as a proxy for human capital overall, which is the approach taken here. 
25 This is the approach taken by Hall and Jones (1999), and is analogous to saying that the 
proportional investment to GDP ratio can be accumulated over time to find the total stock of 
physical capital in an economy. Furthermore, many of the observations in the Barro-Lee dataset 
for years of schooling are derived specifically from this methodology. 
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from education. This may be particularly acute in countries with low 

rates of technological change, because while the skills of the population 

may increase, the existing technology does not require them to use 

these skills; 

3) Education may be largely a signaling device, rather than actually raising 

skills. That is, people who stay on at school may be signaling to 

employers their capacity to work, and so are able to get the higher-

paying jobs. Because they haven’t actually gained many skills in their 

education, however, productivity remains quite low. 

Temple (2001) took these three theories and looked at the existing data to see 

whether they may be valid. Although he found that under certain circumstances a 

statistically significant impact of human capital on growth was evident, the number of 

caveats and degree of ‘data mining’ he had to do to conjure this result suggested that 

Pritchett’s hypothesis may be correct. He therefore advocated that future research look 

into the institutional arrangements with education in order to see why these returns 

are so low. 

Following in a similar vein, a number of other researchers have looked into the issue of 

the quality of education, rather than the quantity (which is what the existing measures 

capture). In other words, the skills gained from an average of five years of schooling in 

one country does not necessarily equate to the same skills from five years of schooling 

in another country. Dressus (2001), Barro (2001) and Lee and Barro (2001) all address 

this issue, using a variety of measures to capture this quality.26 Others, such as 

Kalaitzidakis et al (2001) prefer to approach the issue by suggesting that the lack of a 

significant result arises because many studies treat the returns to education as linear, 

whereas in reality the benefits of education may be non-linear. 

A strange omission in the literature to date has been the absence of much substantial 

work on the links between institutions and human capital. Although there are a large 

number of papers that include both as explanatory variables of growth (such as 

Kormendi and Meguire, 1985, Barro, 1991, and Knack and Keefer, 1995), very few 

actually examine the relationship between them.  If one accepts the ‘Pritchett 

hypothesis’, then one of the key drivers of returns to human capital may lie in the 

                                                           
26 These include incorporating pupil-teacher ratios, comparable test scores across countries and 
suchlike. However, as Pritchett argued, even if quality is omitted this cannot explain the lack of 
significance of human capital in these models, because their omission should if anything 
overstate the effect of the quantity of education growth. 



 35 

institutional quality of the country. Early work in this area focused largely on the link 

between political instability or corruption and human capital. For example, Murphy, 

Shleifer and Vishny (1991) present a model where the most talented individuals may 

be attracted into rent-seeking areas if the returns from those areas are higher than in 

more productive areas. Benhabib and Spiegel (1994) briefly introduced political 

instability into a model with physical capital as the dependent variable, and human 

capital as an explanatory variable. They found that while political instability was a 

significant determinant of physical capital on its own, it ceased to be significant when 

human capital was entered as well. Although they did not make too much of this, it 

does provide a small clue that political instability and human capital may be highly 

related to one another. 

Mauro (1998) looked at corruption and the composition of government expenditures, 

and found that expenditure in high-corruption countries tended to be lowest in areas 

that did not lend themselves to rent-seeking behaviour, notably education. As noted 

previously, the rationale behind this is that rent-seeking is easiest in high-technology, 

highly capital-intensive areas. Education is a poor area for this, as most expenditures 

are on wages, rather than ‘big ticket’ items where bribes could be extracted.  However, 

this does not necessarily explain the low returns to education from corruption, as in 

this situation higher corruption lowers education expenditure, which should result in 

lower levels of education, not a lowering of returns from education.  

Some authors (for example, Breton, 2004) look at whether it is human capital or 

institutions that matter, while others, such as Glaeser et al (2004) also compare 

institutions and human capital as determinants of economic development. In this view, 

it is human capital that ‘rules’, rather than institutions as such, because higher levels of 

human capital not only cause higher growth and per capita incomes, but also allow for 

the development of better institutions.27  It may very well be that the link between 

schooling and institutions is indirect (particularly with respect to returns to schooling), 

because the impact of institutions on economic development means that one or more 

of Pritchett’s theories occurs. For example, poor institutional quality, through its effects 

on other areas of the economy, keeps incomes low and either highly educated people 

are forced to do menial jobs, or forces them into rent-seeking areas. Either way, the 

ultimate effect in terms of macro studies should see an insignificant effect of human 

capital on growth, because the negative effect of poor institutions dominates the 

positive effect that education should have. 

                                                           
27 This is sometimes referred to as the ‘Lipset’ view, who in turn took his lead from Aristotle. 
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2.3.4 Institutional Quality and Geography 

A recent addition to the literature on long-term economic development involves the 

role of geographical determinants. Led primarily by Jeffrey Sachs (Gallup, Sachs and 

Mellinger, 1999, Sachs, 2000, 2003 and others), the main contention here is that the 

poor economic performance of many countries is not due to inherent institutional 

problems, but rather their lack of favourable geographical characteristics. These 

geographical determinants come in a number of different areas, and impact on 

development in different ways. 

For example, one of Sachs’ key hypotheses is that location in the tropics has been an 

important obstacle to development for countries. Of the thirty richest countries in the 

world today (on a per capita income basis), 28 are in the temperate climate zones of 

the world, while only two are in tropics, and those two (Hong Kong and Singapore) 

have other geographical advantages that outweigh the negative tropical disadvantage 

(access to oceans and small populations being the two most commonly cited).28 Being 

located (or largely located) in a tropical region is a disadvantage for a number of 

reasons: 

 The historically important staple crops (wheat, maize, rice) are difficult or 

impossible to grow in these regions. As Diamond (1997) notes, the 

existence of these cereals and grains gave a huge initial advantage to some 

societies due to their nutritional content. Masters and McMillan (2001) also 

address this issue, including a variable for the number of frost days a 

country has per month; 29 

 Because of their location in the tropics, many countries have found that the 

technology developed in the temperate zones (particularly technologies 

related to agriculture) have not translated well to the tropical zones. As a 

result, the amount of technological diffusion has been relatively low. This is 

also tied in with arguments put forward by Diamond (1997), in that 

technological progress in agriculture is easier on an east-west axis because 

the climates are similar, but more difficult on a north-south basis because 

the tropical climate is so different from the temperate zones; 

 Tropical diseases have proven more difficult to control than temperate-zone 

diseases such as measles and smallpox. The major tropical disease is 

                                                           
28 Source: Sachs (2000: 1). 
29 The reason for this is that night-time frost kills many parasites and pests, and reduces plant 
respiration. Therefore, it is easier to grow these staple crops where frost occurs (but does not 
occur too much, or else the plants themselves won’t grow). 
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malaria, which still cannot be controlled through immunisation. Therefore, 

human capital is lower in tropical countries because of the deleterious 

health effects associated with malaria and other tropical diseases.30 

Aside from the disadvantages of being located in a tropical zone, there are also other 

geographical determinants that have proven obstacles to growth. One of these is 

access to oceans (or ocean-navigable rivers). Countries that are distant from the ocean 

have difficulties with development because it makes trade much more difficult. Sea-

borne trade is generally cheaper, and so countries that have to transport their goods 

across land (and therefore across other countries) find that the excessive transport 

costs makes it difficult for them to be competitive. In addition, the distance from major 

(rich) economies is also a disadvantage, again due to transport costs. For example, 

even though Switzerland is a landlocked country, it is surrounded by other wealthy 

countries that they can trade with, and so being landlocked is not necessarily a major 

problem. However, if you are both landlocked and distant from major markets then it 

makes trade considerably more difficult. 

Although these are relatively new developments in the literature, it is now common for 

some of these geographical factors to be incorporated into cross-country growth 

studies. For example, Hall and Jones (1999) and Rodrik, Subramanian and Trebbi 

(2004) include distance from the equator (to capture these north-south differences) 

and a dummy variable for whether a country is landlocked or not.31 

Although the links between geography and trade have already been alluded to, 

geography has also been studied in terms of how it affects education and institutions. 

For example, Engerman and Sokoloff (1997, 2000) note how the different endowments 

between North and South America led to long-term differences in per capita incomes. 

The ability to grow staple crops in North America led to a more egalitarian society, 

because it promoted small landholders, and so income was more equally distributed. In 

contrast, the plantation crops prevalent in Latin America (sugar, coffee and so on) 

promoted large landholdings by an elite few, which translated into very unequal 

distributions of income. These differences in the distribution of income were given as a 

reason why universal suffrage in the political arena occurred earlier, and why 

education was more widespread, in North America. In the South, dominance of the 

                                                           
30 There is also the contention that Western exposure to domesticated animals gave them an 
immunity to certain diseases that had an enormous impact on societies that had no exposure to 
domesticated animals and consequently no immunity (such as smallpox). 
31 Sachs (2003), however, does not believe distance from the equator to be a good variable to 
use, because it is the climate, rather than the distance from the equator, that is the key. 
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economy by the elites led to political dominance, and a reluctance to educate the 

masses. 

It was in this light that Easterly and Levine (2003) outlined where geography impacted 

on economic development. According to them, the main impact of geography has been 

through its effect on institutions, which in turn has impacted on economic 

development. They estimated that once institutions were taken into account there was 

no significant impact of geography on per capita incomes. The main distinction that 

has arisen, therefore, is whether geography has a direct, or an indirect, effect on 

development.32 

In a series of papers, Acemoglu, Johnson and Robinson (2001 and 2003, and 

Acemoglu et al, 2002), developed an instrument for institutions that was at least in 

part based on geography. They used the log of settler mortality in colonies as an 

instrument for institutional quality today, with the rationale being that where diseases 

were prevalent (that is, largely in tropical zone countries), settler mortality was high, 

and so the colonial country chose to set up ‘extractive’ economic systems (mainly 

through plantation crops or mining). Where settler mortality was low, the colonial 

power would settle and set up ‘new’ countries, bringing with them the institutions they 

had at home (examples of these countries include Australia, New Zealand and the US). 

However, rather than ascribe the disease (geography) environment as the ‘deep’ 

determinant here, they argued that institutions must explain most of the subsequent 

economic development through their ‘reversal of fortune’ argument. Taking population 

density and urbanisation as a proxy for development, they showed that those ‘most 

developed’ countries in 1500 were today by and large relatively poor, while those 

countries with low population densities (again, Australia and the US being two 

examples), are now among the richest. It must therefore be institutions at the heart of 

the matter. 

Another related issue here is why, if geography is the sole (or dominant) reason for 

underdevelopment, the disparity in incomes between these tropical and temperate 

regions has increased over time. For example, using the long-term data compiled by 

Maddison (2001), tropical countries had per capita incomes roughly 70% of temperate 

zone countries in 1820, however, today they are only about 25%. If geography never 

changes, then why has this difference become wider? According to Sachs (2000), the 

geographical disadvantages have been exacerbated over the past 200 years as a result 

                                                           
32 However, see Sachs (2003) for a repudiation of this, in which he shows that, by using an 
alternative instrument, geography remains a statistically important determinant of incomes. 
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of the lack of diffusion of technology, different demographic trends,33 and the superior 

economic and military ‘head start’ that these temperate economies were able to enjoy 

(for example, increasing returns to scale from technological advancements). At the end 

of the day, however, it is still geography that is at the heart of the issue.34 

2.4 Methodological Issues in Empirical Research 
Having given a brief overview of some of the previous empirical research relating to 

institutions, attention will now turn to some of the data and estimation problems that 

have plagued this empirical literature over the years. With respect to data issues, the 

following chapter highlights in detail the existing and historical measures of institutional 

quality, and the problems each have. Therefore, in this section the focus will be on the 

estimation problems that many researchers have encountered over the years. 

The single largest problem with empirical work in the institutional field undoubtedly 

surrounds the issue of endogeneity, which has already been briefly alluded to. The 

essential problem is this: in cross-sectional work using OLS, one has to make the 

assumption that the explanatory variables are all independent, both with respect to the 

dependent variable and between each of the explanatory variables. The problem with 

institutional variables (irrespective of the variable used to measure them) is that they 

are almost certainly not exogenous in growth models. While institutions may very well 

have an impact on growth (or investment), if there are feedback issues running from 

growth back to institutions then one should not use OLS. This problem is compounded 

if institutions are included as an explanatory variable with other variables such as trade 

or human capital. After trying to untangle the relative impacts of institutions and trade 

on long-term growth, Dollar and Kraay (2003: 3) concluded that: 

“…when we instrument for both trade and institutions using the 

instruments suggested by the literature… we find that both sets of 

instruments have strong explanatory power for both endogenous 

                                                           
33 These demographic trends are essentially that population growth today appears to be much 
faster in the inland areas of countries, where agriculture still dominates. While technology in 
Western countries has allowed surplus workers to migrate to the cities and be used in other 
areas, in other countries, children still have a relatively low opportunity cost, because they are 
still needed as labour on farms. 
34 Although there is much to commend this argument, there are exceptions to this that make it 
difficult to ascribe these developments solely to geography. For example, Australia is a country 
that has traditionally been far removed from the rich (European) markets, and so according to 
this view technological diffusion (and trade) should be extremely low. That Australia is a highly 
technologically-advanced country seems to suggest that these disadvantages can be overcome, 
and are therefore not as immutable as claimed. At the very least, it suggests that the role of 
climate is more important than distance from markets, given Australia’s production of 
agricultural products, but it is also suggestive of a role for institutions as well. 
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variables. As a result, we encounter overwhelming problems of 

multicollinearity in the second-stage regressions which preclude the 

meaningful partial effects of either variable.”  

Most of the early papers on institutional quality did not take this into account, and OLS 

was the dominant estimation procedure to use. It should be stressed this was not the 

fault of the researchers, many of whom acknowledged the problem but could do little 

to overcome them (for example, Cukierman, Edwards and Tabellini, 1992, and Ozler 

and Tabellini, 1991, and Barro, 1991). The reason this problem was difficult to 

overcome is that one has to find an appropriate instrument for institutions, and use a 

two-stage least squares approach. These early papers struggled to find an appropriate 

measure of institutional quality, let alone an appropriate instrument. However, 

gradually papers began to include various instruments to try to overcome the problem. 

Mauro (1995), for example, used Ethno-linguistic Fractionalisation (ELF) as an 

instrument for his measure of corruption, as well as a dummy variable of colonial 

history. ELF is a measure of ethnic diversity within a country, and is the probability that 

two people randomly selected from a population will be from the same ethnic group.35 

Over the years a number of other different institutional instruments have been used, 

including the fraction of the population speaking English and/or a major European 

language (Hall and Jones, 1999, for example), and income inequality (Rodrik, 1997).  

The papers by Acemoglu, Johnson and Robinson (2001 and 2003) that introduced 

settler mortality as an instrument have quickly proven to be the most popular 

institutional instrument, and has been used in a number of recent papers (Easterly and 

Levine, 2003, Dollar and Kraay, 2003, and Rodrik, Subramanian and Trebbi, 2004). 

Nevertheless, none of these instruments have escaped criticism, and this lack of 

unanimity over an appropriate instrument is one of the biggest drawbacks to empirical 

research in this area.36  At a broader level, the strengths and weaknesses of the 

existing institutional variables themselves (let alone the appropriateness of their 

instruments) is a crucial element for research in this area. A review of these empirical 

measures of institutions is therefore the subject of the following chapter. 

                                                           
35 Although it is often used as an instrument, ELF has also been used as an independent 
variable in its own right, as some researchers believe it to be an important determinant of 
growth overall (see, for example, Easterly and Levine, 1997). 
36 Even the settler mortality instrument has been criticised. For example, Glaeser et al (2004) 
feel that this may be inappropriate for institutional variables, because what the settlers actually 
brought with them was not their institutions as such but rather their human capital. 
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2.5 Concluding Comments 
So what light has the empirical literature shed on institutional quality? Several issues 

are worth noting. Despite the methodological issues mentioned above, there is a fairly 

universal acceptance that ‘institutions matter’. Using a number of different measures of 

institutional quality in cross-sectional analyses, institutions are consistently shown to be 

a significant factor in growth and investment. The extent of the impact this literature 

has had can be seen in the increasing emphasis being placed on institutional issues by 

the World Bank and IMF, as well as in the general media. 37 The question today is not 

whether institutions matter (they do). The driving issue is really ‘how much do they 

matter?’ 

Despite these impressive gains, there is an enormous amount that is still not known. 

This is particularly true in three key areas of research. The first relates to the 

estimation problems outlined in the previous section. The second relates to the fact 

that there is still precious little evidence of the causal relationship between institutions 

and growth or investment. As such, there are still those who hold the ‘Lipset’ view that 

economic growth must come first before these countries can ‘afford’ better 

institutions.38 Therefore, emphasis should be placed on growth, and the rest will take 

care of itself. The other view is that a country can’t hope to reap the benefits of growth 

until they have the institutional capacity to sustain it. Therefore, more emphasis should 

be placed on improving institutions first. The issue of causality goes to the heart of this 

current thesis, and is something that will be addressed at length in Chapter 6. 

The final issue is that, while the links between institutions, growth and investment 

have been explored in many papers, there is an enormous gap in the literature 

regarding how institutions relate to other determinants of growth, such as trade and 

human capital. Although it would be straining credibility to think that these three 

factors bear no relationship to one another at all, it is very difficult to find many 

references in the literature whatsoever that look at this empirically. This is something 

that will hopefully be partially redressed in Chapter 6. 

Throughout this chapter, one of the notable issues has been the choice of data used to 

reflect ‘institutions’. These variables have evolved over the years, and today there are 

a number of different alternatives researchers can use in their research. However, each 

                                                           
37 Admittedly, this may be more manifest in rhetoric than reality at this stage, however, the 
change in emphasis from these multilateral institutions over the past decade or so is still quite 
pronounced. 
38  See, for example, Glaeser et al (2004). 
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of these measures have some drawbacks that need to be acknowledged. Therefore, 

attention will now turn to a deeper analysis of these alternative measures, with a view 

to highlighting key areas of deficiencies and strengths. 
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Appendix: Summary of Selected Empirical Papers on Institutional Quality 
 

 AUTHOR(S) YEAR OF 
PUBLICATION 

MAIN INSTITUTIONAL DATA 
SOURCE 

COUNTRY 
COVERAGE 

TIME FRAME ESTIMATION 
TYPE A 

MAIN RESULT 

ECONOMIC GROWTH AND INVESTMENT 

1 Hibbs 1973 Riots, Political 
demonstrations, political 
strikes, armed attack events, 
assassinations and deaths 
from political violence 
(combined to form a 
‘Collective Protest’ variable, 
and an ‘Internal War’ 
variable). 

108 1948-67 OLS, 2SLS Economic growth 
tends to avert 
‘Collective Protest’, but 
does not affect 
‘Internal War’. 
Improved institutions 
lowers Mass Political 
Violence. 

2 Venieris and Gupta 1983 Socio-Political Index (protest 
demonstrations) 

104 1967 SE Simultaneous 
equation method: 

• Gross capital 
formation; 
• Population; 
• Per capita 
GNP growth 
rate; 
• Socio-
Political Index. 

For a country with the 
mean level of 
instability, they would 
need an exceptionally 
large investment ratio 
to achieve strong 
growth. 

3 Kormendi and 
Meguire 

1985 Freedom House Index of Civil 
Liberties 

47 1950-77 OLS Marginally significant 
impact on growth, 
much larger impact 
on investment. 
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 AUTHOR(S) YEAR OF 
PUBLICATION 

MAIN INSTITUTIONAL DATA 
SOURCE 

COUNTRY 
COVERAGE 

TIME FRAME ESTIMATION 
TYPE A 

MAIN RESULT 

4 Marsh 1988 Freedom House Civil and 
Political Liberties 

55 1970-78, 1965-
84 

OLS No significant 
relationship with 
using Civil and 
Political Liberties 
indices. 

5 Scully 1988 Freedom House Civil and 
Political Liberties 

115 1960-80 OLS • on average, 
societies that 
subscribe to the rule 
of law grew at 
2.75%, compared to 
1.23% for societies 
where state rights 
take precedence. 
• Overall, countries 
with high incidence of 
political, economic 
and civil liberties 
grew at 2.73%, while 
those with poor 
liberties grew at only 
0.91%.  

6 Grier and Tullock 1989 Freedom House Civil Liberties 
Index (dummy variable) 

89 LDCs, 24 
OECD. 

1961-80, 5 
year averages. 

PD  Civil Liberties 
significant for Africa 
and the Americas, but 
not Asia. 

7 Gupta 1990 Index constructed, which 
included: riots, political 
demonstrations, political 
strikes, deaths, armed 
attacks, assassinations, 
political executions, coups 
and attempted coups. 

104 1960-82 OLS, SE Income inequality is a 
leading cause of 
political instability and 
hence lower growth 
(the larger the 
proportion of the 
middle class, the less 
political instability). 
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 AUTHOR(S) YEAR OF 
PUBLICATION 

MAIN INSTITUTIONAL DATA 
SOURCE 

COUNTRY 
COVERAGE 

TIME FRAME ESTIMATION 
TYPE A 

MAIN RESULT 

8 Barro 1991 Coups, assassinations. 98 1960-85 OLS Coups and 
assassinations used 
as proxies for 
property rights. Both 
generally negatively 
significant. 

9 Alesina, Ozler, 
Roubini and Swagel 

1992 Probability of government 
change, taken from Taylor 
and Jodice (1983) and Banks 
(various). 

113 1950-82 SE (GLS), PD During periods where 
there is a propensity 
for government 
collapse, economic 
growth is ‘lower than 
would otherwise be 
so’. Use simultaneous 
equations to control 
for endogeneity. 

10 Fosu 1992 Successful and unsuccessful 
coups 

31 (Sub 
Saharan African 

countries) 

1960-86 OLS Abortive coups, rather 
than successful 
coups, had the most 
adverse effect on 
growth over period. 
Main channel is 
through effect on 
marginal productivity 
of capital. 

11 Levine and Renelt 1992 Freedom House Civil 
Liberties; revolutions and 
coups. 

83 1960-89 OLS Civil liberties not 
robustly significant 
for growth, but 
revolutions and coups 
robustly significant 
for investment. 
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 AUTHOR(S) YEAR OF 
PUBLICATION 

MAIN INSTITUTIONAL DATA 
SOURCE 

COUNTRY 
COVERAGE 

TIME FRAME ESTIMATION 
TYPE A 

MAIN RESULT 

12 Wheeler and Mody 1992 Business International 
(Political Risk, derived using 
principal components) 

42 1982-88 PD Capital expenditure 
as a function of many 
variables, including 
domestic Political 
Risk. Found no 
significant 
relationship (NOTE: 
no instruments 
employed, nor fixed 
effects) 

13 Easterly, Kremer, 
Pritchett and 
Summers 

1993 War-related casualties. 45 1960-89 PD (decade 
averages) 

Looks at temporary 
‘shocks’ as an 
explanation of short 
run economic growth 
(terms of trade, and 
wars). War-related 
casualties have a 
significant short run 
effect on growth. 

14 Alesina and Perotti 1993 Socio-Political Index (SPI), 
constructed from Barro-Wolf 
dataset, and includes the 
number of: assassinations, 
deaths from mass violence, 
coups, plus a dictatorship 
dummy. 

70 1960-85 SE Simultaneous 
equation model, 
dependent variables 
Investment and 
Socio-Political 
Instability (SPI). 

15 Knack and Keefer 1995 Business Environmental Risk 
Intelligence; ICRG 

46-97 1974-89 OLS Significant for growth 
and investment, even 
when run with many 
of Barro’s 
‘idiosyncratic’ factors. 
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16 Mauro 1995 BI (selective sub-indices, 
including corruption, red 
tape, legal institutions and 
political stability) 

41-67 1960-85 2SLS Corruption significant 
for growth and 
investment. Includes 
2SLS regressions, 
using ELF and 
colonies as 
instruments for 
corruption. Still 
significant. 

17 Sachs and Warner 1995b Political variable made up of 
Freedom House Civil and 
Political Liberties and political 
instability variables 

117 1970-89 OLS Political variable 
marginally significant, 
but not 
revolutions/coups or 
assassinations (when 
entered with trade 
openness and other 
variables used by 
Barro, 1991).  

18 Hines 1995 Business International 35 1966-82 OLS Investigates the 
extent to which anti-
corruption legislation 
in the US affected US 
firms’ Foreign Direct 
Investment in other 
countries. Found that 
while US FDI to more 
corrupt countries fell, 
there was no 
evidence that bribery 
in these countries 
was reduced (other 
foreign countries 
merely ‘took up the 
slack’). 
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19 Savvides 1995 Combined Civil and Political 
Liberties index (‘FREE’). 

28 SSA 
countries 

1960-87 PD 
(FE) 

Found their ‘FREE’ 
variable to be highly 
significant, using 
fixed effects model 
(NOTE: no 
instruments used). 

20 Brunetti And Weder 1995 World Development Report 
Survey (1997), used to 
construct a ‘Credibility 
Indicator’; Freedom House 
Political Liberties; ICRG; 
assassinations, coups, wars 
(from Easterly and Levine 
(1997). 

28 1980-90 OLS Growth as a function 
of many common 
variables (schooling, 
investment etc, and 
policy credibility). 
Policy credibility a 
significant, robust 
variable. 

21 Gyimah-Brembong 
and Traynor 

1996 Index of Political Instability, 
including: coups, guerrilla 
warfare, secession 
movements, assassinations, 
revolutions, riots, government 
crises, purges, constitutional 
crises, demonstrations, 
strikes, plots. 

38 (Sub 
Saharan Africa 

countries) 

1975-89 PD (pooled) Simultaneous 
equation model 
(dependent variables: 
savings, political 
instability, economic 
growth and 
investment). Political 
instability treated as 
endogenous. Found 
that an increase in PI 
decreased savings, 
which then decreased 
growth (also some 
direct effects of PI on 
growth). 
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22 Barro 1996 ICRG; BERI; as well as some 
variables for ‘democracy’ 
[Bollen’s (1990) Democracy 
Index; Freedom House 
Political Liberties Index.] 

81-102 1960-90 PD 
(3SLS) 

Rule of Law from 
ICRG, significant, and 
causes other ICRG 
indexes to become 
insignificant 
(therefore believed 
rule of law most 
important for 
growth). 

23 De Haan and 
Siermann 

1996 Freedom House Political 
Liberties index. Dummy 
variable of Political Liberties 
(1=score>3, 0 otherwise) 

97 1963-88 OLS No significant 
relationship found 
with Political 
Liberties, except 
marginally for Latin 
America (in Asia more 
repression = higher 
growth). 

24 Caselli, Esquivel 
and Lefort 

1996 Revolutions, assassinations 
(used as a proxy for poor 
property rights). 

85-93 1965-85 PD  
(GMM) 

Using GMM panel 
data estimation, 
found assassinations 
to be a significant 
(negative) 
determinant of 
growth. Revolutions 
actually had a 
(marginally) positive 
effect on growth. 

25 Sala-i-Martin 1997 Civil and Political Liberties; 
ICRG Rule of Law; revolutions 
and coups, war dummy 

various 1960-92 OLS All these found to be 
‘robust’ for economic 
growth (robust 
meaning had a t-stat 
of at least 2 in 95% 
or more of the 
regressions run). 



 50 

 AUTHOR(S) YEAR OF 
PUBLICATION 

MAIN INSTITUTIONAL DATA 
SOURCE 

COUNTRY 
COVERAGE 

TIME FRAME ESTIMATION 
TYPE A 

MAIN RESULT 

26 Easterly and Levine 1997 Political assassinations. 41-96 1960-89 SUR (decade 
averages) 

Ethnic diversity a 
major determinant of 
political instability (in 
Sub Saharan Africa), 
which then impacted 
on economic growth. 

27 Knack and Keefer 1997 World Values Survey (CIVIC 
and TRUST, measuring ‘social 
capital’). 

21-28 1980 (21 
countries), 
1990-1 (28 
countries) 

OLS Both CIVIC and 
TRUST significant 
against growth even 
when other additional 
variables included. 
However, not 
significant when 
investment included 
(transmission 
therefore from social 
capital to investment 
to growth). 

28 Rodrik 1997 ICRG (Knack and Keefer); 
BERI (ELF and income 
inequality used as 
instruments for bureaucratic 
quality) 

8 (East Asia) 1960-94 2SLS Institutional measure 
very good at ranking 
economic 
performance of 8 
countries over period, 
and is main 
determinant of 
performance for 
these countries. 
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29 Tanzi and Davoodi 1997 Business International; ICRG. 42-95 1980-95 OLS (annual 
data pooled) 

Higher corruption 
should lead to higher 
public investment in 
areas where bribes 
easier to extract, and 
lower spending on 
maintenance of 
infrastructure. Found 
significant positive 
relationship between 
corruption and public 
investment, and 
significant negative 
relationship between 
maintenance 
spending and 
corruption. 

30 Van Rijckegan and 
Weder 

1997 ICRG; Freedom House Civil 
and Political Liberties 

22-28 1982-94 WLS / PD  
 

Corruption (as a 
function of 
explanatory variables 
such as civil service 
pay, internal and 
external controls, 
penalties for 
corruption and other 
variables such as 
ethnic diversity and 
cultural factors). 

31 Dawson 1998 Economic Freedom (from 
Gwartney et al, 1996) 

85 1975-90 OLS / 3SLS Economic Freedom 
Index effects growth 
through TFP, as well 
as through 
investment and 
human capital. 
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32 Brunetti, Kisenko 
and Weder 

1998 World Development Report 
Survey (1997), used to 
construct a ‘Credibility 
Indicator’; Freedom House 
Political Liberties; ICRG; 
assassinations, coups, wars 
(from Easterly and Levine 
(1997). 

51-73 1980-92 OLS ‘Credibility’ significant 
in all regressions 
except (i) when a 
measure of financial 
depth included as 
well and (ii) when 
ICRG measure 
included as well. High 
degree of correlation 
between credibility, 
financial depth and 
ICRG measure. 

33 Svensson 1998 Business Environmental Risk 
Intelligence; ICRG; 
government changes 

101 1960-85 OLS More politically 
unstable countries will 
have poorer property 
rights, which leads to 
lower investment. 

34 Hall and Jones  1999 ICRG (as per Knack and 
Keefer, 1995) as part of 
‘Social Infrastructure’ 
variable. 
 
Instrumental Variables used 
included fraction of 
population speaking English, 
or other European language, 
Ethno-linguistic 
fractionalisation, Frankel-
Romer trade instrument, 
distance from equator. 

79-127 1988 2SLS Social infrastructure 
accounts for the 
majority of the 
differences in per 
capita output 
between countries 
(much larger than 
differences in physical 
and human capital). 



 53 

 AUTHOR(S) YEAR OF 
PUBLICATION 

MAIN INSTITUTIONAL DATA 
SOURCE 

COUNTRY 
COVERAGE 

TIME FRAME ESTIMATION 
TYPE A 

MAIN RESULT 

35 Rodrik 1999 ICRG (Bureaucratic Quality), 
Index of Democracy (based 
on Freedom House Civil and 
Political Liberties) 

48-110 1960-75, and 
1975-89 

OLS Looks at external 
shocks, social conflict 
and institutions 
against growth 
differential between 
two periods (1960-75, 
and 1975-89). Both 
external (ToT) shocks 
and social conflicts 
(income inequality) 
initially significant, 
then both 
insignificant when 
ICRG measure 
included. 

36 Wei, Kaufmann 1999 3 surveys: 
1996 Global Competitiveness 
Report, 1997 Global 
Competitiveness Report and 
1997 World Development 
Report. 

various 1996/7 OLS Bribery does not 
‘grease’ the wheels of 
commerce, as firms 
paying bribes spend 
more time and money 
with bureaucrats, not 
less. 

37 Chong and 
Calderon 

2000 BERI, ICRG (Institutional 
Quality) 

35-110 1972-95 PD 
(see Gawecke 

et al 1982) 

For poorer countries, 
causation runs from 
institutions to growth, 
but reverse causation 
also apparent (for full 
sample, causality 
from growth to 
institutions is 
stronger). 
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38 Wei 2000 Composite Index, derived 
from various sources, 
including ICRG, Global 
Competitiveness Report 
(1997) and World 
Development Report (1997) 

Country pairs 
(source country 
lenders to host 

country 
borrowers) 

1994-96 
(average) 

OLS Hypothesis is that 
higher corruption 
means greater 
reliance on short-
term foreign 
borrowing (‘hot 
money’) than foreign 
direct investment. 
Finds this result 
significant, and 
robust. 

39 Wei 2000a Business International; ICRG; 
Transparency International. 

12 source 
countries, 45 

host countries. 

1993 PD  
(quasi-fixed 

effects) 

In base regression, a 
1-point increase in 
corruption (scale of 1-
10) reduces inward 
FDI by 26%. 
Alternatively, has the 
same effect as an 
increase in the 
marginal tax rate of 6 
percentage points. 

40 Rauch and Evans 2000 Own survey on bureaucratic 
structure, filled out by 
country experts. 

35 1970-90 OLS Bureaucratic quality 
and corruption 
(various measures). 

41 Ali 2001 Various political instability 
variables, from Taylor and 
Hudson (1972), Banks 
(various). Uses various fiscal, 
monetary and trade policies 
as proxies for instability, such 
as public debt and budget 
deficits. 

119 1970-95 OLS Traditional measures 
of instability not 
significant, but 
volatility of 
government policies 
is a significant factor 
in economic growth. 
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42 Clarke 2001 ICRG (Risk of Expropriation, 
and Rule of Law) 

various 1983-95 PD 
(fixed effects) 

Better institutional 
quality is associated 
with higher Research 
& Development 
expenditure in 
developing countries. 

43 Gyimah-Brembong 2002 Transparency International 
(ELF and settler mortality 
used as instrument in cross-
section) 

21 (African 
countries) 

1993-99 PD (GMM) / 
OLS and IV 

Significant effect of 
corruption on both 
growth and 
investment, as well as 
increasing income 
inequality.  

44 Knack and Keefer 2002 ICRG 64-108 1986-95, 1972-
92 

OLS Transmission 
mechanism runs from 
‘social polarisation’ 
(income and land 
inequality, and ethnic 
tensions) through to 
a reduction in 
contract and property 
rights, which then 
reduce growth. 

45 Rodrik, 
Subramanian and 
Trebbi 

2004 Settler mortality, KKZ 
measure of institutional 
quality. 

64 (settler 
mortality), 140 

for others 

Various for 
mortality, 1995 
for GDP, 2002 

for KKZ. 

2SLS ‘Horse race’ between 
trade, geography and 
institutions, using per 
capita GDP in 1995 as 
dependent variable. 
Using 2SLS, trade and 
geography become 
insignificant, while 
institutions always 
significant. 
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46 Acemoglu, Johnson 
and Robinson 

2003 Polity IV dataset (specifically, 
the constitutional limits on 
the exercise of executive 
powers); instrument for 
institutions (settler mortality 
rates for colonists) 

23-68 1970-97 2SLS Poor macroeconomic 
policies cause volatile 
economic growth, but 
these poor policies 
due to the poor 
institutions in the 
country. 

47 Dollar and Kraay 2003 KKZ measures various 1995 2SLS / PD 
(see Caselli, 
Esquivel and 
Lefort, 1996) 

Similar analysis to 
Rodrik et al (2004). 
Due to poor 
instruments, results 
not robust (ie 
instruments used for 
institutions also 
correlated with trade, 
while instruments 
used for trade 
correlated with 
institutions. 

48 Campos and 
Nugent 

2003 SPI (assassinations, 
revolutions and successful 
coups) 

94 
developing 
countries 

1960-95 (5 
year averages) 

PD (Anderson-
Hsiao) 

Investment to GDP 
ratio. Using Granger 
causality, found that 
SPI had a significant, 
positive effect on 
investment (higher 
SPI in previous period 
led to higher 
investment in current 
period. 
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49 Lambsdorff 2003 Various, including: 
Transparency International; 
ICRG; Freedom House 
Political and Civil Liberties 
(corruption viewed in terms 
of its ‘sub-components’ of 
bureaucratic quality, law and 
order, and civil liberties, 
among others).. 

55-64 1970-95 OLS / 2SLS Divided investment 
between that from 
domestic savings 
versus capital inflows 
from abroad. Found a 
significant effect on 
capital inflows, but 
only through rule of 
law variable 
(bureaucratic quality, 
civil liberties and 
government stability 
were not found to be 
important). 

50 Dawson 2003 Economic Freedom Index 
(Gwartney et al, 1996) 

Not stated 1970-2000 PD 
(Gawecke) 

Overall economic 
freedom precedes 
growth, but individual 
components have 
mixed causality with 
growth. 

51 Glaeser, La Porta, 
Lopez-de-Silanes, 
Shleifer 

2004 ICRG, KKZ and Polity IV various 1960-2000, 
plus long-term 
growth (1870-

1950) 

OLS / 2SLS Current institutional 
measures do not 
reflect ‘deep’ 
determinants, and 
human capital is a 
more persistent and 
long-term 
determinant of 
growth. 
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52 Gwartney, 
Holcombe and 
Lawson 

2004 Economic Freedom Index 91-99 Per capita 
income in 2000, 
Growth 1980-

2000 

OLS Economic freedom 
impacts on both 
income levels and 
growth rates. Also 
affects the rate of 
investment as well as 
productivity. Also 
some causal 
interpretations, that 
changes in economic 
freedom take 5-10 
years to impact on 
income. 

53 Alfaro, Kalemli-
Ozcan and 
Volosovych 

2005 ICRG (Settler mortality used 
as instrument). 

58-98 1970-2000 OLS / 2SLS Institutional quality is 
the prime 
determinant of capital 
flows and investment 
across countries. 

TRADE 

54 Sachs and Warner 1997a Business International 
(‘Bureaucratic Efficiency’ 
index compiled by Mauro, 
1995); ICRG Rule of Law 

various 1970-89 OLS Natural resource 
abundance remains a 
significant negative 
determinant of growth 
even after accounting 
for institutional 
measures. 

55 Sachs and Warner 1997b ICRG (Knack & Keefer) various 1965-90 OLS Sources of slow 
growth in Africa are 
not ‘Africa-specific’ – 
factors such as trade 
openness and 
institutional quality 
are significant for all 
countries, not just 
Africa. 
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56 Ng and Yeats 1999 TI and the Wall Street 
Journal – Heritage 
Foundation (1997) measure 
of governance. 

80 LDcs, 28 SSA 
countries 

1996 OLS Using a ‘speed of 
convergence’ index 
from the World Bank 
as the dependent 
variable, they 
modelled both 
institutional and trade 
policy variables. 
Found that although 
both institutions and 
trade policies were 
important, it was the 
institutional factors 
that were the prime 
determinant of growth 
here. 

57 Rodriguez and 
Rodrik 

1999 ICRG (Knack and Keefer, 
1995) 

69-74 1970-89 OLS Used in respect to the 
Sachs-Warner 
openness measure. 
Show that the Black 
Market Premium used 
in the openness 
measure highly 
related to institutional 
measures (when only 
ICRG and openness 
included the t-stat on 
openness falls by half 
and is no longer 
significant). 
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58 Ades and di Tella 1999 Business International 
(Corruption index); World 
Competitiveness Reports 
1990, 1991 

31-52 1980s and 
1990s 

OLS / PD 
(fixed and 
random 
effects) 

Using corruption 
measures as 
dependent variable, 
against three trade-
related variables 
(share of imports to 
GDP, share of 
minerals and fuel 
exports to GDP and 
distance to markets). 
Corruption is higher in 
countries with a low 
import share, a higher 
share of mineral and 
fuel exports and the 
further their distance 
to markets (20 major 
exporters). 

59 Treisman 2000 TI and BI 36-81 1996-98 for TI, 
1980s for BI 

OLS / WLS Corruption is 
associated with a 
number of factors, 
including trade 
openness (measured 
as ratio of imports to 
GDP). Significant for 
TI in 1996 and 1997, 
but not 1998 (see 
Knack and Azfar, 
2003, for possible 
reason why). 
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60 Wei 2000b Business International 
(average 1980-83), 
Democracy dummy; 
Transparency International 
(1998) 

126 1978-80 and 
1994-96 

OLS Countries that are 
‘naturally’ open (due 
to geography, or size) 
have better 
institutions, and pay 
their civil servants a 
higher wage. 

61 Sachs and Warner 2001 ICRG (Knack & Keefer) 93-97 1970-89 OLS Focussed more on 
geography variables, 
showing that even 
with these geography 
variables included, 
natural resource 
exports still associated 
with lower growth 
over period. 

62 Anderson and 
Marcouiller 

2002 World Economic Forum 
(1997) Executive Survey 
(various questions relating to 
contract enforcement). 

Bilateral pairs 
(2,135 

observations) 

1996 PD (Lack of) institutions 
hampers international 
trade as much as 
tariff barriers. 
Institutions explain 
why rich countries 
trade with each other, 
but developing 
countries less so. 

63 Torrez 2002 TI, ICRG various 1980-85 (TI), 
1982-92 (ICRG) 

OLS Higher corruption 
(when using TI) 
significantly 
associated with lower 
trade openness 
(various definitions). 
Not significant when 
using ICRG. 
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64 Ranjan and Lee 2003 ICRG (Contract 
enforcement), Index of 
Contract Enforcement 
(Heritage Foundation), KKZ 

Bilateral pairs 
(5,514-6,520 
observations, 
depending on 
institutional 
measure). 

1992 OLS / 2SLS/ 
PD (random 

effects) 

Measures of contract 
enforcement highly 
significant for 
‘differentiated’ export 
goods (ie those that 
have the most 
complex 
characteristics).  

65 Knack and Azfar 2003 KKZ (Graft), TI Corruption 
Perceptions Index, CPIA 

40-162 1995-99 OLS With corruption 
indices as dependent 
variable they find that 
increasing the sample 
size (using KKZ and 
CPIA) to include 
smaller countries 
causes the coefficient 
on trade intensity 
(natural openness) to 
fall substantially, and 
is no longer significant 
(as in Ades and di 
Tella [1999] or Wei 
[2000] for example). 

66 Levchenko 2004 KKZ (Rule of Law) 81-117 1998 (for US 
imports), 

various for 
other variables. 

OLS Countries with better 
institutions capture 
larger import shares 
in industries that are 
more ‘institutionally 
complex’. There is a 
‘race to the top’ as 
countries try to 
improve their 
institutions to capture 
a greater share of this 
trade in more 
elaborate goods. 
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67 Rigobon and Rodrik 2005 KKZ Rule of Law, Knack and 
Keefer (ICRG). 

North-south vs 
east-west 

sample, and a 
colony-not-

colony sample 

86 ‘Identification 
through 

Heterosked- 
asticity’ (IH) 

Democracy and the 
rule of law are both 
good for economic 
performance. Trade 
openness has a 
negative impact on 
income levels but a 
positive effect on rule 
of law. Higher income 
produces greater 
openness and better 
institutions, but these 
effects are not very 
strong.  

68 De Groot, Linders, 
Rietveld, 
Subramanian 

2004 KKZ (all 6 categories) Bilateral trade 
pairs (varies, 

but between 8-
10,000 

observations) 

1998 Gravity 
equation 
model 

Countries tend to 
trade with other 
countries that have 
similar institutional 
quality, while trade is 
also (independently) 
affected by the level 
of institutional within 
the domestic country. 
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69 Isham et al 2005 KKZ (each one individually), 
ICRG (Rule of Law, 
Bureaucratic Quality), Civil 
and Political Liberties, CPIA 
from World Bank (plus 
instruments such as settler 
mortality and language). 

90 LDCs 1957-74, and 
1975-97 

3SLS Compares two periods 
looking at 
performance of 
resource-rich 
countries versus other 
countries between 
two periods. Being 
dependent on natural 
‘point’ resources 
lowers institutional 
quality which makes 
adjustment to 
external shocks 
difficult. 

70 Bulte, Damania and 
Deacon 

2005 KKZ (Rule of Law and 
Government Effectiveness) 

66-90 1970-2001 OLS The ‘resource curse’ 
affects development 
indirectly, through its 
effects on institutional 
quality, and depends 
on the type of 
resource. 

HUMAN CAPITAL 

71 Mauro 1998 ICRG 28-106 1970-85 OLS, others. Government spending 
components as a % 
of GDP (various, 
including education, 
defence, social 
security and transfer 
payments) 

72 Benhabib and 
Spiegel 

1994 Political instability, from 
Gupta, 1990. 

70-97 1965 OLS Political instability 
only significant when 
human capital not 
included in regression 
with physical capital 
as dependent 
variable. 
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73 Breton 2004 ‘Bureaucratic efficiency’ from 
Mauro (1995), taken from 
Business International (1980-
83). Called this ‘Government 
Integrity’. 

59 1960-85 OLS / 2SLS Using MRW (1992) as 
base, employed 
different 
specifications of 
education variables. 
The institutional 
variable remained 
significant in each 
regression. 

GEOGRAPHY 

74 Gallup, Sachs and 
Mellinger 

1999 ICRG from Knack and Keefer 
(1995) 

97 1995 OLS / 2SLS Dependent variable 
per capita income in 
1995, institutional 
measure significant, 
but with a t-stat 
roughly half that of 
the malaria index, 
and trade openness. 

75 Masters and 
McMillan 

2001 GADP (see Hall and Jones, 
1999). 

76-83 1960-90 OLS / 2SLS GADP highly 
significant in large 
sample, but only 
significant for tropical 
countries 
(insignificant for 
temperate zone 
countries). No 
instruments used, 
however. 
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76 Acemoglu, Johnson 
and Robinson 

2001 Settler mortality, ICRG 64 Various for 
settler mortality 

2SLS Institutional measure 
is ICRG ‘Protection 
Against Expropriation 
Risk’, with settler 
mortality used as 
main instrument in 
2SLS. Conclude 
institutions explain 
most of variation in 
per capita incomes. 

77 Sachs 2003 KKZ (Rule of Law, and all 
combined), ICRG Risk of 
Expropriation 

59-133 1995 2SLS Used to refute papers 
by Acemoglu et al 
(2001), Rodrik et al 
(2004) and Easterly 
and Levine (2003) 
that ‘institutions rule’. 
Uses a malaria index 
as instrument, finds 
that both institutions 
and geography are 
significant when 
regressed against per 
capita incomes in 
1995. 

78 Easterly and Levine  2003 Average of six KKZ 
Governance measures. 

various Various for 
mortality, 1995 

for GDP, 
1997/8 for KKZ. 

2SLS ‘Endowments’ 
(geography, settler 
mortality) explain 
differences in per 
capita incomes only 
to the extent that 
endowments 
influence institutions, 
which then influence 
incomes. 
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SOURCE 

COUNTRY 
COVERAGE 

TIME FRAME ESTIMATION 
TYPE A 

MAIN RESULT 

79 Acemoglu, Johnson 
and Robinson 

2003 Polity IV dataset (specifically, 
the constitutional limits on 
the exercise of executive 
powers); instrument for 
institutions (settler mortality 
rates for colonists) 

23-68 1970-97 2SLS Volatility of 
macroeconomic 
policies, leading to 
lower growth, are 
caused by poor 
institutions (modelled 
through the settler 
mortality variable). 

80 Naude 2004 Corruption and Regulatory 
Burden (KKZ), Settler 
mortality 

17-20 SSA 
countries 

1970-90 OLS / LAD/ 
GLS/ GMM 

Incorporates both 
geography and 
institutional measures 
into regressions for 
Sub-Saharan Africa, 
find support for 
settler mortality 
hypothesis, but not 
KKZ indicators in 
GMM panel data 
regressions. 

a OLS = Ordinary Least Squares 
  2SLS = two stage least squares 
  3SLS = three stage least squares (panel data) 
  LAD = Least Absolute Deviation 
  GLS = Generalised Least Squares 
  WLS = Weighted Least Squares 
  SE = simultaneous equation 
  GMM = Generalised Methods of Moments estimator (panel data) 
  SUR = Seemingly Unrelated Regression 
  FE = fixed effects. 
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CHAPTER 3: REVIEW OF EXISTING EMPIRICAL 
MEASURES OF INSTITUTIONAL QUALITY 

3.1 Introduction 

In the previous chapter many of the important developments in the literature on 

institutions over the past thirty years were outlined.  It was noted that many of these 

papers used different definitions and variables for institutions in their empirical work, 

however, these were mentioned largely in passing and were not critically evaluated. If 

one is to look empirically at the issue of institutional quality, however, it is obviously 

crucial to understand both the strengths and limitations of the variables being 

employed. Although the issue of getting adequate data in empirical analysis is a 

problem most economic researchers face, the problem is particularly acute in the area 

of institutions. For example, how does one give a numerical value to corruption, when 

it is by its nature secretive and hidden? How does one derive a measure for the rule of 

law? These are not trivial questions, and there has been a good deal of thought and 

energy put into this area by researchers.  In that light, this chapter investigates the 

major institutional measures used in the literature to date. The chapter essentially 

proceeds chronologically, looking at the early attempts to model institutions, right 

through to the most recently-constructed measures.  

3.2 Measures of political instability and violence 

Although researchers in the political science field had been writing about the social and 

economic effects of instability for a number of years (see, for example, the seminal 

papers by Huntington (1968) and Lipset (1959)), the first major empirical work linking 

the effect of political instability on a nation’s economy was from Hibbs (1973). In order 

to model the political instability in a country, he used data from Banks (2006, and 

previous editions), who has collected an impressive number of statistics on political 

factors that stretch over a long period of time (some going back to the early 19th 

century). These are objective measures that simply count the existence of various 

political occurrences, including the number of coups, demonstrations, riots, strikes and 

so forth for a particular country in a particular year. Box 3.1 gives an overview of the 

various measures employed over the years, as well as the first year data had been 

collected for.39 

                                                           
39 There are other political variables collected not listed here. These are merely the most 
common used in the economics literature. Interested readers should go to 
http://www.databanks.sitehosting.net/index.htm for more information. 
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Box 3.1: Bank’s Archive Data on Political Instability 

 

For many years, Banks’ data was the only widely available means of statistically 

investigating (political) institutions. It is no surprise then that the majority of early 

studies focused on political instability. Hibbs’ work was followed by many others, 

including Venieris and Gupta (1983, 1986), Edwards and Tabellini (1991), Barro 

(1991), Roubini (1991), and Alesina et al (1992). Many researchers tended to ‘cherry-

pick’ the individual indicators that were of interest to them, and then develop what was 

commonly known as a ‘Socio-Political Index’ from that data. For example, Alesina and 

Perotti (1993) used the number of assassinations, deaths from mass violence and 

coups as the basis for their index. Gupta (1990) also constructed his own index, using 

a slightly wider definition of instability (this included riots, political demonstrations, 

Initial Year 
of Data Domestic Conflict 
 

1919 assassinations 
1919 general strikes 
1919 guerrilla warfare 
1919 government crises 
1919 purges 
1919 riots 
1919 revolutions 
1862 anti- government demonstration 
 

Political Variables 

1815 type of regime 
1815 coups d'etat 
1815 constitutional changes 
1815 head of state 
1815 premier 
1815 effective executive (type) 
1815 effective executive (selection) 
1815 parliamentary responsibility 
1815 cabinet size 
1815 cabinet changes 
1815 effective executive (changes) 
1815 legislative effectiveness (2) 
1815 legislative selection 
1815 legislative elections 

Source: Arthur S. Banks Archival Time Series / Cross Sectional 

Data, located at http://www.databanks.sitehosting.net/index.htm 
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political strikes, deaths, armed attacks, assassinations, political executions, coups and 

attempted coups). 

The use of these variables in empirical research came about out of necessity and 

practicality, which was both its benefit and its curse. Many researchers had to use 

these variables because there was a distinct lack of existing alternatives. Indeed, some 

researchers even used these instability variables as proxies for other issues of 

governance (for example, Barro, 1991, and Alesina et al, 1992, who used political 

instability as a proxy for property rights).  However, as Knack and Keefer (1995) note, 

if you use an index of political instability to proxy for property rights, countries that 

may exhibit extremely low levels of instability may still have despotic and repressive 

regimes.  Conversely, countries who respect the rule of law may exhibit (superficially at 

least) a relatively high degree of political instability.40  

This gives rise to another problem when using this political instability data. 

Researchers, by and large, prefer to use objective data that cannot be influenced by 

prejudice or favour. In this sense the political instability indices were ideal. 

Unfortunately, these objective datasets can often be misleading, because they do not 

address the quality of the institutions, nor the breadth of issues that institutions cover 

(for example, corruption).  

Despite the prevalence in the literature of these political instability measures, an 

alternative measure was also available to researchers – the Freedom House indices. 

Published annually since 1973, these two indices have been developed to measure the 

degree of civil and political liberties in a country (see Box 3.2 for a breakdown of the 

issues covered). Each index gives an overall score of 1-7, and is compiled by analysts 

from sources such as news reports, NGO publications, think-tanks and individual 

professional contacts. 

                                                           
40 An example of this was outlined in the previous chapter with respect to the political situation 
in the US in the 1960s and 1970s. 
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Box 3.2: Freedom House Civil and Political Liberties Indices 

The use of the Freedom House indices reflected the move away from objective 

measures of political institutions in an attempt to go ‘behind the scenes’ of a country 

and examine the freedom of its citizens.  These indices have been used extensively 

over the years by researchers, including Scully (1988), Levine and Renelt (1992), 

Sachs and Warner (1995a) and Isham, Kaufmann and Pritchett (1997). 

The main benefits of the Freedom House indices are its country coverage (around 192 

countries by 2006), and its relatively long time series data (from 1973). This allows the 

researcher to develop a reasonably large sample size, and to view the effects of 

liberties on economic variables over a number of years.  One problem with these 

indices, however, is that the researcher needs to be careful about what exactly they 

are trying to capture. Although both civil and political liberties are undoubtedly 

important facets of any society, they are less suited to examining other institutional-

related issues. As Knack and Keefer (1995: 210) note: 

Civil Liberties Index 

 

Covers areas such as: 

- Degree of censorship 

- Freedom of assembly 

- Freedom of political association 

- Degree of political terrorism 

- Freedom of religion 

- Freedom of business. 

 

Political Liberties Index 

 

Covers areas such as: 

- Political pluralism and participation 

- Functioning of government 

- Electoral process. 

 

Source: Freedom House (2003) 
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“Although they (the Freedom House indices) embody some consideration 

of the security of private property, they contain multiple and diverse other 

dimensions, including freedom of religion and rights of worker association. 

For many purposes these variables are of great importance. However, 

many of the dimensions are not closely related to property rights.” 

Although they were talking more specifically about property rights issues, this applies 

equally to other institutional factors, such as corruption, or bureaucratic quality. 

Another issue relates to the fact that both indices are compiled by country experts, and 

as such the scores are subjectively determined (see, for example, Minier, 1998).41 

Furthermore, they have also been criticised on the grounds that they measure 

outcomes, rather than institutions (Durham, 1999). 

Another indicator looking at ‘freedoms’ is the Fraser Institute’s Economic Freedom 

Indices developed by Gwartney, Lawson and Block (1996). As will be shown in Chapter 

6, these are increasingly common indices to use, because they have a time series 

component (data goes back to 1970), and so causal inferences can potentially be made 

(see, for example, Dawson, 2003, and Farr, Lord and Wolfenbarger, 1998).42 

The Economic Freedom Index combines a number of categories purporting to measure 

different aspects of this economic freedom, including: 

(1) size of government; 

(2) structure of the economy and use of markets; 

(3) monetary policy and price stability; 

(4) freedom to use alternative currencies; 

(5) legal structure and property rights; 

(6) freedom to trade with foreigners, and  

(7) freedom of exchange in capital and financial markets. 

                                                           
41 To quote from the Freedom House website: “The research and ratings process involved 
nearly two dozen analyst/writers and 13 senior-level academic advisors. The eight members of 
the core research team headquartered in New York, along with fifteen outside consultant 
writers, prepared the country and territory reports. The writers used a broad range of sources 
of information, including foreign and domestic news reports, academic analyses, 
nongovernmental organizations, think tanks, individual professional contacts, and visits to the 
region in preparing their reports.” Source: http://www.freedomhouse.org. 
42 However, the sample of countries dating back to the 1970s is relatively small. For example, 
there are only 54 countries available if one wants to go back to 1970. Vega-Gordillo and 
Alvarez-Arce, 2003, for example, run a causality analysis on only 48 countries, 20 of whom are 
high-income OECD countries. 
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One of the problems with this index, however, is that the index combines institutional 

measures (such as legal structure and property rights) with variables that could be 

labelled as ‘outcomes’ resulting from the quality of the institutions, such as monetary 

policy and price stability, and freedom to use alternative currencies. This does not 

necessarily make it a poor indicator of ‘economic freedom’ but it does make it a 

relatively poor indicator of institutional quality. This is particularly relevant if one wants 

to use additional variables in the analysis, such as trade, because trade-related 

freedoms are included within the index. 

3.3 Political Institutions 

Another early area of empirical research centred directly on the type of political 

institutions countries had (rather than their instability as such). By and large, this early 

work focussed on the relative performance of democracies versus non-democracies.  

Repeated attempts have been made by researchers over the years to prove a 

demonstrable link between economic growth and democracy (see Sirowy and Inkeles 

(1990) for a review of many of these papers).  The results, however, have been 

inconclusive.  Huntington and Dominguez (1975), Marsh (1979) and Landau (1986), 

for example, found ‘definitively’ that democracy and growth have a negative 

relationship.  Others, such as Adelman and Morris (1967), Weede (1983) and Sloan 

and Tedin (1987) purported to show that the relationship is a positive one.  Finally, 

some studies, such as Feierabend and Feierabend (1972), Dick (1974) and Marsh 

(1988) hypothesise that there is no relationship at all. 

Among the problems researchers have encountered is with the identification of regime 

type.  Most studies used ordinal measures, in the simplest case giving a value of one if 

a country is a democracy and zero if authoritarian (for example, Landau, 1986).  

Others tried to show a range of regime types, varying in the degree of authoritarianism 

and democracy.  The majority of these, however, were by their nature highly 

subjective and based on the researchers’ own impressions of the type of regime for 

each country (see for example, Dick, 1974, and Sloan and Tedin, 1987).  Given these 

weak results, some researchers have argued that perhaps these papers were looking 

at the wrong thing.  If authoritarian and democratic regimes could be both ‘good’ and 

‘bad’, then the explanation for growth may lie outside of these narrow definitions.  The 

first attempt to go beyond this democracy/non-democracy dichotomy was Gurr’s 

POLITY database. 



 75

3.3.1 Polity Database 

Initially constructed by Gurr (1974), this database has been continually updated and 

expanded, and now has information on political structures dating back to 1800 for 

some countries. It contains coded annual information on regime and authority 

characteristics for all independent states (with a population greater than 500,000) that 

cover not only democracy or authoritarian indices, but also issues such as executive 

constraints, the openness to political participation of ‘non-elites’, and political 

competition.  This database has been used extensively over the years by both political 

scientists and economists (for example, see Glaeser et al, 2004, and Acemoglu, 

Johnson and Robinson, 2003).  

3.3.2 Database of Political Institutions 

Compiled by Beck et al (2001), this database initially consisted of 113 variables for 177 

countries between 1975-95 (this has subsequently been expanded past 1995). 

Although it is by design a disaggregated database (researchers, for example, are 

encouraged to put together their own indices that are relevant to their particular 

study), one of the major variables that has commonly been used by others in the 

literature is that measuring ‘executive constraints’, which is an index composed of 

several of these disaggregated variables (for example, see Keefer and Stasavage, 2003 

and Keefer, 1999). Although the POLITY database also has a measure of constraints, 

this is different in that the POLITY definition of executive constraints is subjective, 

while the constraints index by Beck et al is a composite based on objective political 

data. The rationale behind this ‘checks and balances’ indicator is that the more checks 

and balances that exist, the more constrained a government is, and so the less likely 

they will be able to impose potentially ‘bad’ policies on society.43 This indicator 

essentially counts the number of veto players in a political system and adjusts the 

score based on whether these veto players are independent of each other (based on 

their respective party affiliations, the current electoral rules, and the level of electoral 

competitiveness in a system). 

3.3.3  Political Constraint Index 

A similar database has also been developed by Henisz (2000), known as the Political 

Constraint index. Although it is similar in intent to the checks and balances indicator 

developed by Beck et al (2001) it covers a much longer time frame (for some countries 
                                                           
43 In addition to this, there were also variables that looked more specifically at political 
instability, the type of political system, the role of the military and electoral rules. For more 
information on the full range of variables, the dataset is available at 
http://econ.worldbank.org/resource.php?type=18.  
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the database goes back to 1800), and is simpler in its construction. As Beck et al 

(2001: 36) note: 

‘His series addresses some key issues, such as the number of chambers 

in a legislature, the degree of federalism, Supreme Court turnover, 

factionalisation of the legislature, and the relative influence of different 

parties among the executive, legislature and judicial branches…the 

Henisz data has a longer time-series, but substantially fewer variables 

(eg with regard to government or opposition parties, party orientation, 

electoral rules, the different federalism indicators etc)’. 

Henisz (2000) employs a spatial model to determine the political constraints imposed 

upon policy makers. The first step is to count the number of branches of government 

that have (potentially) veto power over policies (for example, the executive, lower and 

upper legislative chambers, judiciary and sub-federal institutions). It then adjusts for 

the degree to which these branches are aligned with the executive. For example, if the 

current government has an absolute majority in all houses of parliament, as well as 

appointing Supreme Court judges, then there are few constraints on the actions of the 

executive, and so a low score is registered. This score increases (that is, the 

constraints get larger) as the branches of government become less aligned with the 

executive.44  Papers to have used this version of constraints include Aghion and Alesina 

(2004), Mobarek (2005), and Plumper and Martin (2003), among others. 

These political databases, while having much to recommend them, are not the most 

commonly-used institutional variables in the economics literature. One of the reasons 

for this is that they only account for the ‘top tier’ of institutions (the executive and 

legislative branches). They are not particularly well suited, however, for gleaning 

information about other institutional bodies, such as the bureaucracy or the judicial 

branches of government. There may very well be a high correlation between an 

executive operating with few constraints and high levels of corruption and property 

rights, but this correlation has to be inferred.45 As such, the majority of researchers 

over the past few years have preferred to use the subjectively-based measures of 

institutions compiled by private organisations, whose original aim was (and still is) to 

provide information to international investors on country risk. Economists, however, 

have co-opted many of these indices for their own research objectives. 

                                                           
44 For the specific methodology, see Henisz (2000). 
45 Although the Political Constraint index has the capacity to include the judiciary (known as the 
POLCONV index), the author cautions that these are not particularly reliable. 
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3.4 Country Risk Rating Indices 

3.4.1 International Country Risk Guide (ICRG) 

This is perhaps the most widely-used contemporary institutional measure. The Political 

Risk Rating has data available for purchase dating back to 1984, and coverage of 140 

countries. Box 3.3 outlines the main sub-components of this index. Scores are derived 

by ‘country experts’, meaning that it is subjective by its nature. Over the years, 

researchers have either taken the whole of the index or, more commonly, have taken 

out the components that best suit their area of study. This includes the first widely-

cited paper to use the ICRG data (Knack and Keefer, 1995), which was discussed 

briefly in the previous chapter. In this paper, they took the following components of 

the overall Political Risk Rating to develop their measure of ‘institutional quality’. These 

were: 

a) the rule of law; 

b) corruption in government; 

c) the quality of the bureaucracy; 

d) risk of expropriation of assets by government; 

e) repudiation of contracts by government.46 

Since the publication of this paper, numerous researchers have either taken Knack and 

Keefer’s definition (such as Hall and Jones, 1999, Rodrik, 1997, Sachs and Warner, 

1997b and others), or have used individual components of this index. For example, 

Rodrik (1999), employed the Bureaucratic Quality measure; Sachs and Warner (1997a) 

used the Rule of Law measure; Wei (2000a) the Corruption index; and Acemoglu, 

Johnson and Robinson (2001) the ‘Risk of Expropriation’.47  

Although this is an extremely common measure, it is not without its problems. One 

issue relates to the fact that it is compiled by country experts, and is aimed at 

international investors, rather than domestic agents. In this sense, it may give a 

slightly distorted view of institutions within a country if the problems faced by domestic 

firms are not the same types of problems encountered by foreign investors. For 

example, included in the Political Risk Rating is a country’s Investment Profile, which 

looks at the attitude and policies of a government towards inward investment (not 

necessarily investment overall). Furthermore, although ICRG have an extremely wide 
                                                           
46 These last two measures are sub-components of the Investment Profile category. 
47 For a list of some of these papers that have used the ICRG index in some form, refer to the 
table in the Appendix of the previous chapter. 
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coverage of countries, it is not necessarily the case that each country is given equal 

resources to compile them.  Because this index is aimed at international investors, 

resources are concentrated in those countries that investors would be most interested 

in. Although this obviously includes the rich OECD countries, this is also true for large 

developing countries as well (Russia, China, Indonesia, India and Brazil for example). 

However, when these scores are used for wide cross-country studies, it may mean that 

the results for these smaller countries are more prone to measurement error (Torrez, 

2001). 

Glaeser et al (2004) also criticise the ICRG database based on some of the anomalies 

they find in the scores given for some countries. Of the three institutional-type 

indicators they look at (the other two being the KKZ Indicators discussed below, and 

the POLITY data discussed in the previous section), “…this one is the most 

problematic” [p. 276]. Whilst their criticism was aimed largely at the ‘Risk of 

Expropriation’ measure, this extends to other categories as well. For example, in 

December 2000, Ireland received a score of 2 (out of 6) for corruption, which was the 

same score given in that period to countries such as Angola, Azerbaijan, North Korea, 

Cameroon and Haiti. Moreover, other countries, such as Sierra Leone and Côte 

d’Ivoire, actually had a higher score than Ireland.  One of the problems with this 

corruption measure from ICRG lies in its derivation. The editor of ICRG, Sealy (2001) 

notes that the derivation of the ICRG corruption measure is based on: 

…how long a government has been in power continuously. In the case 

of a one-party state or non-elected government, corruption, in the 

form of patronage and nepotism, is an essential prerequisite and it is 

therefore corrupt, to a greater or lesser degree, from its inception. In 

the case of democratic government, it has been our experience, 

almost without exception, that things begin to go wrong after an 

elected government has been in office for more than two consecutive 

terms, that is, eight to ten years … The lowest ratings are usually 

given to one-party states and autarchies. 

Basing the corruption index on the length of time in office and how the government 

came to power would appear to be a fairly indirect and imprecise methodology to use 

for corruption. ICRG maintain that this measure of corruption is actually designed as an 

indication of the political risk associated with corruption, rather than corruption per se 

(Galtung, 2005), a point which is often missed by researchers who prefer to use this 

index as a direct measure of the incidence of corruption. Whether one takes this 
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corruption measure in its intended, narrower, form, or takes it using the more 

conventional definition of corruption, the fact of the matter is that this index has been 

used extensively in the literature over the years, and researchers who prefer this index 

need to be aware of what it is they are using. 

Another criticism, particularly given its use by international investors, is the fact that 

the rating scores can sometimes lag the major events they are purporting to predict. 

For example, Linder and Santiso (2002), who investigated the predictive powers of the 

ICRG’s Economic, Financial and Political Risk Ratings in Brazil, Argentina and Peru in 

the late 1990s suggested that although the Economic and Financial Ratings performed 

reasonably well: 

A closer look at … the political risk rating, which typically is based on 

survey data and individuals’ perceptions, is particularly vulnerable to 

misinterpretation, as it appears to have reacted to actual events 

rather than predicted them. This finding thus leads us to question 

whether the political risk indicator of the ICRG model behaves more 

as a lagging indicator rather than a leading indicator of crises. [p14]. 

In cross-sectional analyses where long-run averages are taken this probably does not 

matter too much, as they are at least picking up these political factors at some point. It 

does, however, matter if one wants to see whether institutional ‘shocks’ predate an 

economic crisis.  

This also leads to another potential problem, in that the scores by these country 

experts may be influenced by a ‘halo’ effect. That is, if a country experiences high 

economic growth, then the experts may be more pre-disposed to raising the 

institutional scores for the country during that period of growth. It may very well be 

that certain institutional factors are associated with the increase in economic growth, 

however, it casts considerable doubt on using these scores as an explanatory variable 

being run with growth as the dependent variable, because that will automatically lead 

to a statistically significant result.48 

The criticism surrounding the generation of indicators based on subjective opinions 

that relates to the ICRG data also applies to some of the other commonly-used 

indicators in the literature, such as those compiled by Business International (BI) and 

Business Environment Risk Intelligence (BERI). 

                                                           
48 The same criticism can be made regarding the level of the scores, in that countries with high 
per capita incomes will automatically be given a high institutional quality score. 
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Box 3.3: ICRG Political Risk Rating (0-100) 

 

 
Government stability (12) 

• A measure of the government's ability to stay in office and carry out its declared program(s), 
depending upon such factors as the type of governance, cohesion of the government and 
governing parties, approach of an election, and command of the legislature. 

Socio-economic conditions (12) 
• An estimate of the general public's satisfaction or dissatisfaction with the government's 

economic policies, covering a broad spectrum of factors ranging from infant mortality and 
medical provision to housing and interest rates. Different weights are applied in different 
societies, depending upon the relative political impact. 

Investment Profile (12) 
• A measure of the government's attitude toward inward investment as determined by four 

components: the risk to operations, taxation, repatriation, and labour costs. 
Internal conflict (12) 

• A measure of political violence and its actual or potential impact on governance, taking into 
consideration such factors as whether threats exist, whether they have political objectives, 
the size and strength of support, and the geographic nature of the conflict. 

External Conflict (12) 
• A measure of the risk to the incumbent government and to inward investment, ranging from 

trade restrictions and embargoes through geopolitical disputes, armed threats, border 
incursions, foreign-supported insurgency and full-scale warfare. 

Corruption (6) 
• A measure of corruption within the political system that is a threat to foreign investment by 

distorting the economic and financial environment, reducing the efficiency of government and 
business by enabling people to assume positions of power through patronage rather than 
ability, and introducing inherent instability into the political process. 

Military in politics (6) 
• A measure of the military's involvement in politics. Since the military is not elected, 

involvement, even at a peripheral level, diminishes democratic accountability. Military 
involvement might stem from an external or internal threat, be symptomatic of underlying 
difficulties, or be a full-scale military takeover. Over the long term, a system of military 
government will almost certainly diminish effective governmental functioning, become 
corrupt, and create an uneasy environment for foreign businesses. 

Religion tensions (6) 
• A measure of religious tensions arising from the domination of society and/or governance by 

a single religious group -- or a desire to dominate -- in a way that replaces civil law by 
religious law, excludes other religions from the political/social processes, suppresses religious 
freedom or expressions of religious identity. The risks involved range from inexperienced 
people imposing inappropriate policies to civil dissent or civil war. 

Law and order (6) 
• Two measures comprising one risk component. Each sub-component equals half of the total. 

The "law" sub-component assesses the strength and impartiality of the legal system, and the 
"order" sub-component assesses popular observance of the law. 

Ethnic tensions (6) 
• A measure of the degree of tension attributable to racial, national, or language divisions. 

Lower ratings (higher risk) are given to countries where tensions are high because opposing 
groups are intolerant and unwilling to compromise 

Democratic Accountability (6) 
• A measure of, not just whether there are free and fair elections, but how responsive 

government is to its people. The less responsive it is, the more likely it will fall. Even 
democratically elected governments can delude themselves into thinking they know what is 
best for the people, regardless of clear indications to the contrary from the people. 

Bureaucratic Quality (4) 
• Institutional strength and quality of the bureaucracy is a shock absorber that tends to 

minimize revisions of policy when governments change. In low-risk countries, the bureaucracy 
is somewhat autonomous from political pressure. 

 
Source: International Country Risk Guide (http://www.icrgonline.com) 
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3.4.2 Business Environment Risk Intelligence (BERI) 

The BERI index of political risk dates back to 1972, which certainly gives it a better 

coverage over time compared to the ICRG index, however, it covers a much smaller 

range of countries.49  The historical ratings have data on 53 countries, 26 of whom are 

from the OECD. As a result, the majority of papers have tended to use another 

institutional measure (such as the ICRG index) as the primary source, and then used 

the BERI index to test the robustness of their results.  This was the approach taken by 

Knack and Keefer (1995), Svensson (1998) and others.  

Box 3.4 outlines the major areas covered by their Political Risk Index. Each of the ten 

components of political risk are given a score of 0-7 (a rating of seven indicates no 

problems; a score of zero indicates prohibitive problems). These scores are put 

together by a permanent panel of 102 experts, based on initial reports from BERI staff 

members. As a further measure, these experts can allocate a further 30 points based 

on the ten causes of risk if they believe certain issues are particularly important. As a 

result, the maximum (best) score a country can get is 100.  

Box 3.4: BERI Political Risk Index (0-100) 

 

                                                           
49 However, data available to purchase from their website only dates back to 1980. 

Internal Causes of Risk: 
- fractionalisation of political spectrum and the power of these factions; 
- fractionalisation by language, ethnic and/or religious groups; 
- restrictive measures required to retain power; 
- mentality, including xenophobia, nationalism, corruption, nepotism and so 
on. 
- social conditions, including population density and wealth distribution; 
- organisation and strength of forces for a radical government. 
 
External Causes of Political Risk 
- dependence on and/or importance to a major hostile power; 
- negative influences of regional political forces. 
 
Symptoms of Political Risk: 
- societal conflict involving demonstrations, strikes and street violence; 
- instability as perceived by non-constitutional changes, assassinations and 
guerrilla wars. 
 
Source: Business Environment Risk Intelligence (http://www.beri.com/) 
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3.4.3 Business International (BI) 

This group has now been incorporated into the Economist Intelligence Unit (EIU), 

however, initially this index contained 57 countries (with data from 1971-79), rising to 

68 countries (1980-83). Since 1984, country coverage through the EIU has expanded 

significantly, to include around 100 countries. The issues covered by the original BI 

index are listed in Box 3.5, as well as the information gathered by the EIU. 

As with the BERI data, the BI indicators were often used to reinforce the results from 

other datasets such as ICRG (for example, Gupta, Davoodi and Alonso-Terme, 1998), 

however, they were also used in their own right as the ‘primary’ institutional indicator 

(with support from other sources). Examples of papers that used the BI indicators as 

the primary variable include Mauro (1995), Tanzi and Davoodi (1997), Hines (1995) 

and Wei (2000a). 

Aside from the measures listed above, there are a number of other private firms that 

produce risk ratings, such as Standard and Poor’s, Institutional Investor, Moody’s and 

Euromoney. Their focus is towards the risk to international financial investors, and so 

any institutional-related indicators tend to revolve around the rule of law, and the 

dangers of governments expropriating assets or profits.50 As such, they are more credit 

ratings than broad measures of institutional quality. Moreover, they are rarely used in 

the empirical literature, and so further information on these ratings will be left to the 

interested reader.51 

 

                                                           
50 For example, Euromoney include a measure of ‘the risk of non-payment or non-servicing of 
payment of goods, services, loans, trade-related finance and dividends and non-repatriation of 
capital.’ For more information, see http://www.euromoney.com/default.asp.  
51 Standard and Poor’s Political Risk Rating has, however, been used by Alesina and Weder 
(2002), and indicators from an offshoot company of Standard and Poor’s (DRI) are used in the 
composite governance indicator by Kaufmann, Kraay and Zoido-Lobaton (1999b), which is 
discussed below. 
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Box 3.5: Business International 

 
 

Comprised of: 
- Corruption index; 
- Bureaucratic Efficiency:  

o efficiency of judicial system; 
o absence of red tape; 
o absence of corruption. 
 

- Political Stability:  
o institutional change; 
o social change; 
o opposition takeover; 
o stability of labour; 
o relationship with neighbouring countries; 
o terrorism. 
 

The overall sum of the nine bureaucratic efficiency and political stability  
variables is defined as ‘institutional efficiency’. 
 
Economist Intelligence Unit 
Their Political Risk Index is divided into two categories: 
 
Political Stability: 

- War (armed conflict); 
- Social unrest; 
- Orderly political transfers of government; 
- Politically motivated violence; 
- International disputes. 
 

Political Effectiveness: 
- Pro-business orientation; 
- Institutional effectiveness 
- Bureaucracy (red tape); 
- Transparency / fairness of legal system; 
- Corruption; 
- Crime 

Source: Economist Intelligence Unit (www.eiu.com) 
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3.5 Survey Based Data 

The move from the narrow definitions of the objective political instability indicators 

towards the subjective ‘country expert’ ratings from ICRG, BERI and others provided 

some valuable insights into the roles that institutions play in an economy. The fact that 

these indicators were often aimed primarily at international agents, however, has led 

to an increase in survey-based data, with the theory being that responses from citizens 

directly involved in the institutions of a country are far better placed to give an 

indication of the institutional environment as it relates to domestic agents. Although 

still subjective, in that the questions within the survey often required subjective 

answers from the participants, most of these surveys had the benefit that they were 

based on information coming directly from people or organisations within the country 

itself, and were not reliant on country experts. Moreover, the questions were generally 

framed to cover the domestic situation, and were not designed specifically for the 

potential overseas investor. 

The main problem with these survey-based indicators is that they are relatively recent 

constructs and, due to the complexities involved with carrying them out, have often 

been ‘one-offs’. Even if they are designed to be repeated in the future, the fact that 

the first surveys were only carried out in the latter half of the 1990s makes it difficult 

to say anything meaningful about institutional quality before this period.52  It is 

therefore impossible to get any sense of the importance that changes in institutions 

may have on a country over a relatively long period of time. In addition to this, many 

of these surveys cover a specific region or group of countries, and are therefore not 

applicable to wide cross-country investigation. There is also the problem that none of 

these surveys are identical in either their scope or their intention, and so it makes 

comparisons between them difficult.53 

Partly in response to this enormous increase in institutional information coming from all 

of these sources, there has been a move to aggregate many of these different datasets 

into composite ratings. 

                                                           
52 The survey conducted for the World Development Report in 1997 is a possible exception to 
this, as it did ask respondents what the situation was like in their country ten years prior to the 
survey, however, there are almost certainly perception biases here that reduce the power of 
these results. 
53 The World Bank (2005a) has compiled an extensive list of institutional indicators, which can 
be accessed at: http://www.worldbank.org/wbi/governance/govdatasets/index.html. 
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3.6 Composite Ratings 

Given the growing interest in empirical work in the institutional field, and the problems 

with some of the datasets that had to be used in these analyses, several groups began 

to work on more comprehensive datasets. In essence, these are ‘super indices’, as the 

rationale behind them is that more information is better than less. Given the degree of 

potential measurement error in one particular survey or index, the use of multiple 

sources for each country should be more accurate (although the authors of these 

indicators are quick to stress that this does not make them completely error free). The 

two most commonly-used datasets that are derived in this fashion are from 

Transparency International (TI), and the Governance Indicators produced by 

Kaufmann, Kraay and Zoido-Lobatón (1999b). 

3.6.1 Transparency International (TI) 

TI has produced a ‘Corruption Perceptions Index’ with relatively wide country coverage 

since 1995. The original number of countries covered was only 41, however, that had 

been expanded to over 150 countries by 2005. This index is actually a collation of 

information from a range of other corruption indices (Box 3.6 gives a brief breakdown 

of the data used). Although not all countries were covered by each of the measures, 

the index was constructed by giving a weighting to each of these. TI is also careful to 

include the number of sources for each country, with the theory being the more 

sources available, the more reliable the overall score.54 TI also produce a Bribe Payers 

Index (BPI), which looks at the propensity of agents from developed countries to pay 

bribes in foreign countries. To date, this index has been constructed for 1999 and 

2003. 

Given its aggregative nature, the TI Corruption index is now a relatively common 

institutional measure in the literature (for example, see Wei, 2000b, Gyimah-

Brembong, 2002, Ng and Yeats, 1999 and Torrez, 2001, among others). 

This index, however, is also not without its weaknesses. A minor concern is that 

expansive country coverage did not begin until 1998, and so papers that use this index 

before this period may suffer from sample selection issues.55  Another criticism is that, 

at the same time the country coverage has increased, so too have the number of data 
                                                           
54 The actual mean score for each country is constructed using a percentile-matching technique, 
and then a beta-transformation is imposed to increase the standard deviation among countries. 
Finally, TI provides a high-low score range, which is the 90% confidence interval (5% above, 
and 5% below). For more information, visit http://www.transparency.org. 
55 This point was raised with respect to the Treisman (2000) paper on trade and institutions in 
the previous chapter. 
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sources they use. This makes it less useful for comparisons over time, such as that 

attempted by Gyimah-Brembong (2002). 

 

Box 3.6: Transparency International Corruption Perceptions Index (2003) 

 

Sources used to construct this index were: 

- Global Competitiveness Report 

- World Competitiveness Yearbook; 

- Information International (survey of businesspeople from 31 Middle 
East countries) 

- World Business Environment Survey; 

- EIU; 

- Freedom House (Nations in transit); 

- World Markets Research Centre Risk Ratings (red tape and corruption, 
covering 186 countries); 

- Columbia University State Capacity Survey (224 US-resident country 
experts on corruption in 95 countries); 

- Political Economic Risk Consultancy (PERC); 

- PriceWaterhouseCoopers Opacity Index (survey on corruption, 
covering 34 countries); 

- Gallup International (survey of senior businesspeople across 21 
emerging economies); 

- Business Environment and Enterprise Performance Survey (BEEP) 
(survey of 6,500 people in 25 transition countries on corruption). 

Source: Transparency International (http://www.transparency.org) 
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3.6.2 Governance Indicators (‘KKZ Indicators’) 

These governance indicators were developed by Kaufmann, Kraay and Zoido-Lobatón 

in 1999, with the first year of data being 1996-7, and have subsequently been updated 

each year since. They have taken a similar approach to the TI Corruption Perceptions 

Index, however, they have attempted to cover a broad range of governance indicators, 

not just corruption.  These indicators are divided into six categories: 

• Voice and Accountability; 

• Political Instability and Violence; 

• Government effectiveness; 

• Regulatory burden; 

• Rule of law; 

• Graft (corruption). 

Box 3.7 outlines the sources of data they have used. From this data, they have taken 

those aspects relevant for their indicators, and then divided them up into 

‘representative’ and ‘non-representative’ sources (representative sources essentially 

have a broader coverage of countries). Although the interested reader should refer to 

the relevant papers for more details (Kaufmann, Kraay and Zoido-Lobatón 1999a, 

1999b), each indicator is designed using an unobserved components model. As a 

result, they obtain an overall point estimate score for a country, as well as 90% 

confidence intervals. In other words, they acknowledge that while inferences about 

governance can be made between countries at the top and bottom of the scale 

(because the confidence intervals do not overlap), researchers need to be careful 

about making inferences on countries that have similar point estimates.56 

Given that these indicators cover a broader definition of institutions than the 

Transparency International index, they have become extremely widespread in the 

literature in a very short space of time. The benefit here is that, like the ICRG indices, 

researchers can pick and choose either an individual category, such as the rule of law, 

or combine them as Knack and Keefer (1995) did with the ICRG indices, into a more 

general institutional variable. For example, Dollar and Kraay (2003) and Rodrik, 

Subramanian and Trebbi (2004) use the rule of law index, while Easterly and Levine 

(2003) use all six categories combined into one. 

Moreover, these indices are now influencing specific policy decisions by governments, 

particularly with respect to aid donations. For example, the US government’s 

                                                           
56 As a general rule of thumb, the more data sources used in an estimate, the narrower the 
upper and lower bound of the confidence interval will be. 
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Millennium Challenge Account aid program requires that recipient countries score 

above the median of a group of 70 potentially-eligible countries on the Graft 

(Corruption) index (Kaufmann, Kraay and Mastruzzi, 2005). 

Despite its increasing use and influence, there are two potential problems with these 

KKZ indicators. The first is a common one, in that it is a relatively recent construct, and 

so is unsuitable for time series analysis. The second is a criticism that can also be 

levelled at the TI Composite Index, in that the individual datasets used to create the 

composite may be unduly influenced by some of the other individual datasets. For 

example, ‘country experts’ used to determine an institutional score for a country in one 

index may already know the scores for that country from, say, the ICRG index, and so 

the ultimate score they give may be in part a reflection of the scores that others have 

given. Although ‘more information is preferred to less’, if they are all copying each 

others’ work then the potential measurement error here could be extremely large. 

Box 3.7 KKZ Governance Indicators 

 

Sources of data used to aggregate these indicators were: 

• BERI; 

• Wall Street Journal / Central European Economic Review; 

• DRI (Standard and Poor); 

• European Bank for Reconstruction and Development; 

• EIU; 

• Freedom House; 

• Gallup International; 

• Global Competitiveness Survey; 

• Heritage Foundation / Wall Street Journal; 

• ICRG; 

• Political Economic Risk Consultancy (PERC); 

• World Competitiveness Yearbook; 

• World Bank / University of Basel (1997 World Development Report) 

Source: Kaufman, Kraay and Zoido-Lobatón (1999b). 
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3.7 ‘Second Generation’ Indicators 

These so-called ‘second generation’ governance indicators have arisen out of work 

conducted by the World Bank, in conjunction with the Development Assistance 

Committee (DAC) of the OECD, and the UK government’s Department for International 

Development. The overall goal for these indicators is to enable governments around 

the world to formally evaluate their progress in several key institutional areas with the 

aid of these indicators. The criteria that these indicators have to meet are that: 

1. they should be generated through a transparent process, and the sources of 

data are politically acceptable to governments; 

2. they should be available across many countries and over time; 

3. they should be of high quality and accuracy; 

4. they should be relatively specific in what they are trying to measure. 

Source: Knack, Kugler and Manning (2003). 

Although this is still very much a work in progress, they have been able to identify a 

number of performance indicators that they believe meet the above criteria (see Box 

3.8).  

For example, the Budgetary and Revenue Volatility measures listed in Box 3.8 are 

designed to capture the unpredictability of government policy decisions. The Budgetary 

Volatility indicator is derived by using the 14 expenditure and revenue classifications 

used by the International Monetary Fund in their Government Financial Statistics 

database, and calculating the median of the year-to-year changes in each of these 

classifications over the previous four years (the Revenue Volatility measure uses only 

the revenue classifications). The issue here is not that business necessarily looks at the 

government’s budget for volatility and then base their investment decisions upon this 

result, but rather (Knack, Kugler and Manning, 2003: 355): 

Any impact of budgetary volatility on investment is likely to reflect 

primarily the effects of unpredictable changes in laws and regulations 

that affect businesses but do not enter government budgets. The 

assumption is that unpredictability in budgeting and in rule-making are 

likely to be very highly correlated, as they are both the product of 

governments that face few effective accountability mechanisms. 
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Box 3.8: Second Generation Performance Indicators (country 
coverage in brackets) 

 

Perhaps the one that is of most interest here is the Contract Intensive Money index 

(CIM). This was first developed by Clague et al in 1999.  Their argument followed the 

Williamson (1995) hypothesis that the existence of long-term contracts was a sign of a 

developed economy, as it showed confidence in dealing with other parties.  If this trust 

existed, then investment would be higher.  Clague et al argued that if this were true, 

then this would be reflected in a high proportion of the money supply being held in 

financial institutions (indicating long-term, high-value transactions were taking place).  

The greater the proportion of money held in currency, the less faith people had in 

making these transactions.  Furthermore, they felt that during times of instability, more 

people would hold their wealth in currency due to the uncertainty over economic 

conditions. 

- Budgetary Volatility (118) 

- Revenue source volatility (118); 

- Contract Intensive Money (CIM) (152); 

- Number of independent business start-up procedures (85); 

- Number of independent legal actions to evict tenants (105); 

- Number of independent legal actions to collect overdue debt (106); 

- Waiting time for a telephone line (169); 

- Policy unpredictability (66); 

- Predictable judiciary (67); 

- Crime and theft as obstacles to conducting business (22); 

- Enforcement of property rights (67); 

- Respect for government employees (57); 

- Public perceptions of corruption in the public service (57); 

- Per cent of population fearful of crime (60); 

- Per cent of population expressing confidence in the state’s ability to 
protect them from crime (60); 

- Quality of service delivered (67); 

- Frequency of power outages (67). 

Source: Knack et al (2003). 
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To test this, they developed an indicator they called Contract-Intensive Money (CIM).  

This is calculated as:  

CIM = 
2

)2(

M

CM −
 

where   M2 = a broad definition of the money supply57 

    C = currency held outside the banking system. 

The benefit of using CIM as a proxy for contract rights is that the data is available for 

many countries over a long period of time (from 1960).  Higher values of CIM indicate 

a greater reliance on or preference for long-term contracts.   

There are, however, a couple of potential problems with using this indicator.  First of 

all, CIM may only be reflecting the level of financial sector development.  Although 

many have found this to be an important factor in economic development (King and 

Levine, 1993, and Levine, 1998, among others), it does not necessarily say anything 

about property rights.  To test this, Clague et al ran a factor analysis of the variables 

they use for property rights (including data from ICRG and others), and the variables 

used by King and Levine for financial development (M2/GDP, and others), and found 

that they both loaded on different factors.  They also added in King and Levine’s 

variables into their regression analysis, and found that there was little impact on CIM 

as an explanatory variable.  They were therefore confident that the two indicators were 

capturing different things.   

As can be seen, many of these ‘Second Generation’ indicators involve novel uses of 

existing data (such as the money supply, or government budget data) as proxies for 

some form of institutional quality, which is an increasingly common methodology to 

employ. The benefit here is that institutional-type measures can be constructed over a 

relatively long period of time. The potential drawback, of course, is that these 

measures will be at best a proxy for institutional quality, and so the theory that 

underpins the choice of existing data must be extremely sound. 

3.8 Concluding Comments 

Overall then, one can see that although impressive strides have been made over the 

past few years to develop adequate measures of institutions, there are still problems 

                                                           
57 Specifically, M2 was defined as the sum of currency outside banks, demand deposits, time 
deposits, and time and savings deposits. 
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with these existing measures. The objective data relating to the political institutional 

framework has the benefit that they often cover an extremely long period of time, and 

so are excellent candidates for time series analysis. Unfortunately, these political 

measures do not necessarily get to the heart of the problem, as they only cover a very 

small fraction of ‘institutions’. If one is using an index on political instability (such as 

the Banks series), a country displaying relative stability may be run by a corrupt 

dictator (for example, the Democratic Republic of Congo under Mobutu) who drives the 

economy into the ground, while countries that are seemingly unstable according to 

these measures, such as Thailand, grow strongly over a long period of time. Even 

moving away from the stability of political institutions aspect towards the ‘checks and 

balances’ approach of Beck et al (2001) or Henisz’s Political Constraint Index is 

problematic when employed standing alone, because an executive with no substantial 

constraints on their behaviour may follow sensible pro-growth policies, while others 

that similarly have no constraints may not. However, it is possible that these 

constraint-type indicators could be used in conjunction with other institutional 

measures to give a more rounded definition of institutional quality (an issue taken up 

in the following chapter). 

These problems with the political indices were one of the major reasons researchers 

began to move away from them during the latter half of the 1990s towards other 

indicators that had a more direct relationship to a broader definition of institutions. By 

and large these were compiled by ‘country experts’ either from private firms (such as 

the ICRG data) or from NGOs (such as the various Freedom House indices). The 

benefit of these measures is that researchers could now focus directly on institutional 

issues, such as property rights, that have long been held as important determinants of 

long-run economic development. These more nuanced indicators, however, are also 

not without their problems. The nature of their compilation means that they are 

subjective, and so to some extent are subject to the whims and prejudices of these 

experts. Moreover, questions have been raised about their predictive power, and so it 

is uncertain how accurate they may be in determining a causal relationship between 

economic growth and institutions.  Finally, none of these measures satisfy the double 

criteria that they have both extensive coverage over time and extensive coverage 

across countries. Again, this can make broad inferences difficult. 

The continuing proliferation of institutional indicators has allowed for the development 

of more substantive composite indicators (such as the Transparency International and 

KKZ indicators). While these have the benefit of aggregating these various separate 
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indices into distinct groups of broad measures, they are by necessity a recent 

construct, and so invariably constitute ‘end of period’ values. This again makes causal 

inference difficult, if the dependent variable measure (such as per capita economic 

growth) is taken as an average over the preceding period, while the institutional 

measure is taken from the end of the period. The most common way of dealing with 

this has been through instrumenting the institutional variable, however, it has already 

been demonstrated in the previous chapter that the common measures used for 

instrumenting institutions are far from perfect. 

Generally speaking, the lack of a suitable institutional measure across time has been 

dealt with in the literature by assuming that institutions are invariant over the period at 

hand. For example, if one uses ICRG data that is averaged between 1984 and 2000 to 

look at its relationship with economic growth between 1960-2000, researchers have 

generally tended to assume that the score for institutional quality over 1984-2000 also 

holds for 1960-84 as well (this was the approach mentioned explicitly in Hall and 

Jones, 1999, with respect to per capita income levels, however most researchers 

assume this implicitly in their analysis). 

Although it may be true that institutional quality for many countries has altered little 

(or very slowly) over the past forty years, there are also many examples where 

institutional quality has changed, both for the better (Singapore) and for the worse 

(Afghanistan and Myanmar). There are also many countries that lie in between these 

two extremes. Consigning institutional quality into an ‘invariant’ pile is therefore too 

pessimistic, and offers little hope or incentive for improvement. Irrespective of the 

reasons for the improvement or deterioration in institutional quality, the fact that they 

can and do change over time means that there is an urgent need for an adequate 

measure that can look at this temporal aspect of institutions. Writing with respect to 

the World Bank’s KKZ Indicators, Kaufmann, Kraay and Mastruzzi (2005), reviewing the 

scores for countries over the eight years of the indices’ existence (1996-2004), noted 

how around 10% of countries showed an appreciable and statistically significant 

change in institutional scores (both for better and for worse), even over this short 

period of time. This led them to state that: 

“…while in general institutional quality changes only gradually, there 

are also countries where one can point to sharp improvements or 

deteriorations over an eight-year period. This finding is of particular 

interest given the common perception that, while deterioration in a 
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particular country can take place rather quickly, improvements are 

always very slow and incremental.” [p4] 

That this can be observed over such a short period of time suggests that there is the 

potential for much to be learnt by extending an institutional quality indicator to cover 

the medium-term.  There is also a fundamental policy reason for examining this issue 

over a longer period of time. As was demonstrated in the previous chapter, the 

evidence points strongly towards the view that better institutional quality is associated 

with higher levels of output. Multilateral institutions such as the World Bank and IMF 

have quite rightly used this evidence to try and promote better standards of 

governance within many of their member countries. However, at present the message 

is being delivered with no idea over how long the process may take.  As a result, the 

incentives for leaders (at all levels of government) to act now is diminished, when it 

appears most uncertain they will be around to see any of the political rewards for their 

efforts.   

As a result of this review then, one can see that there is a need in the literature for an 

indicator that can measure institutional quality over a medium-term framework.  As it 

stands, there exists no broad measure that is available across a wide range of 

countries, and simultaneously across time. The few specific measures that do have 

these two features generally only a capture a sub-section of institutions, such as the 

political constraint indices, or the Contract Intensive Money index from Clague et al 

(1999) that, individually, will only tell a fraction of the story. This necessity to find a 

workable index for institutional quality over the medium term that allows researchers 

to observe the impact of changes in institutional quality over a relatively long period of 

time is what drives this thesis, and is the subject of the following chapter. 
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CHAPTER 4: TOWARDS A NEW INDICATOR OF 
INSTITUTIONAL QUALITY 

4.1 Introduction 

In the previous chapter, an overview was given on the various indicators used over the 

years for institutional-related issues. Although the range of indicators is impressive, 

and each has many aspects to recommend them, the over-riding problem is that, aside 

from the objective political indicators, none have data stretching back more than 

twenty years.58 Given that changes in a country’s institutional framework are only likely 

to impact on a country’s economic development over a relatively long period of time, it 

is imperative that an adequate indicator be developed to cater for this. 

In this chapter, for the first time, an index of institutional quality will be developed that 

not only has the capacity to deal with data stretching back over a relatively long period 

of time (forty-one years), but that also has extensive coverage across countries. This 

composite index is derived partly from existing measures of specific categories of 

institutional quality, and partly from a new measure of bureaucratic quality developed 

here. Aside from contributing to the overall institutional quality index, it is anticipated 

that this new measure of bureaucratic quality should be able to stand alone in its own 

right, allowing researchers to focus specifically on the relationship between a country’s 

bureaucracy and aspects of economic development. 

The chapter begins by briefly outlining the definition of institutional quality as it 

pertains to the development of a composite index. It then examines the potential 

candidates for selection in the index, before going on to developing the measure of 

bureaucratic quality. Having established the efficacy of the bureaucratic quality 

measure, the overall composite institutional quality indicator is derived, with specific 

attention being paid to the methodology involved. Finally, this chapter concludes by 

investigating specific case studies of countries, and tying the institutional developments 

in those countries with the changes in the institutional quality index itself. 

4.2 Development of an Institutional Quality Index 

In a general sense, there are many issues to consider when constructing a composite 

indicator. Ultimately, the results are often subjective, both in terms of the indicators 

chosen by the researcher, and the methodology employed in its construction. In order 

                                                           
58 The exception to this are the Freedom House indices, however, as indicated in Chapter 3, 
these indices are not applicable to the issue of institutional quality per se. 
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to ensure the development of this indicator is as theoretically and empirically sound as 

possible, the chapter proceeds through a number of steps: 

• developing an adequate definition of institutional quality; 

• selecting the relevant variables through which to measure this phenomenon; 

• examining the relationship between the sub-indicators chosen; 

• assessing the normalisation and weighting methods in the development of the 

composite indicator; 

• developing the composite indicator based on the selected methodology; 

• testing for robustness and sensitivity of the ultimate indicator. 

Let’s take each of these in turn. 

4.2.1 Definition of Institutional Quality 

As was outlined in Chapter 2, a definition of institutional quality can be relatively 

narrow, in that it pertains only to the rule of law or property rights, or it can be broad, 

along the lines of the Knack and Keefer (1995) measure. The definition being adopted 

here will follow the essence of the Knack and Keefer methodology and use a broad 

definition that encompasses the following aspects of public institutions: 

• executive; 

• legislature; 

• judiciary; 

• bureaucracy. 

The inclusion of all branches of government is both a potential benefit and a weakness 

to the development of a measure of institutional quality. The benefit is that the 

composite measure ultimately chosen should capture changes in institutional quality 

wherever it occurs. For example, if the focus were purely on the executive, then the 

measure would omit any issues relating to the institutional quality of any of the other 

arms of government. While it may be that the quality of the executive is an important 

determinant of overall institutional quality, it is unlikely to always be the defining 

characteristic.  
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The obvious downside to using such a broad measure is that it is a fairly blunt tool 

with which to work with. If, for example, a statistical relationship is found between this 

institutional quality measure and economic growth, it would be impossible to tell from 

the composite indicator which precise aspect of institutional quality is at work. 

Nevertheless, despite this broad interpretation, this indicator will hopefully be able to 

provide some strong clues about the nature of the overall relationship, and can at least 

point to areas of further research that could employ more specific tools.  

It should also be pointed out that the indicator being developed here is certainly no 

broader than previous measures of institutional quality used in the literature, such as 

Knack and Keefer’s (1995) cross-country measure of institutional quality. As mentioned 

in Chapter 2, this combined five sub-indices from the ICRG database: 

• the quality of the bureaucracy; 

• corruption in government; 

• the rule of law; 

• risk of expropriation of assets by government; 

• repudiation of contracts by government. 

These combined indicators therefore either directly or indirectly include each of the 

arms of government that will be examined here as well.  

4.2.2 Choice of Sub-Indicators 

Due to the fact that many of the problems in the existing measures that were 

examined in Chapter 3 are temporal in nature, the first step is to identify potential 

institutional variables that have extensive coverage not only across countries, but over 

time as well. 

Based on these criteria, several candidates were considered: 

a. international trade taxes as a proportion of total tax revenue; 

b. the budgetary and revenue volatility measures developed by Knack, Kugler and 

Manning (2003); 

c. Equity Market Capitalisation to GDP ratio; 

d. the Freedom House Civil and Political Liberties indices; 

e. the Political Constraint Index (Henisz); 
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f. Contract Intensive Money; 

On closer examination, however, (a) to (d) were found to have substantial problems. 

International trade taxes, for example, appeared a useful proxy for both corruption and 

the administrative capacity of the bureaucracy, with the rationale behind it being that 

trade taxes are often the easiest way a government with poor administrative capacity 

can raise revenue, because the taxes can be levied at specific locations. This indicator, 

however, could not be used ‘standing alone’. As Knack, Kugler and Manning (2003: 

354) note: 

‘International trade tax revenues as a share of all government revenue 

is an indicator judged to fall short on the quality and accuracy 

criterion. This judgement is made because it reflects not only 

administrative capacity but is also influenced by extraneous policy 

measures, such as tariff rates and non-tariff barriers, and by 

geography (including country size, location and natural resource 

endowments).’ 

Even after adjusting for the size of the country and its trade barriers, an equally 

important issue, for the purposes here, is that the data on trade tax revenue is 

relatively sporadic, and is only available from 1970 onwards. As Table 4.1 shows, the 

number of observations is quite low relative to some of the other variables considered.  

A similar problem exists for the measures of budgetary and revenue volatility in that, 

even though this volatility may reflect poor institutional quality in both the executive, 

legislature and/or bureaucracy, data coverage varies widely across countries, and is 

only available from 1975 onwards. The equity market capitalisation to GDP ratio can 

potentially be used as another indicator of contract rights, in that higher values shows 

the depth of the countries’ stock markets, which implies development of the financial 

system and consequently institutional quality. However, this was also only available 

from 1976, with again fairly sporadic data (see Table 4.1) 
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Table 4.1: Data Coverage of Selected Governance-Related Indices 

Indicator Number of 
observations, 

1960-2000 

Country 
coverage 

Average 
observations 
per country 

International Trade Taxes a 2,154 122 17.66 

Revenue Volatility b 1,978 134 14.76 

Budget Volatility b 1,581 120 13.18 

Equity Market Capitalisation to GDP c 1,468 94 15.62 

Political and Civil Liberties d 5,028 189 26.60 

Political Constraint Index (Henisz) 6,105 189 32.30 

Contract Intensive Money (CIM) 5,253 173 30.36 

Bureaucratic Quality (DATA) 5,953 175 34.02 

Notes: 

a International Trade Taxes only available from 1970 

b Revenue and Budget Volatility only available from 1975 

c  Equity Market Capitalisation to GDP only available from 1976 

d Political and Civil Liberties is only available from 1972 

With respect to the Freedom House Civil and Political Liberties indices, it was felt that, 

while coverage was extensive across countries, they fall down in terms of the coverage 

across time (data is available from 1972 onwards) and the consistency of 

methodology. In terms of coverage across time, although 1972 seems a reasonably 

long period, the ultimate variables chosen all had comparable data dating back to 

1960. The inclusion of the Civil or Political liberties’ indices would have effectively 

‘chopped’ around 12 years worth of observations from the index. The second reason 

for not including either of these indices follows the rationale of Knack and Keefer 

(1995), who argued that while Civil and Political Liberties may be important in their 

own right, they do not necessarily say anything about property rights and, by 

extension, institutional quality overall. The final reason for not including the Freedom 

House data is that there have been changes in methodology over the years. Although 

these changes are incremental from year to year, it was felt necessary to only include 

indices that employed the same methodology over the entire period.  

Therefore, it was decided to construct the index of institutional quality based in part on 

the Contract Intensive Money index (CIM) and Henisz’s Political Constraint index 

(POLCON). The CIM index, as described in the previous chapter, is the proxy for 

property rights, while the POLCON index is a measure designed to capture the 
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accountability of governments.59 Rodrik, Subramanian and Trebbi (2004: 156) refer to 

Gurr’s Polity IV dataset as one measure of the institutional quality of the executive. As 

the Political Constraint index uses Gurr’s database and is also a measure of the 

constraint on the executive, the use of this index in institutional quality as it pertains to 

the executive and legislative branches is probably the most feasible measure to use at 

this current time.60  

These two indices, however, collectively still fall short of an adequate definition of 

‘institutional quality’. While the Political Constraint index may be useful for looking at 

the quality of the executive and legislative arms of government, and the CIM index 

may be useful to demonstrate the quality of the legal institutions of a country, there 

was one important specific institution missing – the bureaucracy. Given the important 

functions of the bureaucracy in a country’s institutional framework, it is critical that 

there be some measure that tries to account for this in order to get as broad a picture 

of institutions as possible. The problem is that there exists no measure of bureaucratic 

quality that has the relevant coverage needed for this index.   

This problem of finding institutional variables with adequate (and relevant) data 

coverage is an acute one in this area of research. It is not even possible to find an 

existing adequate proxy for bureaucratic quality, due to data limitations.  This lack of 

data availability, however, warrants further examination. It is obviously only ever 

possible to include countries in an analysis if data exists for them. However, perhaps 

the degree of data coverage can in itself tell us something about the administrative 

capacity (and quality) of a government. For example, there is a wealth of econometric 

investigations into OECD countries across an incredibly broad range of areas.  But this 

is precisely because these countries have the administrative capacity to collect, collate 

and distribute information across a wide range of issues, which therefore allows 

researchers to run empirical tests. Furthermore, some countries are often omitted from 

analyses entirely because no data exists for them. As Knack, Kugler and Manning 

(2003: 4) note: 

                                                           
59 Specifically, I will be using the POLCON database. There is also the POLCONV and POLCONJ 
indices, which include the additional constraints on the judicial branch of government, however, 
Henisz (2000) warns that these are not particularly reliable. 
60 There is some debate in the literature over whether these constraint-type indicators are a 
‘process’ indicator, in that they describe an input into the level of institutional quality, or a 
‘performance’ indicator, as it describes the actual level of (political) institutional quality that 
exists. In the context used here they can be thought of as a performance indicator. See Glaeser 
et al, 2004 for a discussion of this. 
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“…countries ranked near the bottom on indicators … conceivably are not 

actually among the most poorly-governed countries in the world, but 

instead may just be the most poorly-governed among those with a 

reasonable capacity for statistical reporting. Countries without such 

minimum capacity could be rewarded, in effect, for their inability or 

unwillingness to report data.” 

One may suspect that a particular country has poor bureaucratic capacity and quality, 

but if no data exists then it is almost impossible to tell. Therefore, an additional 

indicator that will be used here is a measure of administrative capacity, based on the 

collection of data. The less data that is available, the weaker the administrative 

capacity of the government.  One of the benefits of this, of course, is that a score can 

technically be developed for every country over every period (as Table 4.1 above 

shows, from 175 countries, nearly 6,000 observations are recorded, giving an average 

of 34 observations for each country between 1960-2000). 

It should be stressed at this point that the suggestion is not that a country has a 

competent bureaucracy just because it collects a lot of data. Rather, the data collection 

process is a signal, or proxy, of bureaucratic competence, because it shows that the 

civil administration has the ability to organise the appropriate mechanisms to enable 

this information to be collected in a consistent and timely basis. 

There may, additionally, be a political element to the process of data collection. The 

modern focus on the collection of economic statistics can be traced back to Keynes 

during the Second World War (Maddison, 2005). Keynes felt that in order to direct 

resources to the war effort, Britain needed to know exactly what resources it had at its 

disposal. This led to the first substantial effort to measure a country’s income. The 

success of this had a flow-on effect after the end of the war, as economists (and 

politicians) saw the benefits in improving the stock of information available. Since that 

time there has been a proliferation in the both the quantity (and quality) of data 

available from OECD countries and, increasingly, to other countries around the world. 

In other words, politicians who have a genuine desire to promote economic 

development in their country may place more emphasis on the collection of data on 

their economy in order to better achieve their goal. For example, Chen, Haggard and 

Kang (1998: 103), discussing the role of the bureaucracy in South Korea, note: 

“…the close interest in economic developments was visible after 1964 in 

the construction of an ‘economic situation room’ that allowed Park 



 102

[President Park Chung Hee] to monitor progress on specific projects on a 

daily, even hourly, basis…” 

This desire to know what was happening in the economy requires not only the 

preference for obtaining this information, but also ensuring the bureaucracy has the 

competence and organisation to provide it to them.61 

4.3 Developing a New Measure of Bureaucratic Quality 

In order to capture as wide a variety of data as possible, I have taken the two main 

international databases that are currently used extensively in cross-country analyses: 

the World Development Indicators (WDI) produced by the World Bank, and the 

International Financial Statistics (IFS) database, constructed by the International 

Monetary Fund. At a general level, the IFS data can be thought of as examining the 

quality of the national bodies charged with the collection of financial data (essentially 

the central bank and Finance departments), whereas the WDI captures the data 

collection abilities across the whole of the government. 

Although the easiest approach would be to just sum up the number of observations 

recorded for a country in a particular year over both databases, there are several 

reasons why this may be overly simplistic. Firstly, categories in both databases 

include many instances of ‘doubling up’, both across and within the respective 

databases. For example, GDP data is often expressed in terms of current Local 

Currency Units (LCUs), but is also expressed in constant LCUs, current US dollars, 

constant US dollars and so on. This would have had the effect of magnifying the 

scores for countries that had data for these, as the same issue is recorded five or six 

times. Moreover, it does not require the domestic government to make these 

transformations, and so says little about their bureaucratic quality. Therefore, where 

an economic or social indicator appears in a multitude of transformations, I have 

only counted it once (generally this was the observation recorded in current LCUs). 

This also extends to data that appears in both the WDI and IFS databases, which 

was counted only once as well.  

It should also be pointed out at this stage that a lot of the information from both 

databases are collected from a variety of primary sources. For example, data on 

balance of payments is taken from the IMF’s Balance of Payments Statistics 

                                                           
61 Despite (or perhaps because of) corruption in the Korean bureaucracy over this period, entry 
into the civil service was extremely competitive, and attracted a very high calibre of applicants. 
See Chen, Haggard and Kang (1998: 105). 
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database, while data on government spending and revenues are taken from the 

IMF’s Government Finance Statistics. The World Development Indicators also draw 

heavily on data from a wide variety of sources, including various UN agencies, the 

International Labor Organisation, World Health Organisation and so on. As much 

care as possible has been taken to ensure that the data ultimately used here has 

required some form of domestic input from the country.  For example, a number of 

categories in the WDI come from the International Telecommunications Union (ITU). 

The ITU collects their data by sending annual questionnaires to governments, which 

they fill out and return. Although this certainly does not guarantee the quality of the 

data, it does mean that it is the domestic government’s responsibility to collect the 

data and does not, for example, rely on the data being collected in each country by 

the relevant agency through some form of survey (in which case the ultimate scores 

would be more of a reflection of the capabilities of the data collecting agency, rather 

than the government itself). 

There were also issues relating to each individual database that required attention. 

4.3.1 International Financial Statistics 

The IFS is constructed using a 13-digit code. These 13 digits comprise the following 

sections: 

• positions 1-3 is the country code; 

• position 4 is the topic code; 

• position 5 is the sub-section of that topic; 

• positions 6-7 are the classification codes; 

• position 8 is the qualification code; 

• position 9 is the version code; 

• position 10 is the source code; 

• positions 11-13 is the partner or commodity market code. 

The main data has been drawn using positions 4 and 5 (that is, the topic and sub-

section codes). The topics covered by the IFS are: 

• Topic . (dot): Exchange rate, Fund position or international liquidity; 

• Topic 1: Monetary Authorities; 

• Topic 2: Deposit Money Banks; 

• Topic 3: Monetary Survey; 

• Topic 4: Other Banking / Non-Bank Financial Institutions; 

• Topic 5: Banking / Financial Survey; 
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• Topic 6: Interest, Prices, Production and Labour; 

• Topic 7: International Transactions; 

• Topic 8: Government Finance; 

• Topic 9: National Accounts and Population. 

However, not all topics were used, as there are a couple of survey topics that are 

largely summaries of data from other topics. For example, Topic 3 is the Monetary 

Survey, which incorporates information from Topics 1 and 2. This is also true for 

Topic 5, which is the Banking / Financial Survey. In order to simplify matters and 

avoid double-counting, I have excluded the data from the two surveys (Topics 3 and 

5). Furthermore, I have tried to maintain the goal of only using data that requires at 

least some input from the domestic government. This means that Topic . (dot) has 

been excluded, as the information on exchange rates and Fund position could be 

collected without any assistance from the domestic government. The final 

adjustment was to exclude several categories from the qualification code (Position 

8). These included qualifications: 

• B: seasonally adjusted by IMF; 

• E: transactions in convertible currencies; 

• F: US dollars seasonally adjusted; 

• S: SDRs 

• U: SDRs, seasonally adjusted. 

• T: for high inflation countries 

• K, M, N, O: development institutions 

• F, G, H, I, J: qualification for non-bank institutions;62 

• X: exchange rate index, % change 

This again follows from the rationale that where possible only data in its raw form 

would be used. 

4.3.2 World Development Indicators Data 

The collection of data from this source was considerably easier than for the IFS, but 

the same principles were applied, namely that no source from the other database 

was included here as well, nor was there any ‘double-dipping’ from data repeated in 

different transformations. 

Having decided which categories from both databases were eligible for inclusion, 

scores were then derived by taking the proportion of data coverage for each country 

                                                           
62 These appear in totals for NBFIs though, and so this just removes double counting. 
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for each individual year. Because there has been a general increase in data coverage 

over this time, the proportions were taken by dividing a country’s raw score in time t 

(that is, the sum of the number of data observations from both databases) by the 

number of categories that had data for at least one country for that year.63 

A final caveat was also imposed at this stage, whereby a score was only registered 

for a country if it was an independent nation in that year.  That is, if a country was 

still a colony at some point between 1960-2000 (or, indeed, did not exist at all), then 

they were omitted from the analysis for the years they were not an independent 

nation.  

4.3.3 Incorporating the Quality of Data 

One of the major problems with using data coverage as a proxy for bureaucratic 

quality is that the data only represents the quantity of the data, and not the quality. 

Expressed slightly differently, a country with a well-functioning, competent 

bureaucracy would not just produce more information, but more accurate 

information as well. This is, unfortunately, an extremely difficult concept to measure, 

and I make no claim that my solution here is a complete one. 

In order to get a sense of the quality of the data, a crude measure based on four 

indicators was derived. The first is derived in part from the PENN World Tables (6.1), 

which incorporates three indicators to arrive at a measure of data quality. These 

three indicators are: 

• Variance of Price Level Estimates:  This measure is taken from the PENN 

World Tables (6.1), and looks at the difference between short-cut 

estimates, extrapolated benchmark estimates, and current (1996) 

benchmark consumption price level estimates.  If there is only one 

estimate, the variance is zero, and hence the country is ranked 0 for no 

information; otherwise, a country is ranked 1 for high variances up to 5 for 

low variances between the estimates. Therefore higher numbers 

correspond to more reliable estimates. 

                                                           
63 The reason for this is that not all of the data has been collected annually since 1960, and so 
the number of eligible categories rose steadily over the forty-one year period. For example, 
there were 189 eligible categories in 1960, rising to 297 in 2000, covering a variety of economic 
and social statistics (categories available from the author on request). This ensures that the 
scores for each year are proportional to the data that could have potentially be collected at that 
time, not compared to the year 2000. 
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• Whether data was ‘benchmarked’ in successive versions of the data.64 

• A score based on income, with the rationale being that higher income 

countries have better quality data. 

Countries are then given a ranking A to D based on these factors. However, here 

only the price variance estimate is used, as I don’t wish to use the information 

regarding per capita incomes, as that would unnecessarily bias my results in finding 

a relationship between this sub-index and income. In addition, their measure of 

benchmarking was somewhat too simplistic, in that countries were given a score of 

0-2, depending on whether countries have respectively (i) never had, (ii) occasionally 

had, or (iii) ever had benchmarked data.  

The second measure is based on an index on Statistical Capacity, developed by the 

World Bank, which is divided into three sub-sections: ‘Statistical Practice’, ‘Data 

Collection’, and ‘Indicator Availability’ (World Bank, 2004). Within each category 

there are a number of criteria, examples of which are contained in the Appendix. An 

overall score (out of 100) is derived from this. Here, I am only using the first two 

sub-sections, which go towards data quality, rather than the entire index, as the 

‘Indicator Availability’ is geared more towards the quantity of data. Scores have been 

developed for 2004 and 2005, and so I took the average of these two periods. 

The final measure is included largely because the Statistical Capacity Indicator only 

covers 144 developing countries, with the assumption (presumably) that scores for 

the developed countries would equal 100. Although this might well be true, I have 

chosen not to arbitrarily allocate a score of 100 to these countries, instead preferring 

to include a measure used by the World Health Organisation (2006) that measures 

the degree of coverage of vital registrations. This is designed to measure the efficacy 

of core population and demography statistics. The greater the degree of coverage, 

the more reliable (therefore better quality) these statistics will be. For more detailed 

definitions and sources, see Appendix B. 

                                                           
64 As noted in the Appendix to Version 6.1:  “The data set consisted of 32 heading parities and 
expenditure shares that were put together by the World Bank for 115 countries from various 
regional UN ICP comparisons.  The underlying data set combined the benchmark comparisons 
of the EU, OECD, and other European and former Soviet Union countries for 1996, a total of 52 
countries; the World Bank then updated the 1993 benchmark ICP comparisons for 14 ESCAP 
countries, 22 African countries, 12 Caribbean countries and 8 ECWA countries to 1996 and 
combined these with the results for 9 South American countries for 1996.  (The total of 117 
double counts Japan in the OECD and ESCAP and Egypt in Africa and ECWA).   The data then 
combine International Comparison Programme benchmark comparisons in different regions for 
either 1993 or 1996, with the former being brought forward to 1996.  The linking of the various 
regions was done in different ways, usually with a link country like Japan for ESCAP, and the 
United States for Africa, and South America and the Caribbean.” 
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To derive the overall measure of ‘data quality’, I took a simple arithmetic average of 

Price Variance (PV), Statistical Practice (SP), Data Collection (DC), and Coverage of 

Vital Registrations (VR), with the proviso being that countries must have scores for 

at least two of these four categories (again, this was mainly to capture the high 

income countries not included in either the Statistical Practice and Data Collection 

measures). 

Therefore, the score for data quality can be expressed as: 

Qualityi = [PVi+ SPi + DCi + VRi]/ni 

Where: 

PVi  =  price variance for country i ; 

SPi = Statistical Practice score for country i ; 

DCi = Data Collection score for country i ; 

VRi = Coverage of Vital Registrations for country i  ; 

ni = the number of categories country i has a score for. 

0<Qualityi≤1 

Having calculated the data quality scores they were incorporated into the overall 

bureaucratic quality index by multiplying the proportional score for data quantity for 

each country in each year by that country’s score for data quality. Table B4 in the 

Appendix has the country scores for Data Quality. 

As mentioned above, the resultant scores for data quality are extremely crude. The 

main issue for the purposes here is that this methodology results in only one score 

per country. In other words, countries are assumed to have the same data quality 

over the entire period, which is often not going to be the case. Nevertheless, it is 

important to at least try and account for both quantity and quality, and this is 

probably the most feasible way to currently do this. 
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4.3.4 Bureaucratic Quality Descriptive Statistics 

Table 4.2 presents some brief descriptive statistics for Bureaucratic Quality between 

1960-2000, while Table 4.3 lists the top and bottom twenty countries, averaged 

between 1960-2000. As can be seen, Canada has the highest average score over the 

period, while the remainder of the top twenty countries are dominated by OECD 

countries. The question of whether these countries’ scores are so high because of 

their strong growth (and high incomes), or whether it is the high quality of their 

bureaucracies that has helped them to experience such rapid growth, is a key 

question that will be addressed in a subsequent section. For the moment, this will 

simply be noted in passing. 

The bottom of the list includes many countries from Sub-Saharan Africa, however, it 

also includes ‘closed’ economies (in the literal sense) such as North Korea, Bhutan 

and Iraq. It could, of course, be argued that the bureaucracy in these countries 

could potentially be quite strong, however, the complete lack of information that we 

find coming out of these countries makes it impossible to tell.65 

 

Table 4.2: Descriptive Statistics for Bureaucratic Quality, 1960-2000 

 
Bureaucratic Quality 

Mean 0.33 
Median 0.29 
Maximum 0.88 
Minimum 0.01 
Std. Dev. 0.21 
Observations 5,953 

 

                                                           
65 Indeed, the ICRG database does not have any scores at all for 12 out of these 20 bottom 
countries. 
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Table 4.3: Bureaucratic Quality, Top and Bottom Twenty Countries, Average 
1960-2000 

COUNTRY RANK, 1960-
2000 COUNTRY RANK, 1960-

2000 
Canada 1 Guinea 140 
United States 2 Guinea-Bissau 141 
Sweden 3 Congo, Dem. Rep. 142 
Netherlands 4 Lao PDR 143 
Italy 5 Cambodia 144 
Finland 6 Sudan 145 
Australia 7 Samoa 146 
Spain 8 Solomon Islands 147 
Austria 9 Angola 148 
Japan 10 Vanuatu 149 
United Kingdom 11 Sao Tome and Principe 150 
France 12 Djibouti 151 
Norway 13 Comoros 152 
Korea, Rep. 14 Bhutan 153 
Israel 15 Liberia 154 
Germany 16 Afghanistan 155 
Portugal 17 Korea, Dem. Rep. 156 
New Zealand 18 Equatorial Guinea 157 
Denmark 19 Iraq 158 
Belgium 20 Micronesia, Fed. Sts. 159 

Note: only countries with more than ten years of data represented. 

 

Table 4.4: Country Coverage of Bureaucratic Quality 

Number of 
Observations 

(Years) 

Number of 
Countries 

1 to 10 16 

11 to 20 11 

21 to 30 20 

31 to 41 128 

TOTAL 175 

Table 4.4 gives an indication of the degree of time series coverage in this measure. As 

can be seen, there are 128 countries that have at least thirty years of data, which 

shows that this is an excellent candidate for empirical research with a temporal 

component. 

I have also included a more detailed summary showing both the country coverage for 

each year, as well as the mean scores across countries for each year in Chart 4.1. 
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Unsurprisingly, there is a substantial ‘jump’ in the country coverage after 1990, as the 

break-up of the former Soviet Union led to an increase in the number of independent 

countries. In terms of the mean scores, one can see a slight, gradual increase in the 

mean scores over this forty-one year period, rising from 0.20 in 1960 to 0.38 by 2000. 

Chart 4.1: Country Coverage and Mean Scores, 1960-2000 
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This relationship between incomes and institutions can also be seen in Chart 4.2 below, 

which shows a simple scatter plot of average per capita incomes and bureaucratic 

quality scores for all non-oil exporting countries between 1960-2000.66 As can be seen, 

there is a reasonably high degree of correlation between per capita incomes and 

institutions, which is a common feature in all institutional-related indicators. 

                                                           
66 Removing these oil-exporting countries is a common practice in the economic growth 
literature, as these countries’ incomes are considered ‘exceptional’. See Mankiw, Romer and 
Weill, 1992, and Islam, 1995.This, coupled with the fact that per capita income data (taken 
from the PENN World Tables 6.1) was not available for a small number of countries, gives a 
sample size of 146 countries. 
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Chart 4.2: Scatter Plot of Average Per Capita Incomes for Non-Oil Exporters and 
Bureaucratic Quality, 1960-2000 (146 Countries) 
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Source: PENN World Tables (6.1) and author’s calculations. 

 

Space precludes a detailed comparative case study analysis of every country in this 

sample of Bureaucratic Quality. However, it is important to get some sense as to 

whether this measure is capturing important changes in the quality of the 

bureaucracy before one proceeds further. To that end, this section examines a few 

select countries, and compares the scores derived here against two other (less than 

perfect) alternatives. The first comparative index is the Bureaucratic Quality scores 

from the ICRG, while the second examines a few countries during specific periods of 

political and civil turmoil using data from the Banks database. 

4.3.5 Comparison of Bureaucratic Quality with the ICRG Measure of 
Bureaucratic Quality 

As was noted in the previous chapter, the ICRG Bureaucratic Quality indicator is 

available from 1984 onwards, and countries are given a discrete score from 0 to 4, 

with higher numbers indicating a better bureaucracy. 

The pair-wise correlation between the ICRG measure of Bureaucratic Quality and the 

one developed here over the entire period (covering 2,077 observations across 134 

common countries between 1984-2000) is 0.63, which is reasonably high. Twenty 

countries have been selected to give a visual interpretation of the relationship (Chart 

4.3 below). This is certainly not an exhaustive list, however, it includes countries 

from every major region of the world, as well as income groups. These charts show 
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that in many cases these two measures are quite closely related. Indeed, a close 

inspection of the charts representing the scores for the Democratic Republic of 

Congo (Zaire), Ethiopia, Hungary, South Korea, Kuwait, Myanmar (Burma), Panama, 

Spain, Tanzania and Uruguay suggest that changes in this new Bureaucratic Quality 

index appear some one to three years before these changes are reflected in the 

ICRG scores. This suggests that, for at least some countries, the new BQ measure 

here is picking up meaningful changes in bureaucratic quality well before it becomes 

apparent through the ICRG index. These ICRG indices are constructed by country 

experts, and so are hampered by the fact that they will only change a country’s 

score once they become aware of the problem (or improvement). This may be a 

small indication that this measure of bureaucratic quality constructed here is getting 

closer to the ‘coalface’ of problems (and improvements) within the bureaucracy, 

which manifests itself relatively quickly into changes in the effort and abilities 

towards gathering and releasing data. However, because these lags are not uniform 

across all countries it would be wrong to take this claim too far (at least with the 

anecdotal evidence presented so far). 

 



Chart 4.3: Comparison Between ICRG Measure Of Bureaucratic Quality and 
Measure Developed in Chapter 
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4.3.6 Comparison of Bureaucratic Quality with Measures of Political 
Instability 

Another way to approach this issue in a comparative sense is to look at a few historical 

examples where the political upheaval within a country was so severe (or so 

prolonged) that it substantially affected all branches of government, to the extent that 

these countries became ‘failed states’. Using such extreme examples at least will 

demonstrate whether this measure of bureaucratic quality is picking up periods of 

substantial turmoil.  To highlight this, the number of revolutions, coups and 

assassinations (per million population) have also been included, taken from the Banks 

database. As was argued in Chapter 3 these political instability measures are not the 

best indicators to use for institutional quality, as they are just ‘count’ measures (for 

example, a coup is always registered as a score of one, irrespective of the level of 

disruption that ensues). In other words, these political events are not always going to 

have the same impact on the bureaucracy of a country.  Moreover, they have the 

problem that the absence of political instability (that is, a zero score) is particularly 

uninformative about what is going on with institutions within the country (they may be 

improving or deteriorating). However, in this situation here it is only specific major 

crises that are of interest, and so this at least gives a reasonable visual approximation 

of periods of extreme upheaval within these countries. 

Chart 4.4 shows the comparative scores of bureaucratic quality (BQ) and 

Revolutions, Coups and Assassinations (RCA) for Rwanda between 1978-99. The 

most obvious period of interest here are the years immediately leading up to the 

appalling conflict between Hutus and Tutsis in 1994. As this chart shows, there is an 

initial gradual decline in the scores for BQ from 1990-93, and then a substantial fall 

in 1994, before recovering somewhat from 1995 onwards. 
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Chart 4.4: Comparison of Bureaucratic Quality (LHS) and Political Instability 
(RHS) in Rwanda, 1978-99. 
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Chart 4.5 shows the comparison scores for Liberia between 1961-99. Although 

Liberia is not necessarily a country that had a singular calamitous event, it has been 

chosen because it endured a sustained period of instability from 1980 when Samuel 

Doe instituted a coup against William Tolbert. This coup was followed by persistent 

clashes between forces loyal to Doe and those from the National Patriotic Front of 

Liberia (NPFL), led by Charles Taylor. In terms of the Bureaucratic Quality index, 

scores were gradually increasing through the 1960s and 1970s (from an extremely 

low base), however, the coup by Samuel Doe and subsequent unrest started a 

decline in the quality of the bureaucracy that persisted through the 1980s and 

1990s. 
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Chart 4.5: Comparison of Bureaucratic Quality (LHS) and Political Instability 
(RHS) in Liberia, 1961-99. 
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Chart 4.6 highlights the long-term problems that occurred in Afghanistan after 

1980.67 The decline in the scores for bureaucratic quality begin in 1980, although the 

political instability associated with the Soviet interference in Afghanistan began 

somewhat earlier. However, after 1980 the decline is pronounced, and persistent 

(this period also covers the initial years of the Taliban). 

                                                           
67 To be fair, even before the Soviets entered the country, the standard of the bureaucracy was 
never particularly high. This merely exacerbated an already substantial problem. 
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Chart 4.6: Comparison of Bureaucratic Quality (LHS) and Political Instability 
(RHS) in Afghanistan, 1962-1999. 
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The final example here is from Iran, focusing on the events surrounding the 

overthrow of the Shah in 1979. In February 1979, Mehdi Bazargan became the first 

Prime Minister of the new revolutionary regime. The new Prime Minister, however, 

did not immediately have control of the country or the bureaucracy, and central 

authority was extremely weak. This is reflected in the continued decline in 

bureaucratic quality after 1979 (see Chart 4.7). Although Bazargan and his 

successor, Bani Sadr tried to gradually gain control of the government and 

administrative systems, one of the major problems to emerge was a struggle for 

control of the government between those loyal to Bani Sadr, and the clerics of the 

Revolutionary Council, who favoured a more theocratic style of government. 

Associated with this issue was a purge of the bureaucracy of people still considered 

to be ‘royalists’. In 1980 around 4,000 civil servants lost their jobs and in 1982 

special ‘committees’ within government departments were set up to examine staff 

members beliefs and political inclinations (US Library of Congress 2006).  It is this 

context, rather than the Iran-Iraq War that began in 1980, through which the 

decline in bureaucratic quality should be seen. 



 119

Chart 4.7: Comparison of Bureaucratic Quality (LHS) and Political Instability 
(RHS) in Iran, 1970-1999. 
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The evidence from this section shows that this new measure of bureaucratic quality 

appears to be: (i) a close approximation of the scores from the existing bureaucracy 

indicator developed by the ICRG, and (ii) picking up major periods of political unrest 

using an alternative political instability measure. This does not, of itself, definitively 

prove that the Bureaucratic Quality indicator is a wholly accurate one. One potential 

issue that is yet to be addressed is the fact that these scores for Bureaucratic Quality 

may merely be reflecting changes in GDP per capita over time. For example, the 

sharp decline in scores for Rwanda, Liberia, Iran and Afghanistan may simply have 

resulted from the fact that incomes were also substantially affected, and this decline 

in per capita incomes led to a decline in government revenue which subsequently 

had an effect on the bureaucracies’ ability to collect data. Although this issue will be 

addressed in more detail in the formal econometric analysis in Chapter 6, there is 

reason to believe that this may not be the cause for the decline in scores. For 

example, Chart 4.8 below compares the Bureaucratic Quality score derived in this 

chapter with real per capita GDP (taken from the PENN World Tables) for Rwanda. 

One can see that the decline in BQ scores occurs before the decline in real GDP. If 

the scores derived were merely a function of the decline in resources available to the 

bureaucracy (proxied through the lack of resources to gather and disseminate data), 

then the scores for BQ should have been declining only after per capita income fell. 
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Chart 4.8: Comparison of Bureaucratic Quality Scores and Per Capita GDP for 
Rwanda, 1978-99 
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4.3.7 Concluding Comments on Bureaucratic Quality 

A reasonable amount of effort has gone into making this measure as workable and 

accurate as possible. Although this is obviously important in terms of the overall 

Institutional Quality indicator, it is also important that this measure be able to stand 

alone in its own right. The issue of bureaucratic quality is an area that has been 

addressed in the literature in the past (for example, Rodrik, 1999), and so this may 

prove useful for researchers who wish to focus specifically on this area. 

Although the indicator’s relevance to issues of economic development will be 

explored more formally in subsequent chapters, it appears from the anecdotal 

evidence presented here that this may indeed prove to be useful in measuring 

bureaucratic quality across a broad spectrum of countries. From the four case 

studies presented above, it appears to be capturing important events that have 

impacted directly on the ability of the bureaucracy to do its job. 

Having constructed this measure of bureaucratic quality, it is now important to 

proceed with the development of the overall institutional quality indicator, which 

combines the bureaucratic quality measure derived here with the two existing 

measures of Contract Intensive Money (CIM) and the Political Constraint index 

(POLCON). 
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4.4 Development of Institutional Quality Index 

Before discussing the various methodologies that could be employed in its 

construction, it is worthwhile to take a brief look at some descriptive statistics for 

each of them. 

4.4.1 Relationship Between the Indicators 

A quick examination of some of the descriptive statistics in Table 4.5 shows that the 

three components have substantially different means. The CIM index, in particular, has 

an overall mean far above the other two (0.76 versus 0.36 for bureaucratic quality and 

0.09 for POLCON).68 This issue will be addressed in more detail in the methodology 

section below. 

Table 4.5: Descriptive Statistics for CIM, BQ and POLCON (Common Sample), 
1960-2000 

 BQ CIM POLCON 

Mean 0.36 0.76 0.09 

Median 0.33 0.81 0.03 

Maximum 0.88 0.99 0.52 

Minimum 0.02 0.18 0.00 

Std. Dev. 0.20 0.16 0.11 

Skewness 0.48 -1.06 0.97 

Kurtosis 2.27 3.71 3.08 

Observations 4,968 4,968 4,968 

 

For this index to be viable it is not necessary for each individual component to be 

highly correlated with the others, as they are theoretically capturing different issues. 

Nevertheless, it is still important to see the degree of correlation between them to see 

if these correlations are unusually high (or low). If, for example, two of the 

components are nearly perfectly correlated, then it may be easier to only use one of 

these indices, as the other would add very little to the analysis. However, as Table 4.6 

                                                           
68 The Political Constraint index was developed with the specific intent of introducing diminishing 
returns into the scores. That is, the introduction of just a small number of veto players (where 
very few previously existed) has a relatively large effect on the score that country receives. As 
the number of veto players continues to increase, the increases in the country’s score become 
smaller. Although there is no theoretical problem with this, it does introduce some potential 
biases into this composite index, as the other two measures are assumed to be linear. 
Therefore, the political constraint index has been transformed back into a linear approximation 
for the purposes of this specific index (specifically, scores have been squared). Ultimately, 
however, this made little difference to the overall Institutional Quality scores. 
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shows, the correlations between each of these is reasonably strong without 

approaching anywhere near perfect correlation, with the highest correlation being 

between the POLCON and BQ indices (0.55). 

Table 4.6: Correlation Matrix for BQ, CIM and POLCON 

 BQ CIM POLCON 

BQ 1.00   

CIM 0.51 1.00  

POLCON 0.55 0.41 1.00 

 

Having established some very brief descriptive statistics for these three components, I 

will now turn to how these scores will be transformed for the final index. 

 

4.4.2 Normalisation of Variables 

The sub-indicators used in any composite indicator should in practice be transformed 

into the same unit of measurement. The three measures used here are already 

expressed in the same units of measurement (that is, they each take values between 0 

and 1), however, there are some forms of transformations that are used frequently in 

composite indicators.  The most commonly-used include: 

1. Standard deviation from the mean. This imposes a standard normal distribution, 

with a mean of zero and standard deviation of one: 

σ
⎛ ⎞−

= ⎜ ⎟
⎝ ⎠

ntnt
nt

xt

x xy  

2. Distance from group leader. This is where country scores are based on the 

proportional distance away from the country with the highest score for that 

indicator: 

100
max( )

⎛ ⎞
= ×⎜ ⎟
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3. Distance from the mean. This is where country scores are based on the 

proportional distance from the mean score across countries: 
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4. Distance from best and worst performers. Here, the score is relative to the 

global maximum and minimum values. In this situation, the worst country score 

is assigned a score of zero, while the best takes a score of 100: 

min( ) 100
max( ) min( )

⎛ ⎞−
= ×⎜ ⎟−⎝ ⎠

nt nt
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nt nt
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Where,  

 = standardised score for country  in period ;

 = score for indicator x for country  in period ;

 = mean score across all countries in period ;

 = standard deviation for indicator  in pe

nt

nt

t

xt

y n t
x n t
x t

xσ riod ;
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This is not, of course, an exhaustive list of the types of transformations, and each of 

these methods has their own advantages and disadvantages. The standard deviation 

from the mean transformation, for example, is commonly used because it has the 

attractive property that it avoids aggregation distortions when the indicators are 

combined into the composite index. In some of the other methods, such as the 

distance from the best and worst performers, the transformation can mean that 

extreme outliers can have a large effect on the composite index. The final option, of 

course, would be to leave each score in its raw form. 

Although it would be tempting to follow the conventional approach and standardise 

each relative to the mean (particularly given that the means and standard deviations of 

the scores differ), there are some potential biases introduced by doing this. 

Specifically, standardising results in the scores for the (mainly) developed countries 

declining over time, which gives the impression that their institutional quality has 

actually been getting worse over the years. However, that is almost certainly not the 

case. It is merely a function of two things: firstly, the fact that the number of countries 

in the sample increases over time. Secondly, and more importantly, the fact is that 

countries with lower scores have been catching up to these countries that had high 

scores to begin with.  This has the effect of raising the mean scores for each year and 
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therefore ‘pushing down’ those scores for countries that may have started from such a 

high base that any improvement in their score is incremental over time. That is, given: 

in

in in
in

x

x xy
σ

⎛ ⎞−
= ⎜ ⎟⎜ ⎟
⎝ ⎠ , 

if we assume that the score for country i in period n does not change over time 

(implying in raw scores that institutional quality has remained invariant over this 

period), then as inx  increases, yin will decrease (assuming the standard deviation does 

not increase significantly over time as well).  This same principle also applies to the 

‘distance from the mean’ transformation. When one looks at the averages for the three 

components over time, this is precisely what one sees. For example, the average score 

for bureaucratic quality nearly doubled between 1960-2000 (from 0.17 to 0.33), while 

the score for the US, for example, only increased by around 50%. Even though the 

standard deviation also increased over time, this resulted in the standardised score for 

the US declining by around 50% between 1960-2000.   

To give a visual interpretation of this problem, consider Chart 4.9 below. This shows 

the scores for the United States between 1960-2000 for Institutional Quality based on 

a simple average of the raw scores for each component, versus the Institutional 

Quality score derived from taking the average standardised scores relative to time t.69 

The standardised scores show that institutional quality in the US has declined by 44% 

over this period. The simple average, on the other hand, shows a marginal 

improvement in IQ scores of around 14%. Although I am not suggesting that the 

simple average result is a wholly accurate representation of ‘true’ institutional quality, it 

would be heroic in the extreme to suggest that institutional quality in the US has nearly 

halved over this period. Even though this is only for one country, this scenario is 

repeated for many other OECD countries. 

                                                           
69 The simple average is calculated for each period t as [BQt

US + CIMt
US + POLCONt

US]/3. 
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Chart 4.9: Institutional Quality for the United States, 1960-2000, Simple 
Average and Standardised Scores. 
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A related argument can also be made against the ‘distance from group leader’ and 

‘distance from best and worst’ transformations. Using these transformations, the 

country with the highest score in each year receives a value of 1. Even though this 

maximum raw score may be increasing over time, the transformation will continually 

give this country an invariant score of one. Again, this may introduce an unnecessary 

distortion in that it makes it seem the country with the best score in each category has 

not improved its institutional quality over time, when that is almost certainly not going 

to be the case. 

It should be pointed out at this stage that each of the transformations are based on a 

transformation for each time period t, rather than over the whole range between 1960-

2000.70 Although standardising the components over the entire time period may solve 

some of the issues mentioned above, it would create others. For example, 

transformations that are done over the entire sample would mean that, if these scores 

were to be calculated in the future for years beyond 2000, then every time this 

occurred a new scaling procedure would be needed, which would change all scores for 

all previous years. This would make comparisons very difficult. Therefore, the over-

riding consideration here was to ensure that, once a country was given a score for a 

particular year, then that score would not change at some point in the future if 

additional years are added. 

                                                           
70 For example, for ‘standard deviation from the mean’ scores in 1960, the score is taken by 
using the standard deviation in 1960 and the mean in 1960, rather than the raw score 
transformed against the standard deviation for all observations between 1960-2000 and the 
overall mean between 1960-2000. 
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Therefore, although this may seem to be the ultimate ‘non-decision’, I have decided to 

leave the data in its raw form for each component. Each component is still expressed 

in comparable units (that is, between 0 and 1), therefore this should not represent too 

great a problem.  

4.4.3 Weighting of Variables 

It is also important that the eventual weighting of variables employed is both 

empirically and theoretically sound. Before discussing the specific weighting method 

employed here, some of the more common approaches that have been taken in the 

construction of other composite economic indices are discussed below. 

 

Equal weighting.  

The composite indicator is a simple average (generally an arithmetic or geometric 

average) of the individual indicators. For example, with the three indicators used here, 

each would be given a weighting of one-third. This is obviously a very common 

approach, as it avoids the researcher taking an arbitrary approach over what they 

consider to be the ‘most’ important sub-components. This, of course, is also its biggest 

drawback if these sub-components do differ in their importance to the overall indicator. 

Arbitrary weights.  

Based on expert opinion, or the preferences of the researcher, weights can be 

apportioned arbitrarily. If it is ‘known’ that each of the indicators should have a specific 

weighting, then this method is acceptable. The correct choice of weights is, however, 

rarely known in advance, and so the obvious disadvantage of this is that the 

researcher incorporates their own (possibly incorrect) biases into the indicator. 

Weighting based on Regression Analysis 

A regression analysis can be conducted, with the sub-components entering as the 

explanatory right hand side variables, and some objective variable used as the 

dependent left hand side variable. The subsequent coefficients obtained can then be 

used as the relative weights of the sub-components. There are, however, two potential 

issues with this. The first is what to use as the dependent variable. If that variable is 

itself considered to be important, then there is a case to be argued about why that 

variable is not used instead of the composite indicator.  The second major issue here is 
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that if two of the sub-components are highly correlated, then multicollinearity becomes 

an issue, and one of the components may appear as having an extremely low 

coefficient (i.e. weight), even though it may still be an important explanatory variable. 

Nevertheless, this method has been used previously by Porter and Stern (1999) with 

respect to developing a National Innovation Capacity index. 

Weighting based on correlation analysis 

This is generally employed when two (or more) of the sub-components are highly 

correlated with each other. These highly correlated components are first calculated as 

a sub-index, which is then combined with the other, less correlated variable(s) to form 

the final composite indicator. For example, if there are three sub-components (x1, x2 

and x3), and x1 and x2 are highly correlated, then the first sub index is composed as: 

X = [2(1 + r)]-1/2 (x1+x2) 

where r = the correlation coefficient between x1 and x2. 

Once X has been found, the final composite index, Z, is simply: 

Z = [2(1 + r)]-1/2 (X+x3) 

where r = the correlation coefficient between x3 and X. 

This method, however, is only relevant when two sub-components are highly 

correlated, and is used to avoid ‘double-weighting’ the two correlated variables. Its 

relevance, therefore, is dictated by the sub-components used in the study.71 

Principal Components Analysis / Factor Analysis 

This has become an extremely popular method to derive composite indicators. The 

rationale behind a Principal Components Analysis (PCA) is that, if you have a large 

number of sub-components, it may be useful to summarise these components so that, 

with as little loss of information as possible, the dimensions of the problem can be 

reduced. For example, those components with extremely low variance can be treated 

as essentially constant, and so can be easily incorporated into a single indicator. 

                                                           
71 For example, it was used to develop an index measuring the ‘Relative Intensity of Regional 
Problems of the Community’ for European Community countries in 1984, where two of their 
sub-components were ‘GDP per employed in ECU’ and ‘GDP per head in PPS’, which were 
obviously highly correlated (Commission of European Communities, 1984). 
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Although the technical derivation of PCA will be left to the interested reader72 , the 

main aim is to find the first principal component that accounts for the maximum 

possible proportion of variance between the sub-indicators. The second principal 

component accounts for the maximum of the remaining variance and so on. The 

principal components can be derived by finding the eigenvalues of the sample 

covariance matrix. For example, with three initial indicators: 

11 12 13

21 22 23

31 32 33

c c c
C c c c

c c c

⎛ ⎞
⎜ ⎟= ⎜ ⎟
⎜ ⎟
⎝ ⎠

 

where cii = the variance of Xi, and cij = the covariance between Xi and Xj.73 These 

eigenvalues are the variances of the principal components. There will therefore be as 

many principal components as there are indicators, however, if the first principal 

component explains the overwhelming majority of the variance, then the other 

components can be discarded. 

The advantage of PCA is that the weights are determined by the data, and so are not 

subject to the whim of the researcher, however, the downside is that the correlations 

do not necessarily represent the real influence of the indicators that the PCA is 

purporting to measure. Another problem is that PCA reduces the influence of those 

indicators that either show little variance, or that move in opposite directions to the 

other variables. The PCA has been used extensively in composite indicators over the 

years, including the National Institute of Science and Technology Policy (1995), Emam 

et al (1998), Ram (1982) and many others. 

Factor analysis (FA) has similar aims to PCA. The basic idea is still that it may be 

possible to describe a set of p variables X1, X2 ,..., Xp in terms of a smaller number of 

m factors.  

In a general form this model is given by: 

X1 = α11F1 + α12F2 +...+ α1mFm + e1 

X2 = α21F1 + α22F2 +...+ α2mFm + e2 

... 

Xp = αp1F1 + αp2F2 +...+ αpmFm + ep, 
                                                           
72 Most intermediate econometric textbooks will have a discussion of PCA, however, Press 
(1972) also has a useful discussion of the issue. 
73 If the variables have first been standardised, this covariance matrix becomes the correlation 
matrix. 



 129

where Xi is the component being examined; αi1, αi2, ..., αim are the factor loadings 

related to the variable Xi; F1, F2,...,Fm are m uncorrelated common factors, and ei is the 

specific factor related only to the variable Xi and is uncorrelated with any of the 

common factors and the specific factors. The first thing to do is determine provisional 

factor loadings αij, which can be done by running a PCA and consider only the first m 

principal components, which are themselves taken to be the m factors. 

Unobserved Components Model (UCM) 

This method is where the observed data is expressed as a linear function of 

unobserved data plus a random error term. That is: 

( , ) ( ) ( ) [ ( ) ( , )]I j k k k g j j kα β ε= + × +  

where I(j,k) is the observed score of country j on indicator k, g(j) is the unobserved 

score and ( , )j kε  is the disturbance term. Therefore g(j) is a random variable with a 

mean of zero and a standard deviation of one. The ultimate result is to summarise 

information about g(j) conditional on the observed data (that is, I(j,k)), and then use 

the mean of these conditional distributions as the point estimate for the composite 

indicator, while the variance of the distribution measures the precision of this point 

estimate. The benefit of this approach is that it explicitly recognises that the indicator 

(and its sub-components) is estimated with measurement error. The smaller is the 

variance, the more confidence one can have with the point estimates obtained.74 

Efficiency Frontier 

This methodology essentially uses a ‘benchmark’ country to determine the weights. If 

one or more countries dominate all others in terms of their scores for each component, 

then that country is considered to be on the ‘frontier’, and the weights of the other 

countries are determined by their distance from this frontier. Expressed in two-

dimensional space, Chart 4.10 shows that Country A dominates both Country C and D, 

and Country B also dominates Countries C and D. The frontier is therefore defined by 

Countries A and B (note that ‘better’ scores are reflected as being closer to the origin). 

The score for Country C is therefore calculated as the ratio of the ray from the origin to 

the frontier (X) divided by the ray from the origin to Country C (Y). As can be seen, 

therefore, countries on the frontier will receive the highest score of one, while the 

scores for other countries will be determined by their distance from the frontier. 

                                                           
74 For a more detailed methodology, see Kaufmann, Kraay and Zoido-Lobaton (1999a). 
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Although this representation only uses two components, this can be extended to any 

number of components.75 

Chart 4.10: Example of Efficiency Frontier Methodology. 

X

Y

Country A

Country B

Country C
Country D

Component 1

Component 2

 

Opinion (Budget allocation) 

With this method, the weights are determined by surveying experts in the relevant 

field about which specific components of the index they believe to be the most 

important. For example, using the budget allocation process, experts are asked to 

allocate scores across the components, with the most important component being 

given the greatest weight and the least important the smallest weight (for example, 

see Moldan and Billharz, 1997). If these experts disagree about which components are 

most important, the researcher can take a representation of the responses (such as 

the mean or median).  In some circumstances, it may be more plausible to survey 

public opinion, rather than expert opinion (for example, see Parker, 1991), however, 

the same principles still apply. 

Analytical Hierarchy 

First proposed by Saaty (1980), this method combines qualitative and quantitative 

aspects to derive the weights. Essentially, two questions are posed: Which of two 

components is more important? And secondly, By how much? The strength of these 

preferences between each pair-wise components are given on a scale of 1-9. One can 

then calculate a matrix based on these preferences, such as in Table 4.7 below. For 
                                                           
75 See Storrie and Bjurek (2000). 
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example, wA is the weight attached to Indicator A. Having done this, weights can be 

calculated using an eigenvector technique. 

Table 4.7: Example of Analytical Hierarchy Methodology 

Objective Indicator A Indicator B Indicator C 

Indicator A wA/wA wA/wB wA/wC 

Indicator B wB/wA wB/wB wB/wC 

Indicator C wC/wA wC/wB wC/wC 

 

4.4.4 Deriving Scores for Institutional Quality 

Although many of the alternative weighting scenarios outlined in the previous section 

have much to recommend them in general, they are not suitable for the study at hand. 

For example, the Analytical Hierarchy method was not used, because it was unclear a 

priori what these relative weights might be. For example, even if one could say that 

property rights were more important than bureaucratic quality, it would be dubious to 

hypothesise without any evidence how much more important it was. The 

methodologies based on opinion and surveys were also not considered, due to the 

practical constraints in canvassing opinion. The weighting based on correlation analysis 

was also discounted, as none of the three components were highly correlated with 

each other. The unobserved components model was not considered largely because 

there are only three components in the index being compiled in this chapter, and this 

methodology is generally employed when there are many components to incorporate 

(as in the Governance dataset compiled by Kaufmann, Kraay and Zoido-Lobatón, 

1999b). 

Therefore, the weighting scheme used here will be based on the multiple regression 

analysis discussed above as the primary methodology, which will then be compared to 

a series of arbitrary weights and a Principal Components Analysis to test for the 

robustness of the ultimate weights chosen. 

The primary reason for using regression analysis is that it provides a statistical 

rationale for assigning weights (that is, they are not subject to the opinion or ‘whim’ of 

the author). The crucial question, of course, is what to use as the dependent variable. 

It would certainly not be appropriate to use something like per capita income, as that 

will unnecessarily bias the results in the following chapters. Nor is there an appropriate 

institutional-related variable available over the same sample period (if there were, the 
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development of this index would be essentially redundant). As was seen in the 

previous chapter, however, there are many excellent indicators available over a much 

shorter time frame, and it is these that I want to make use of. In particular, I will be 

using the measure of Institutional Quality developed by Knack and Keefer (1995) as 

the dependent variable. It has the benefit that it is a reasonably close approximation of 

what I am modelling here, and it is also commonly used in the literature. For the 

purposes of deriving the weights, I am taking the data for their Institutional Quality 

indicator (hereafter known as the KK index) from Hall and Jones (1999), which is the 

average between 1985-96. Furthermore, because I want to use the coefficients as 

weights, I will be standardising the separate components.76  

The major disadvantage of this KK indicator, as was outlined in the previous chapter, is 

that it does not have a broad coverage over time (here it is only between 1986-95). 

Therefore, the comparison made here is between the component scores and the KK 

scores only between 1986-95.77 While it is true that a high correlation of scores 

between my index and theirs between 1986-95 does not guarantee that correlation 

would have existed right the way back to 1960 (if the KK indicators had stretched back 

that far), it is important to remember that the methodology employed to derive scores 

for the CIM, bureaucratic quality and POLCON components is consistent over the entire 

period. Therefore, it is not unreasonable to assume that any weights that result from a 

cross-sectional regression analysis between 1986-95 would also hold between 1960-

2000. In effect, this weighting methodology approximates a ‘missing algorithm’ 

scenario, with the weights being assigned back in time to 1960. 

The coefficients obtained from regressing the three components on the KK composite 

can be found in Table 4.8. Notably, the largest weight is assigned to the BQ index, 

with the POLCON index having the lowest weight. Both CIM and BQ are significant at 

the 1% level, while POLCON is significant at the 10% level. This suggests that they are 

capturing different elements of the overall institutional quality index of Knack and 

Keefer. 

                                                           
76 The weights, however, will be applied to the untransformed data, for the reasons stated 
previously. 
77 In other words, the variables CIM, BQ and POLCON are averaged between 1986-95. 
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Table 4.8: Regression Results to Determine Weighting Structure 
Dependent: Knack and 

Keefer IQ Coefficient Relative 
Weight 

   

CIM 0.253 *** 0.287 

BQ 0.539 *** 0.613 

PC 0.089* 0.101 

Observations 128  

R2 0.62  
*** = significant at 1% level. * = significant at the 10% level 
Relative weights are calculated as the proportion of each coefficient to the 
overall sum of the coefficients. For example, the weight for bureaucratic 
quality is calculated as: 0.539 / (0.539+0.253+0.089) = 0.613. 

The ultimate scores for Institutional Quality are therefore derived as follows: 

IQit = [0.287*CIMit] + [0.613*BQit] + [0.101*POLCONit], 

for country i at time t. 

By applying these weights to the component scores, some summary statistics can be 

obtained. The mean across all observations is 0.45, with the maximum score being 

0.82 (for Sweden in 1995), and the lowest score 0.10 (for Equatorial Guinea in 1986). 

The distribution over the entire sample is given in Chart 4.11. 

 

Table 4.9: Descriptive Statistics for Institutional Quality, 1960-2000 

 IQ 

Mean 0.45 

Median 0.43 

Maximum 0.82 

Minimum 0.10 

Std. Dev. 0.16 

Skewness 0.31 

Kurtosis 2.27 

  

Observations 4,968 
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Chart 4.11: Distribution of IQ, 1960-2000 
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As Table 4.9 below show, the number of observations across the entire sample is 

4,968, with at least some data for 169 countries. There is also at least thirty years of 

data for 94 countries, which means that in terms of time series analysis there should 

be a fairly representative sample to choose from (although not shown below, there are 

57 countries that have data over the full period from 1960-2000).  

 

Table 4.10: Country Coverage of Institutional Quality 

Number of 
Observations 

Number of 
Countries 

1 to 10 29 

11 to 20 15 

21 to 30 31 

31 to 41 94 

TOTAL 169 

 

I have also included a more detailed summary showing both the country coverage for 

each year, as well as the mean scores across countries for each year in Chart 4.12. As 

with Chart 4.1 (looking only at the Bureaucratic Quality index), there is a ‘jump’ in the 

country coverage from around 1990, as the break-up of the former Soviet Union led to 
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an increase in the number of independent countries. In terms of the mean scores, one 

can see a slight, gradual increase in the mean scores over this forty-one year period, 

rising from 0.36 in 1960 to 0.49 by 2000. 

Chart 4.12: Country Coverage and Mean Scores, 1960-2000 
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The top and bottom 20 scores (averaged between 1960-2000) can be seen in Table 

4.11. As with many other institutional indices, the top of the list is dominated by OECD 

countries, headed by the United States. A notable inclusion here is Korea, which 

showed largely consistent improvement in institutional quality from the early 1960s 

through to the early 1990s.78  

The bottom of the list is dominated by countries from Sub-Saharan Africa, however, 

there are also countries from North Africa (such as Libya), the Middle East (Saudi 

Arabia and Syria) and Asia (Myanmar). 

                                                           
78 It should be pointed out that the IQ scores for Korea actually began to decline after 1991, 
some six years before the Financial Crisis of 1997. Moreover, a closer examination reveals that 
it was a decline in the financial statistics from the IFS database in the Bureaucratic Quality 
index that accounts for much of this decline. Who is responsible for the data not being reported 
to the IMF is unclear (for example, whether firms were deliberately not reporting the 
information, or whether bureaucrats were reluctant to release financial information showing 
Korea in a bad light). 
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Table 4.11: Institutional Quality Scores for the Top and Bottom Twenty 
Countries, Average 1960-2000 

Country 
Rank, 

average 
1960-2000 

 Country 
Rank, 

average 
1960-2000 

United States 1  Maldives 121 

Canada 2  Suriname 122 

Sweden 3  Niger 123 

Netherlands 4  Syrian Arab Republic 124 

Finland 5  Cape Verde 125 

Italy 6  Gabon 126 

Australia 7  Burundi 127 

Japan 8  Libya 128 

Spain 9  Congo, Rep. 129 

Austria 10  Togo 130 

Israel 11  Mali 131 

United Kingdom 12  Haiti 132 

France 13  Sierra Leone 133 

Norway 14  Saudi Arabia 134 

Denmark 15  Liberia 135 

Korea, Rep. 16  Congo, Dem. Rep. 136 

Germany 17  Sudan 137 

New Zealand 18  Central African Republic 138 

Belgium 19  Myanmar 139 

Switzerland 20  Chad 140 
Note: minimum of ten years observations required. 
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The correlation with the KK indicator itself is shown in Table 4.12 below (both are the 

averages between 1986-95). As can be seen, while the correlation is not perfect, it is 

still extremely high. The correlation between the two indicators is further reinforced 

with a scatter plot, shown in Chart 4.13.  

 

Table 4.12: Pearson Correlation Between KK Indicator and IQ, Average 1986-
95. 

 
 KK IQ 

KK 1.00  

IQ 0.79 1.00 

 

Chart 4.13: Scatter Plot of IQ and KK Indicators, Average 1986-95. 
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Source: International Country Risk Guide and author’s calculations. 

 

4.4.5  Alternative Weighting Scenarios 

Having derived the weights using the KK indicator on Institutional Quality, it is now 

important to test the robustness of this result. In order to do this, I will examine the 

following scenarios: 

• Weights derived using Kaufmann, Kraay and Zoido-Lobatón’s Governance 

Indicators (1999b); 
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• Weights derived using a Principal Components Analysis; 

• Weights derived using arbitrary weighting schemes. 

The Kaufmann, Kraay and Zoido-Lobatón Governance Indicators (hereafter known as 

the KKZ Indicators) are probably the most ‘complete’ indicators currently available, as 

they use a wide variety of alternative sources to derive their scores. They have not, 

however, been preferred to the KK measure for two main reasons. First of all, there is 

no specific indicator on ‘Institutional Quality’, and so a working approximation would 

have to be employed. Secondly, data only exists from 1996 onwards, and so the Knack 

and Keefer measure is preferred because it has a slightly longer time frame over which 

to use. 

Despite these disadvantages, it may be worthwhile investigating whether the weighting 

scheme differs substantially when the IQ components here are regressed against these 

KKZ Indicators. 

Although they have not developed one specific indicator of ‘Institutional Quality’, there 

are three KKZ indicators that can be combined into a close approximation. Specifically, 

I will be using the simple average of the following three indicators: 

Government Effectiveness: as noted in Kaufmann and Kraay (2002: 6), this 

measure is based on the “… perceptions of the quality of public service provision, the 

quality of the bureaucracy, the competence of civil servants, the independence of the 

civil service from political pressures, and the credibility of the government’s 

commitment to policies into a single grouping”. This, therefore, can be thought of as 

similar in intent to the Bureaucratic Quality measure derived earlier. 

Rule of Law: although somewhat broader in scope, this largely corresponds to the 

definition of CIM that was employed earlier. Specifically, this indicator “include(s) 

several indicators which measure the extent to which agents have confidence in and 

abide by the rules of society. These include perceptions of the incidence of both violent 

and non-violent crime, the effectiveness and predictability of the judiciary, and the 

enforceability of contracts” [Kaufmann and Kraay, 2002, p7]. 

Control of Corruption: this may approximate the ‘Corruption in Government’ 

measure used by Knack and Keefer, and is designed to measure “perceptions of 

corruption, conventionally defined as the exercise of public power for private gain. 

Despite this straightforward focus, the particular aspect of corruption measured by the 

various sources differs somewhat, ranging from the frequency of ‘additional payments 
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to get things done,’ to the effects of corruption on the business environment, to 

measuring ‘grand corruption’ in the political arena or in the tendency of elite forms to 

engage in ‘state capture’” [Kaufmann and Kraay, 2002, p7]. 

The comparison made here is between the BQ, CIM and POLCON scores and the KKZ 

scores between 1996-2000. The coefficients obtained from regressing the three 

components on the KKZ composite can be found in Table 4.13.  The major difference 

here compared to the original KK weights from Table 4.8 is the smaller weighting given 

to the POLCON component, and the relatively higher weight attached to CIM. Although 

I have more confidence in the Knack and Keefer measure, due to its closeness in 

theoretical intent and its longer time frame, it is worth seeing how much difference the 

weights from the KKZ regression make for the ultimate IQ indicator. 

Table 4.13: Weighting Based on KKZ Composite, 1996-2000 

KKZ Coefficient Relative 

Weight 

   

CIM 0.352*** 0.420 

BQ 0.454*** 0.543 

PC 0.031 0.037 

Observations 166  

R2 0.57  

*** = significant at 1% level.  
Relative weights are calculated as the proportion of each coefficient to the 
overall sum of the coefficients. For example, the weight for bureaucratic 
quality is calculated as: 0.454 / (0.352+0.454+0.037) = 0.543. 

 

A comparison of the top and bottom twenty countries (averaged between 1960-2000) 

reveals little substantive difference between the two, although Switzerland is now in 

the top 20 (using the KK weights it was ranked 21st). Indeed, the rank and pair-wise 

correlations between the IQ scores measured with the KK weights versus those with 

the KKZ weights is 0.993. This therefore indicates that, while the weighting scheme 

may be different, it does not materially affect the ultimate IQ scores for this index. 
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Table 4.14: Ranking of Top and Bottom Twenty Countries Using KKZ Weights 
and KK Weights For IQ Scores, Average 1960-2000. 

COUNTRY RANK KKZ RANK KK COUNTRY RANK KKZ RANK KK 

United States 1 1 Libya 121 124 

Canada 2 2 Niger 122 117 

Sweden 3 3 Togo 123 126 

Finland 4 5 Haiti 124 128 

Netherlands 5 4 Saudi Arabia 125 130 

Australia 6 7 Burundi 126 123 

Italy 7 6 Congo, Rep. 127 125 

Japan 8 8 Liberia 128 132 

Spain 9 9 Syrian Arab Republic 129 119 

Ireland 10 10 Sierra Leone 130 129 

Israel 11 12 Comoros 131 135 

Austria 12 11 Mali 132 127 

United Kingdom 13 13 Yemen, Rep. 133 131 

France 14 14 Congo, Dem. Rep. 134 134 

Norway 15 15 Guinea-Bissau 135 133 

Denmark 16 16 Sudan 136 136 

New Zealand 17 19 Equatorial Guinea 137 138 

Germany 18 18 Central African Republic 138 137 

Korea, Rep. 19 17 Myanmar 139 139 

Switzerland 20 21 Chad 140 140 

 

The correlation results from above throw up an interesting result, in that the weights 

assigned to each component were reasonably different from each other (for example, 

the POLCON weight using the Knack and Keefer regression was over double the weight 

using the KKZ regression), and yet the resulting scores were virtually identical. This 

perhaps gives some indication that this composite is quite robust to different weighting 

scenarios. To test this further, I now turn to two additional weighting structures: a 

Principal Components Analysis (PCA), and a series of arbitrary weights. 
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Principal Components and Arbitrary Weights: 

In order to derive the scores for the PCA, each component was standardised relative to 

the mean in time t. The resultant IQ scores, however, again revealed little substantive 

difference to the previous results, having a correlation of 0.98 with the IQ scores 

derived from the KK regression, and a correlation of 0.95 using the weights from the 

KKZ regression (averaged between 1960-2000).79 

With respect to using arbitrary weights, the major issue here is to see how the ultimate 

IQ scores change as these arbitrary weights are successively changed. The starting 

point was to assign equal weights (one third) to each component, and then to 

gradually increase (decrease) the weighting for each component. For the sake of 

brevity only 64 arbitrary weighting schemes were considered, however, they cover a 

broad range of weights for each component. The various weights are listed in Table 

4.15 below, along with the correlations each had with the IQ scores based on the 

original Knack and Keefer regression. 

Unsurprisingly, some differences in the correlations are seen when the weights are 

changed substantially. As one would imagine, the scores deviate the most when one 

particular component has a much higher weighting than the others. For example, when 

the CIM index is given a weight of 0.9, while the other two each have a weight of only 

0.05 (Weighting Scheme Number 19), the correlation is only 0.67. Overall, however, 

the majority of alternative weighting schemes have a correlation with the original 

weights derived from the KK measure in excess of 0.90. 

                                                           
79 The rank correlations are even stronger between the PCA scores and the two regression 
weights, with both having a correlation of 1.000. 
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Table 4.15: Arbitrary Weights by Component, and Correlation with IQ Scores 
Based on KK Regression 

Weight 
Scheme No. 

BQ CIM PC Correlation 
with IQ (KK) 

Weight 
Scheme No. 

BQ CIM PC Correlation with 
IQ (KK) 

1 0.33 0.33 0.33 0.95 33 0.5 0.1 0.4 0.96 

2 0.1 0.45 0.45 0.82 34 0.6 0.05 0.35 0.96 

3 0.2 0.4 0.4 0.89 35 0.1 0.6 0.3 0.79 

4 0.3 0.35 0.35 0.94 36 0.2 0.55 0.25 0.86 

5 0.4 0.3 0.3 0.96 37 0.3 0.5 0.2 0.91 

6 0.5 0.25 0.25 0.97 38 0.4 0.45 0.15 0.95 

7 0.6 0.2 0.2 0.98 39 0.5 0.4 0.1 0.97 

8 0.7 0.15 0.15 0.97 40 0.6 0.35 0.05 0.98 

9 0.8 0.1 0.1 0.96 41 0.3 0.1 0.6 0.92 

10 0.9 0.05 0.05 0.95 42 0.25 0.2 0.55 0.92 

11 0.45 0.1 0.45 0.95 43 0.2 0.3 0.5 0.90 

12 0.4 0.2 0.4 0.96 44 0.15 0.4 0.45 0.87 

13 0.35 0.3 0.35 0.95 45 0.1 0.5 0.4 0.81 

14 0.3 0.4 0.3 0.93 46 0.05 0.6 0.35 0.75 

15 0.25 0.5 0.25 0.90 47 0.3 0.6 0.1 0.89 

16 0.2 0.6 0.2 0.85 48 0.25 0.55 0.2 0.88 

17 0.15 0.7 0.15 0.79 49 0.2 0.5 0.3 0.87 

18 0.1 0.8 0.1 0.73 50 0.15 0.45 0.4 0.86 

19 0.05 0.9 0.05 0.67 51 0.1 0.4 0.5 0.83 

20 0.45 0.45 0.1 0.96 52 0.05 0.35 0.6 0.80 

21 0.4 0.4 0.2 0.96 53 0.6 0.1 0.3 0.97 

22 0.35 0.35 0.3 0.95 54 0.55 0.2 0.25 0.98 

23 0.3 0.3 0.4 0.94 55 0.5 0.3 0.2 0.98 

24 0.25 0.25 0.5 0.92 56 0.45 0.4 0.15 0.96 

25 0.2 0.2 0.6 0.90 57 0.4 0.5 0.1 0.94 

26 0.15 0.15 0.7 0.86 58 0.35 0.6 0.05 0.91 

27 0.1 0.1 0.8 0.81 59 0.6 0.3 0.1 0.98 

28 0.05 0.05 0.9 0.75 60 0.55 0.25 0.2 0.98 

29 0.1 0.3 0.6 0.84 61 0.5 0.2 0.3 0.97 

30 0.2 0.25 0.55 0.90 62 0.45 0.15 0.4 0.96 

31 0.3 0.2 0.5 0.94 63 0.4 0.1 0.5 0.95 

32 0.4 0.15 0.45 0.95 64 0.35 0.05 0.6 0.92 

NOTE: the correlation coefficients are based on the average scores from 1960-2000 of the relevant weighting scheme, 
and the IQ scores derived using the regression weights of Knack and Keefer’s ICRG indicator. 
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The next question is how these weights compare directly against the Knack and Keefer 

measure. Although it is not essential that the weights derived from the regression 

analysis have the absolute highest correlation with the Knack and Keefer measure, it 

might be interesting to see whether any of these weights gets much ‘closer’ to the 

Knack and Keefer measure than these regression weights.  

As it turns out, the weighting scheme chosen does (very marginally) have the highest 

correlation with the KK measure out of all of the arbitrary weights. As shown in Table 

4.16, where I have listed the top 15 weighting schemes, it has a correlation of 0.786 

with the Knack and Keefer measure, while the best of the others have a correlation of 

0.785 or lower. Not surprisingly, these ‘best’ weights all give a greater weight to the 

CIM and BQ indices. 

Table 4.16: Correlations of Arbitrary Weights with Knack and Keefer Measure of 
IQ (Ordered Highest to Lowest) 

Weight Scheme 
Number BQ CIM PC Correlation 

with KK 

ORIGINAL WEIGHTS 0.61 0.29 0.10 0.786 

55 0.50 0.30 0.20 0.785 
39 0.50 0.40 0.10 0.785 
56 0.45 0.40 0.15 0.785 
40 0.60 0.35 0.05 0.784 
59 0.60 0.30 0.10 0.784 
60 0.40 0.40 0.20 0.784 
60 0.55 0.25 0.20 0.783 
61 0.50 0.25 0.25 0.783 
62 0.45 0.45 0.10 0.783 
63 0.40 0.30 0.30 0.783 
38 0.40 0.45 0.15 0.782 
39 0.35 0.35 0.30 0.782 
1 0.33 0.33 0.33 0.780 
2 0.35 0.30 0.35 0.780 
54 0.55 0.20 0.25 0.780 

Note: the Weighting Scheme numbers can be found in Table 4.15 above. 

 

This section has been devoted to ascertaining appropriate weights to use when putting 

together this composite indicator. Through examining different methodologies, several 

things stand out. 

Firstly, the use of regression analysis appears to be a reasonable method of deriving 

appropriate weights. They are based on an existing, often-used measure of 

institutional quality, which means that the weights are not purely subject to the 
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(perhaps dubious!) opinions of the author. When the data itself is used to determine 

weights (with the PCA), the results are extremely close to those derived from the 

regression analysis. Finally, when a series of arbitrary weights are imposed on the 

components, the results again suggest that the regression weights are appropriate. 

This is not, of course, to say that this is the only method that could be employed here. 

Nevertheless, these results suggest that any change in weights that may ‘improve’ the 

scores will be at best marginal. 

4.4.6 Further Descriptive Statistics 

Although the basic descriptive statistics were briefly discussed in the previous section 

(see Table 4.9), I now want to take a look at some of the results of this index in more 

detail. Specifically, the ultimate IQ scores by income and regional groupings will be 

examined, and then this chapter will conclude with a sample of countries comparing 

the scores derived using the ICRG measure with the one developed here. 

Scores by Income and Region Groups 

As would probably be expected, the average scores are higher as income increases.80 

One of the potential problems with this index overall is that what might be represented 

is not, in fact, a measure of institutional quality, but rather an imperfect proxy of 

income. This is not a question that can be answered here, but will be addressed in 

some detail in the following two chapters. 

Table 4.17: IQ Scores by Income Group (Average 1960-2000) 

INCOME GROUP MEAN STDEV 

High Income OECD 0.66 0.08 

Upper Middle Income 0.49 0.06 

High Income Non-OECD 0.47 0.05 

Lower-Middle Income 0.44 0.05 

Low Income 0.40 0.04 

 

This relationship between incomes and institutions can also be seen in Chart 4.14 

below, which shows a simple scatter plot of average per capita incomes and 

institutional scores for all countries with data between 1960-2000 (158 countries). As 

                                                           
80 The definitions of these income groupings are the same as those used by the World Bank. 
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can be seen, there is a high degree of correlation between per capita incomes and 

institutions, which is a common feature in all institutional-related indicators. 

Chart 4.14: Scatter Plot of Average Per Capita Incomes and Institutional 
Quality, 1960-2000 
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   Source: PENN World Tables (6.1) and author’s calculations. 

In terms of a regional analysis, Western Europe and North America have the highest 

average scores for institutional quality.81  Perhaps surprisingly, the second highest 

average is for Eastern Europe and Central Asia, however, the mean scores here are 

boosted largely by the Czech Republic and Slovak Republic, and to a lesser extent the 

relatively new Baltic states of Latvia, Lithuania and Estonia. The Central Asian countries 

(such as Kazakhstan, Uzbekistan and so on) collectively only have an average of 0.34, 

which is comparable to Sub Saharan Africa. Moreover, most of these countries are 

relatively new, and so only have a small number of observations. Whilst the average 

for East Asia and the Pacific may appear to be relatively low, it should be remembered 

that although this region covers countries such as Australia and Japan, it also includes 

countries such as Myanmar and Laos, which score extremely poorly in this index. 

                                                           
81 Western Europe and North America have been grouped into the one category because North 
America only covers two countries, the US and Canada. 
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Table 4.18: IQ Scores by Regional Group (Average 1960-2000) 

REGION MEAN STDEV 

Western Europe / North America 0.65 0.08 

Eastern Europe and Central Asia 0.51 0.05 

Latin America and Caribbean 0.47 0.06 

East Asia and Pacific 0.45 0.05 

Middle East and North Africa  0.40 0.05 

South Asia 0.38 0.05 

Sub Saharan Africa 0.32 0.03 

 

In addition to just looking at the levels of institutional quality, it is also worthwhile to 

get an appreciation of its volatility within individual countries over time. The rationale 

for this is that many in the literature have averaged the institutional measure used in 

their cross-sectional analysis over a shorter time period than the other variables (for 

example, investigating growth between 1960 and 2000, while using the ICRG index 

averaged between 1984-2000), and justified this by claiming that institutions are 

effectively invariant over time anyway.82 However, as was discussed in Chapter 3, 

given the 41-year time period in question here this is unlikely to be true. Anecdotal 

evidence does suggest that for some countries, the quality of their institutions has 

improved (or deteriorated) markedly since the 1960s. Some examples of this would 

include Afghanistan, Korea and Malaysia. To get a sense of these changes over time, 

Pearson correlation matrices for IQ have been constructed that compare the scores of 

countries that had at least thirty years of data between 1960-2000 (93 countries). The 

comparable dates, therefore, are for 1970 and 2000. If institutional quality really is 

invariant (making time series analysis largely redundant), then the result should be a 

correlation near or at unity. The further away from unity the correlation is, the greater 

the change in scores over this 30 year period. Of course, if the correlation approaches 

zero, this indicates that the institutional quality of a country in 1970 bears almost no 

relation to the institutional quality in 2000, which is not plausible and would indicate a 

problem with the index. 

 

                                                           
82 For example, in their original paper on institutional quality (1995), Knack and Keefer 
regressed their ICRG Institutional Quality index for 1982 against per capita growth between 
1974-89. 
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Table 4.19: Pearson Correlations Between IQ Score 1970 Versus 2000 

 Correlation 

IQ 1970 TO 2000 (93 Countries) 0.89 

ICRG 1984 TO 2000 (97 Countries) 0.80 

IQ 1984 TO 2000 (97 Countries) 0.95 

 

Although what may constitute an ‘appropriate’ figure for these correlations is unclear, 

the results from Table 4.19 at least indicate nothing untoward. As can be seen, the 

simple Pearson correlations are less than one, indicating that institutional quality does 

change over time. However, the score (0.89) is still quite high, suggesting that for 

many countries the change in institutional quality over time is modest. I also calculated 

the correlations for the ICRG measure between 1984-2000 as a comparative tool, and 

the IQ measure also between 1984-2000 (using the common sample for the two 

indicators). Interestingly, the ICRG measure suggests a greater variation in rankings 

over this period (0.80) compared to the IQ measure over the same period (0.95).  

Overall then, the variations in scores over time appear plausible, in the sense that 

while the correlations are extremely high (as one would expect), they are certainly not 

perfect, which indicates that institutional quality is not completely invariant over time. 

 

Correlations with Existing Measures 

The final issue to be addressed is the correlation this index has with other existing 

measures. Two such measures (KK and KKZ) have already been examined, however, 

there are others that have been used in the literature as well. To that end, Table 4.20 

shows the pair-wise correlations between the following institutional-type measures: 

 The sum of the Freedom House Civil and Political Liberties indices (1972-

2000); 

 The three KKZ indicators used previously (corruption, rule of law and 

government effectiveness, averaged between 1996-2000); 

 The KK measure from ICRG (average 1986-95); 
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 The log of settler mortality, from Acemoglu, Johnson and Robinson, 2001 

(with IQ as the average between 1960-2000); 

 Transparency International Corruption Perceptions Index (2001). 

 

Table 4.20: Correlation of Institutional Quality and Other Institutional Measures, 
Various Years. 

 IQ 
Freedom 
House 

Settler 
Mortality KKZ  ICRG (KK) 

Transparency 
International 

2001 

IQ 1.00        

Freedom House -0.62 a 1.00     

Settler Mortality -0.62 b 0.53 1.00    

KKZ  0.73 c -0.52 -0.62 1.00   

ICRG (KK) 0.79 d -0.73 -0.53 0.92 1.00  

Transparency International 2001 0.69 e -0.70 -0.73 0.97 0.88 1.00 
NOTES: 
a = IQ average 1972-2000 
b = IQ average 1960-2000 
c = IQ average 1996-2000 
d = IQ average 1986-95 
e = IQ average 1996-2000 

These results again suggest that this new measure may be appropriate in empirical 

research. For example, if one uses Settler Mortality as an instrument, it has a higher 

correlation with the IQ index than for the ICRG measure from Knack and Keefer and 

the same correlation as that between settler mortality and the KKZ indicator. While the 

Transparency International, Knack and Keefer and KKZ indicators all have a much 

higher correlation with each other than the new institutional measure, one has to 

remember that the TI and KKZ indicators are composite indicators that include the 

ICRG data as one of their components, so this is unsurprising. Finally, the new IQ 

index has a high correlation with the Freedom House index (higher scores indicate 

worse civil and political liberties) which, although not a measure of institutions in the 

strictest sense, has been used extensively in the literature in the past (see Chapter 2 

for a recap on some of these papers). 
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4.5 Comparison of Institutional Quality Measure with ICRG 

In keeping with the analysis arising from the individual Bureaucratic Quality measure 

developed above, Chart 4.15 has a series of charts comparing the scores from the 

ICRG measure of Institutional Quality with the one developed here. Thirty countries 

have been chosen as a representative sample, covering all major income and regional 

groups.83 While the Institutional Quality measure developed in this chapter certainly 

exhibits more ‘noise’ from period to period, the similar trends for countries in both 

indices since 1984 are clearly evident. The importance of these charts is that the 

analysis to date comparing the KK measure with the IQ index developed here has been 

in terms of the cross-sectional correlations on the average level of institutional quality. 

These charts demonstrate that, not only are the levels similar, but the changes in 

scores over time (at least since 1984) are also comparable. Given the extensive use of 

the ICRG index in empirical studies, this is an important result, as these charts provide 

some degree of confidence that this new measure of institutional quality may be 

appropriate to use not only in cross-sectional analysis, but in time series studies, as 

researchers can now take advantage of up to 24 additional years worth of data 

compared to the ICRG index.  

 

 

                                                           
83 Other countries could have been included here, but have been omitted for brevity. For 
example, although there is an overlap here with some of the countries included in the charts 
from the section on Bureaucratic Quality, not all have been replicated here. However, they 
could also have been included, as the correlations over time are still evident in the overall IQ 
index. This is also true for OECD countries, where both indices show relatively stable scores 
over time. As such, only a small sample of OECD countries (Australia, Japan, the Netherlands, 
USA and United Kingdom) have been included here as a representative sample. 



Chart 4.15: Comparison Between ICRG and Institutional Quality Measure 
Developed in Chapter For Thirty Countries 
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4.6 Concluding Comments 

This chapter has been devoted to deriving a new measure of Institutional Quality that 

has broad coverage across countries and across time. The main purpose here is to fill 

in a crucial gap in the literature on the relationship between a country’s institutions and 

its economic development in the medium-term. 

The over-riding consideration here is that the index provides a reasonable 

approximation of the major changes in institutional quality for countries over time. To 

that end, it was important that a number of steps be completed. First of all, the 

components chosen for this composite index had to conform, both theoretically and 

empirically, to an accepted broad definition of what constitutes institutional quality. By 

choosing the CIM, POLCON and Bureaucratic Quality indices as the components in the 

index, the relevant judicial, executive/legislative and bureaucratic institutions 

respectively are represented. With respect to the Bureaucratic Quality index, the novel 

use of data collection and data quality based on information from major statistical 

databases appears anecdotally to provide an extremely useful proxy for bureaucratic 

quality. It is closely related to existing, short run measures of bureaucratic quality, and 

specific case studies of selected countries seems to confirm its efficacy. The apparent 

strength of this index in modelling bureaucratic quality may allow it to stand alone in 

future empirical work. 

Although the type of weighting methodology used in the construction of the full index 

is in some respects a subjective decision, a reasonable amount of care has gone into 

assuring that these weights, based on the Knack and Keefer index of Institutional 

Quality, are appropriate ones to use. The degree of correlation between the scores for 

Institutional Quality derived from these weights and other alternative weighting 

methods are extremely high, suggesting that any improvements in the choice of 

weights are likely to be extremely minimal. 

Finally, a comparison of the ICRG index and the IQ index developed here show visually 

how changes in institutional quality scores match up to changes in the ICRG index. 

This gives some degree of confidence that this index can be employed in more formal 

econometric studies, both cross-sectionally as well as for time series.  

Although the resultant scores appear ‘sensible’, based on the summary statistics and 

the comparative country scores examined, it is also important to understand the 

limitations of this index. To some extent the biggest limitation of this index is, 
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paradoxically, also potentially its greatest strength. It provides extensive coverage 

across both time and countries, which is what is missing in the literature, however, the 

trade-off for this is that the components chosen are all fairly broad in scope. For 

example, the Contract Intensive Money index, which is being used here to proxy for 

contract and property rights, would probably benefit from having other, more detailed 

indicators of property rights to use alongside it. Unfortunately, any indicator that may 

be suitable for this purpose is unavailable across a broad spectrum of countries (and 

often time as well). The result of including these other, more specific indicators is that 

one ends up with the same problem encountered by others previously – the only 

countries with data on these issues are predominantly higher income countries, while 

smaller, poorer countries are not included. Therefore, I have opted to sacrifice a small 

degree of specificity for increased coverage, largely because it is in the area of time 

series analysis where this literature ultimately falls down. 

There is no doubt that detailed examinations of how changes in institutional quality 

over time affect economic development constitute the missing link in research in this 

area and are vital if we are to improve our understanding of the complex interactions 

between institutions and economic performance. With that in mind, the following two 

chapters will attempt to fill in some of this detail by looking specifically at how 

institutional quality affects economic growth. 

 



Appendix A: Institutional Quality Scores by Country, 1960-2000 
 

Table A1: Institutional Quality Scores, 1960-80 
Country 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 

Albania .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Algeria .. .. .. .. 0.21 0.22 0.24 0.26 0.28 0.29 0.29 0.28 0.28 0.28 0.29 0.30 0.29 0.31 0.30 0.29 0.29 

Angola .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Antigua and Barbuda .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Argentina 0.36 0.37 0.38 0.39 0.40 0.41 0.41 0.43 0.44 0.44 0.45 0.45 0.49 0.48 0.49 0.48 0.57 0.59 0.58 0.60 0.57 

Armenia .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Australia 0.60 0.63 0.62 0.65 0.65 0.65 0.65 0.65 0.65 0.66 0.68 0.69 0.68 0.68 0.68 0.69 0.68 0.68 0.69 0.69 0.69 

Austria 0.45 0.48 0.48 0.51 0.51 0.52 0.52 0.62 0.62 0.62 0.65 0.67 0.66 0.66 0.67 0.67 0.67 0.68 0.68 0.68 0.71 

Azerbaijan .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Bahamas, The .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.37 0.38 0.43 0.43 0.43 0.44 0.44 

Bahrain .. .. .. .. .. .. .. .. .. .. .. .. 0.34 0.38 0.40 0.46 0.48 0.47 0.49 0.48 0.52 

Bangladesh .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.34 0.35 0.41 0.42 0.42 0.42 0.41 

Barbados .. .. .. .. .. .. .. 0.40 0.40 0.40 0.46 0.47 0.46 0.46 0.47 0.46 0.46 0.47 0.47 0.47 0.47 

Belarus .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Belgium 0.39 0.38 0.40 0.41 0.40 0.41 0.41 0.41 0.42 0.46 0.48 0.48 0.49 0.49 0.49 0.59 0.59 0.59 0.59 0.62 0.63 

Belize .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Benin .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.37 0.36 0.37 0.39 0.36 0.37 

Bhutan .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Bolivia 0.16 0.18 0.19 0.22 0.22 0.23 0.24 0.25 0.26 0.26 0.29 0.32 0.32 0.31 0.33 0.34 0.41 0.41 0.41 0.41 0.40 

Bosnia & Herzegovina .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Botswana .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.38 0.39 0.39 0.40 0.39 

Brazil 0.42 0.45 0.47 0.42 0.42 0.44 0.43 0.44 0.45 0.48 0.47 0.50 0.49 0.50 0.50 0.58 0.58 0.58 0.59 0.60 0.58 

Bulgaria .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Burkina Faso .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Burundi .. .. .. .. 0.20 0.22 0.19 0.21 0.21 0.22 0.23 0.24 0.24 0.25 0.25 0.26 0.28 0.26 0.25 0.25 0.24 

Cambodia .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Cameroon .. 0.18 0.21 0.20 0.21 0.24 0.22 0.23 0.24 0.25 0.25 0.27 0.28 0.28 0.29 0.31 0.31 0.33 0.33 0.33 0.33 

Canada 0.64 0.65 0.67 0.68 0.67 0.72 0.74 0.74 0.74 0.74 0.73 0.74 0.73 0.73 0.74 0.73 0.74 0.74 0.74 0.74 0.76 

Cape Verde .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.19 0.23 0.23 0.23 0.24 

Central African Rep. .. .. .. 0.21 0.22 0.19 0.19 0.19 0.21 0.19 0.19 0.20 0.19 0.21 0.21 0.21 0.23 0.22 0.21 0.19 0.19 
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Country 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 

Chad .. 0.14 0.15 0.15 0.14 0.15 0.15 0.18 0.18 0.18 0.20 0.18 0.16 0.18 0.20 0.18 0.18 0.19 0.20 0.17 0.18 

Chile .. 0.43 0.47 0.46 0.44 0.49 0.46 0.47 0.48 0.48 0.47 0.45 0.43 0.45 0.46 0.55 0.60 0.60 0.60 0.64 0.64 

China .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Colombia 0.39 0.43 0.45 0.45 0.44 0.45 0.45 0.46 0.52 0.53 0.53 0.54 0.54 0.56 0.59 0.59 0.59 0.59 0.59 0.58 0.62 

Comoros .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Congo, Dem. Rep. .. .. .. 0.20 0.21 0.22 0.23 0.24 0.25 0.25 0.24 0.24 0.25 0.26 0.26 0.25 0.24 0.24 0.23 0.29 0.24 

Congo, Rep. .. 0.24 0.28 0.25 0.25 0.24 0.24 0.23 0.24 0.23 0.24 0.25 0.23 0.23 0.24 0.23 0.24 0.23 0.27 0.27 0.29 

Costa Rica 0.34 0.36 0.36 0.38 0.39 0.41 0.41 0.42 0.41 0.41 0.41 0.45 0.45 0.44 0.45 0.47 0.48 0.54 0.55 0.54 0.55 

Cote d'Ivoire .. .. 0.26 0.25 0.28 0.29 0.29 0.29 0.30 0.32 0.32 0.33 0.32 0.33 0.34 0.40 0.42 0.43 0.42 0.40 0.38 

Croatia .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Cyprus 0.28 0.31 0.31 0.33 0.32 0.33 0.33 0.33 0.33 0.34 0.36 0.37 0.37 0.37 0.37 0.39 0.45 0.45 0.45 0.45 0.45 

Czech Republic .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Denmark 0.51 0.53 0.55 0.56 0.55 0.55 0.57 0.57 0.57 0.58 0.57 0.57 0.57 0.57 0.58 0.68 0.68 0.69 0.69 0.60 0.58 

Djibouti .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Dominica .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.43 0.42 

Dominican Republic 0.32 0.33 0.32 0.31 0.32 0.34 0.36 0.36 0.42 0.42 0.45 0.50 0.51 0.52 0.53 0.51 0.51 0.51 0.50 0.51 0.50 

Ecuador 0.34 0.36 0.38 0.37 0.38 0.38 0.41 0.42 0.42 0.43 0.42 0.44 0.45 0.45 0.46 0.45 0.52 0.52 0.51 0.52 0.53 

Egypt, Arab Rep. .. .. .. .. .. .. .. .. .. .. .. 0.36 0.36 0.36 0.37 0.38 0.39 0.47 0.48 0.49 0.50 

El Salvador 0.35 0.37 0.37 0.40 0.40 0.40 0.41 0.42 0.42 0.42 0.42 0.44 0.44 0.44 0.44 0.45 0.51 0.51 0.51 0.47 0.47 

Equatorial Guinea .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Eritrea .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Estonia .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Ethiopia 0.17 0.16 0.17 0.16 0.17 0.19 0.20 0.22 0.22 0.22 0.23 0.26 0.26 0.27 0.26 0.23 0.28 0.31 0.31 0.31 0.30 

Fiji .. .. .. .. .. .. .. .. .. .. 0.40 0.40 0.41 0.41 0.42 0.42 0.42 0.42 0.42 0.47 0.47 

Finland 0.56 0.59 0.58 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.60 0.61 0.60 0.60 0.60 0.76 0.75 0.76 0.76 0.77 0.77 

France 0.45 0.48 0.50 0.51 0.51 0.51 0.51 0.51 0.52 0.52 0.55 0.56 0.55 0.55 0.56 0.67 0.67 0.69 0.70 0.70 0.71 

Gabon .. 0.19 0.19 0.19 0.18 0.18 0.23 0.23 0.24 0.24 0.24 0.24 0.24 0.25 0.25 0.27 0.28 0.28 0.30 0.31 0.31 

Gambia, The .. .. .. .. .. 0.17 0.22 0.22 0.23 0.22 0.22 0.21 0.23 0.20 0.23 0.23 0.26 0.31 0.34 0.32 0.32 

Georgia .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Germany 0.45 0.48 0.50 0.49 0.49 0.49 0.49 0.50 0.50 0.50 0.49 0.64 0.64 0.64 0.63 0.64 0.65 0.65 0.65 0.65 0.67 

Ghana 0.25 0.28 0.29 0.30 0.30 0.33 0.34 0.34 0.34 0.34 0.35 0.37 0.35 0.37 0.36 0.40 0.40 0.39 0.39 0.40 0.38 

Greece 0.41 0.45 0.47 0.48 0.47 0.46 0.47 0.44 0.46 0.47 0.47 0.48 0.48 0.47 0.48 0.49 0.58 0.58 0.61 0.61 0.59 

Grenada .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.30 0.30 0.31 0.38 0.37 0.36 0.35 

Guatemala 0.36 0.40 0.39 0.39 0.39 0.42 0.43 0.44 0.45 0.44 0.45 0.48 0.48 0.49 0.47 0.48 0.48 0.55 0.56 0.55 0.54 

Guinea .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Guinea-Bissau .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Guyana .. .. .. .. .. .. 0.32 0.34 0.34 0.34 0.34 0.35 0.35 0.35 0.35 0.35 0.34 0.37 0.37 0.38 0.37 
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Country 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 

Haiti 0.17 0.18 0.18 0.18 0.18 0.19 0.18 0.19 0.19 0.20 0.20 0.23 0.25 0.26 0.27 0.28 0.29 0.29 0.29 0.28 0.29 

Honduras 0.37 0.39 0.39 0.40 0.40 0.41 0.42 0.42 0.43 0.43 0.43 0.45 0.44 0.44 0.51 0.51 0.49 0.49 0.50 0.49 0.48 

Hungary .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Iceland 0.48 0.49 0.50 0.50 0.49 0.48 0.48 0.49 0.50 0.51 0.50 0.50 0.51 0.53 0.53 0.52 0.61 0.61 0.61 0.62 0.60 

India 0.29 0.31 0.32 0.33 0.33 0.33 0.34 0.35 0.35 0.36 0.37 0.39 0.39 0.39 0.40 0.48 0.48 0.49 0.50 0.52 0.50 

Indonesia .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.38 0.43 

Iran, Islamic Rep. .. 0.30 0.34 0.37 0.37 0.38 0.38 0.38 0.38 0.39 0.40 0.42 0.42 0.42 0.45 0.44 0.50 0.50 0.41 0.45 0.43 

Ireland .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Israel 0.54 0.57 0.50 0.51 0.51 0.59 0.59 0.60 0.60 0.60 0.62 0.65 0.64 0.63 0.64 0.64 0.65 0.66 0.65 0.66 0.67 

Italy .. .. 0.51 0.53 0.53 0.54 0.54 0.56 0.56 0.56 0.69 0.70 0.74 0.74 0.74 0.74 0.74 0.75 0.75 0.75 0.74 

Jamaica .. .. 0.42 0.43 0.41 0.41 0.41 0.41 0.42 0.42 0.44 0.45 0.46 0.46 0.46 0.46 0.53 0.52 0.52 0.52 0.51 

Japan 0.53 0.56 0.57 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.59 0.59 0.59 0.59 0.59 0.60 0.60 0.71 0.71 0.71 0.76 

Jordan 0.24 0.27 0.28 0.29 0.30 0.33 0.35 0.31 0.29 0.30 0.29 0.32 0.38 0.39 0.40 0.41 0.45 0.46 0.47 0.47 0.45 

Kazakhstan .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Kenya .. .. .. .. .. .. 0.34 0.34 0.34 0.35 0.35 0.37 0.36 0.39 0.39 0.45 0.45 0.45 0.45 0.45 0.44 

Korea, Rep. .. 0.43 0.47 0.49 0.46 0.48 0.50 0.51 0.52 0.53 0.52 0.55 0.55 0.55 0.55 0.55 0.64 0.65 0.64 0.65 0.67 

Kuwait .. .. 0.32 0.32 0.33 0.33 0.33 0.33 0.35 0.36 0.37 0.39 0.39 0.39 0.39 0.44 0.45 0.46 0.46 0.46 0.46 

Kyrgyz Republic .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Lao PDR .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Latvia .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Lebanon .. .. .. .. 0.32 0.33 0.32 0.32 0.32 0.32 0.33 0.35 0.35 0.32 0.32 0.30 0.28 0.31 0.30 0.31 0.32 

Lesotho .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.42 

Liberia .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.28 0.28 0.29 0.29 0.29 0.30 0.29 

Libya 0.21 0.22 0.24 0.24 0.24 0.25 0.24 0.23 0.24 0.23 0.24 0.28 0.28 0.27 0.29 0.27 0.27 0.28 0.26 0.27 0.32 

Lithuania .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Luxembourg .. .. .. .. 0.46 0.46 0.46 0.46 0.46 0.47 0.47 0.47 0.47 0.48 0.46 0.54 0.54 0.54 0.55 0.55 0.54 

Macedonia, FYR .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Madagascar .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.33 0.34 0.35 0.34 0.34 0.32 

Malawi .. .. .. .. .. 0.32 0.33 0.33 0.35 0.36 0.36 0.37 0.36 0.37 0.37 0.38 0.38 0.41 0.40 0.41 0.40 

Malaysia .. .. .. 0.34 0.35 0.34 0.36 0.38 0.39 0.40 0.40 0.43 0.44 0.43 0.50 0.49 0.50 0.50 0.50 0.51 0.53 

Maldives .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.27 0.29 0.29 0.29 0.31 

Mali .. .. 0.19 0.17 0.16 0.18 0.20 0.21 0.22 0.21 0.20 0.20 0.20 0.20 0.23 0.27 0.26 0.25 0.27 0.26 0.25 

Malta .. .. .. .. 0.33 0.35 0.34 0.34 0.34 0.35 0.35 0.42 0.42 0.41 0.41 0.40 0.41 0.40 0.41 0.39 0.38 

Mauritania .. .. 0.17 0.21 0.19 0.22 0.26 0.27 0.28 0.26 0.28 0.28 0.27 0.29 0.29 0.34 0.34 0.34 0.33 0.32 0.32 

Mauritius .. .. .. .. .. .. .. .. 0.37 0.38 0.40 0.39 0.40 0.40 0.41 0.41 0.46 0.47 0.48 0.48 0.52 

Mexico 0.39 0.42 0.43 0.43 0.43 0.45 0.45 0.45 0.45 0.46 0.46 0.48 0.47 0.47 0.47 0.48 0.48 0.50 0.50 0.58 0.57 

Moldova .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
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Country 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 

Mongolia .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Morocco 0.29 0.31 0.32 0.31 0.31 0.33 0.32 0.32 0.31 0.34 0.33 0.35 0.35 0.35 0.36 0.41 0.42 0.42 0.45 0.45 0.43 

Mozambique .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Myanmar 0.17 0.17 0.17 0.13 0.12 0.12 0.14 0.14 0.14 0.13 0.16 0.17 0.16 0.15 0.14 0.14 0.17 0.16 0.16 0.17 0.17 

Nepal 0.19 0.21 0.21 0.21 0.23 0.22 0.21 0.22 0.22 0.24 0.23 0.27 0.28 0.28 0.29 0.32 0.38 0.38 0.39 0.38 0.37 

Netherlands 0.56 0.57 0.59 0.60 0.59 0.59 0.59 0.69 0.69 0.70 0.71 0.74 0.71 0.71 0.71 0.71 0.71 0.74 0.74 0.74 0.74 

New Zealand 0.44 0.47 0.47 0.48 0.50 0.50 0.50 0.50 0.50 0.50 0.49 0.53 0.63 0.63 0.63 0.63 0.63 0.64 0.64 0.65 0.63 

Nicaragua 0.31 0.34 0.33 0.36 0.37 0.41 0.40 0.41 0.40 0.41 0.40 0.42 0.42 0.43 0.43 0.43 0.43 0.49 0.46 0.45 0.44 

Niger .. .. 0.23 0.24 0.24 0.21 0.21 0.24 0.24 0.25 0.25 0.25 0.26 0.27 0.28 0.29 0.28 0.30 0.31 0.29 0.29 

Nigeria 0.25 0.27 0.28 0.28 0.28 0.30 0.29 0.28 0.31 0.30 0.31 0.33 0.33 0.34 0.36 0.35 0.36 0.39 0.38 0.40 0.40 

Norway 0.50 0.52 0.54 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.54 0.55 0.55 0.55 0.56 0.66 0.67 0.69 0.69 0.70 0.69 

Oman .. .. .. .. .. .. .. .. .. .. .. .. 0.30 0.28 0.31 0.33 0.34 0.34 0.35 0.34 0.35 

Pakistan 0.23 0.26 0.28 0.30 0.30 0.31 0.34 0.36 0.36 0.34 0.35 0.38 0.38 0.38 0.37 0.38 0.46 0.45 0.45 0.44 0.42 

Papua New Guinea .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.43 0.43 0.45 0.45 0.45 

Paraguay 0.27 0.29 0.32 0.34 0.34 0.34 0.35 0.39 0.39 0.39 0.39 0.41 0.42 0.42 0.42 0.48 0.49 0.49 0.48 0.48 0.47 

Peru 0.43 0.45 0.45 0.43 0.45 0.45 0.45 0.45 0.42 0.42 0.42 0.43 0.43 0.43 0.44 0.43 0.44 0.50 0.51 0.51 0.50 

Philippines 0.40 0.43 0.46 0.46 0.47 0.46 0.47 0.46 0.48 0.47 0.46 0.49 0.47 0.48 0.47 0.48 0.49 0.57 0.58 0.57 0.57 

Poland .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.51 0.52 

Portugal 0.27 0.31 0.34 0.35 0.36 0.39 0.40 0.41 0.43 0.43 0.45 0.48 0.48 0.49 0.46 0.55 0.64 0.65 0.66 0.67 0.66 

Qatar .. .. .. .. .. .. .. .. .. .. .. 0.32 0.33 0.33 0.33 0.34 0.33 0.33 0.33 0.33 0.34 

Romania .. .. .. .. .. .. .. .. .. .. .. .. .. 0.45 0.46 0.46 0.46 0.46 0.46 0.45 0.47 

Russian Federation .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Rwanda .. .. .. .. 0.23 0.21 0.22 0.23 0.26 0.27 0.27 0.27 0.27 0.27 0.28 0.28 0.35 0.36 0.35 0.36 0.35 

Samoa .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.36 0.31 

Sao Tome and Principe .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Saudi Arabia 0.16 0.16 0.16 0.16 0.17 0.17 0.18 0.18 0.19 0.18 0.18 0.23 0.22 0.23 0.24 0.25 0.26 0.26 0.27 0.26 0.27 

Senegal .. .. 0.28 0.29 0.28 0.28 0.30 0.31 0.32 0.32 0.33 0.33 0.34 0.35 0.42 0.43 0.43 0.44 0.45 0.46 0.44 

Seychelles .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.34 0.34 0.34 0.35 

Sierra Leone .. 0.20 0.20 0.22 0.25 0.24 0.25 0.25 0.24 0.25 0.24 0.24 0.25 0.25 0.26 0.25 0.26 0.27 0.28 0.28 0.28 

Singapore .. .. .. .. .. 0.40 0.40 0.43 0.45 0.44 0.44 0.46 0.56 0.57 0.57 0.57 0.57 0.56 0.56 0.57 0.59 

Slovak Republic .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Slovenia .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Solomon Islands .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.33 0.33 0.32 

South Africa .. .. .. .. .. 0.52 0.53 0.52 0.53 0.52 0.54 0.55 0.56 0.56 0.57 0.57 0.58 0.58 0.58 0.58 0.56 

Spain 0.44 0.48 0.53 0.53 0.53 0.54 0.53 0.53 0.53 0.54 0.54 0.56 0.57 0.57 0.57 0.68 0.69 0.70 0.71 0.72 0.74 

Sri Lanka 0.34 0.36 0.37 0.38 0.38 0.38 0.40 0.40 0.40 0.40 0.43 0.43 0.43 0.40 0.42 0.48 0.48 0.48 0.50 0.51 0.51 

St. Kitts and Nevis .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 
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Country 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 

St. Lucia .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.41 

St. Vincent & Grenadines .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.44 

Sudan 0.17 0.17 0.17 0.22 0.19 0.21 0.20 0.22 0.21 0.18 0.18 0.19 0.20 0.20 0.21 0.22 0.23 0.25 0.24 0.24 0.23 

Suriname .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.27 

Swaziland .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.41 0.41 0.42 0.41 0.42 0.42 0.41 

Sweden 0.54 0.56 0.58 0.59 0.61 0.61 0.62 0.62 0.62 0.62 0.72 0.74 0.74 0.74 0.74 0.74 0.73 0.73 0.74 0.74 0.73 

Switzerland 0.45 0.49 0.50 0.51 0.50 0.51 0.51 0.51 0.51 0.52 0.51 0.51 0.50 0.50 0.50 0.51 0.51 0.59 0.60 0.60 0.59 

Syrian Arab Republic 0.21 0.22 0.21 0.19 0.19 0.19 0.19 0.18 0.18 0.19 0.20 0.22 0.23 0.22 0.26 0.28 0.27 0.31 0.32 0.32 0.31 

Tajikistan .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Tanzania .. .. .. .. .. .. 0.26 0.27 0.29 0.29 0.27 0.28 0.28 0.29 0.29 0.30 0.35 0.36 0.36 0.36 0.35 

Thailand 0.33 0.39 0.42 0.41 0.41 0.41 0.42 0.43 0.45 0.46 0.46 0.48 0.48 0.48 0.49 0.58 0.58 0.59 0.59 0.60 0.58 

Togo .. .. 0.17 0.17 0.19 0.19 0.20 0.21 0.22 0.23 0.24 0.24 0.24 0.24 0.30 0.27 0.28 0.28 0.29 0.29 0.27 

Tonga .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Trinidad and Tobago .. .. .. .. .. .. .. 0.42 0.44 0.44 0.46 0.47 0.46 0.46 0.47 0.52 0.53 0.54 0.55 0.54 0.54 

Tunisia 0.22 0.26 0.29 0.30 0.31 0.31 0.31 0.31 0.31 0.32 0.32 0.33 0.34 0.34 0.34 0.35 0.39 0.39 0.39 0.40 0.40 

Turkey 0.28 0.33 0.34 0.35 0.35 0.36 0.36 0.36 0.41 0.41 0.44 0.44 0.45 0.45 0.51 0.52 0.51 0.50 0.50 0.50 0.48 

Uganda .. .. .. .. .. .. 0.27 0.27 0.28 0.27 0.27 0.27 0.29 0.29 0.29 0.29 0.28 0.26 0.26 0.24 0.29 

Ukraine .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

United Arab Emirates .. .. .. .. .. .. .. .. .. .. .. .. .. 0.34 0.35 0.36 0.36 0.36 0.37 0.36 0.36 

United Kingdom 0.46 0.49 0.51 0.53 0.51 0.51 0.51 0.51 0.52 0.53 0.63 0.65 0.65 0.65 0.65 0.65 0.66 0.65 0.65 0.65 0.70 

United States 0.61 0.63 0.64 0.65 0.64 0.64 0.64 0.64 0.63 0.64 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.75 0.79 

Uruguay 0.40 0.43 0.41 0.43 0.42 0.41 0.38 0.38 0.38 0.36 0.39 0.41 0.43 0.40 0.43 0.46 0.48 0.50 0.59 0.59 0.57 

Vanuatu .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.28 

Venezuela 0.38 0.42 0.44 0.50 0.51 0.52 0.51 0.52 0.52 0.49 0.56 0.59 0.59 0.60 0.61 0.63 0.63 0.63 0.63 0.62 0.60 

Vietnam .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Yemen, Rep. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Zambia .. .. .. .. .. 0.37 0.37 0.37 0.36 0.38 0.40 0.40 0.40 0.40 0.40 0.39 0.39 0.40 0.44 0.45 0.44 

Zimbabwe .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.43 
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Table A1: Institutional Quality Scores, 1981-2000 [Cont.] 
COUNTRY 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
Afghanistan .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Albania .. .. .. .. .. .. .. .. .. .. .. .. .. 0.44 0.46 0.51 0.48 0.51 0.50 0.50 

Algeria 0.29 0.31 0.31 0.31 0.32 0.30 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.32 0.32 0.31 0.31 0.33 0.33 0.33 

American Samoa .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Andorra .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Angola .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.29 0.30 0.27 0.27 0.30 0.30 

Antigua and Barbuda 0.35 0.35 0.35 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.35 0.34 0.34 0.35 0.36 0.36 0.36 0.36 0.40 0.36 

Argentina 0.58 0.57 0.57 0.59 0.57 0.59 0.60 0.61 0.57 0.59 0.64 0.68 0.70 0.72 0.72 0.72 0.71 0.71 0.71 0.70 

Armenia .. .. .. .. .. .. .. .. .. .. .. 0.42 0.43 0.42 0.37 0.38 0.48 0.49 0.52 0.52 

Aruba .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Australia 0.69 0.69 0.70 0.69 0.70 0.74 0.74 0.75 0.77 0.76 0.76 0.75 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 

Austria 0.71 0.71 0.71 0.71 0.72 0.72 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.75 0.75 0.74 0.74 0.71 0.73 0.73 

Azerbaijan .. .. .. .. .. .. .. .. .. .. .. 0.36 0.31 0.39 0.40 0.38 0.39 .. .. .. 

Bahamas, The 0.44 0.44 0.44 0.44 0.44 0.45 0.44 0.43 0.43 0.42 0.44 0.44 0.44 0.44 0.45 0.44 0.45 0.45 0.43 0.42 

Bahrain 0.52 0.50 0.52 0.51 0.52 0.51 0.52 0.52 0.54 0.53 0.54 0.54 0.54 0.54 0.55 0.54 0.53 0.55 0.55 0.57 

Bangladesh 0.42 0.42 0.44 0.44 0.45 0.44 0.44 0.44 0.46 0.46 0.47 0.47 0.46 0.46 0.47 0.49 0.48 0.47 0.46 0.48 

Barbados 0.48 0.48 0.48 0.48 0.48 0.48 0.48 0.47 0.47 0.47 0.48 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.47 

Belarus .. .. .. .. .. .. .. .. .. .. .. .. .. 0.49 0.47 0.50 0.50 0.55 0.52 0.54 

Belgium 0.68 0.69 0.71 0.70 0.71 0.71 0.72 0.71 0.72 0.72 0.73 0.75 0.76 0.77 0.79 0.79 0.78 0.74 0.76 0.76 

Belize 0.38 0.39 0.40 0.44 0.44 0.43 0.44 0.44 0.44 0.45 0.45 0.46 0.47 0.48 0.48 0.49 0.48 0.48 0.46 0.45 

Benin 0.33 0.36 0.37 0.36 0.38 0.36 0.37 0.37 0.34 0.36 0.35 0.37 0.41 0.36 0.39 0.43 0.39 0.40 0.35 0.35 

Bermuda .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Bhutan .. .. 0.30 0.28 0.28 0.27 0.26 0.26 0.27 0.27 0.27 0.26 0.28 0.29 0.29 0.29 0.29 0.29 0.29 0.29 

Bolivia 0.41 0.41 0.39 0.34 0.37 0.44 0.47 0.46 0.49 0.51 0.52 0.52 0.53 0.52 0.52 0.54 0.55 0.55 0.56 0.56 

Bosnia and Herzegovina .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.37 0.40 0.37 0.37 

Botswana 0.38 0.38 0.39 0.40 0.40 0.40 0.41 0.40 0.40 0.39 0.40 0.41 0.40 0.42 0.44 0.43 0.43 0.44 0.43 0.40 

Brazil 0.60 0.61 0.62 0.62 0.64 0.63 0.63 0.69 0.69 0.67 0.65 0.68 0.69 0.65 0.67 0.67 0.67 0.67 0.66 0.64 

Brunei .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Bulgaria .. .. .. .. .. .. .. .. .. .. 0.55 0.56 0.57 0.58 0.59 0.61 0.57 0.59 0.59 0.61 

Burkina Faso .. .. .. 0.32 0.32 0.31 0.32 0.33 0.32 0.32 0.31 0.32 0.31 0.32 0.31 0.30 0.29 0.28 0.30 0.33 

Burundi 0.23 0.23 0.26 0.25 0.31 0.31 0.30 0.31 0.32 0.33 0.34 0.33 0.33 0.33 0.31 0.31 0.32 0.32 0.33 0.33 
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COUNTRY 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
Cambodia .. .. .. .. .. .. .. .. .. .. .. .. 0.23 0.29 0.30 0.32 0.30 0.28 0.30 0.33 

Cameroon 0.32 0.34 0.34 0.34 0.34 0.34 0.32 0.33 0.35 0.36 0.34 0.33 0.34 0.35 0.36 0.35 0.32 0.31 0.31 0.31 

Canada 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.76 0.76 0.76 0.76 0.76 0.76 0.77 0.77 0.77 0.77 0.76 0.76 

Cape Verde 0.23 0.24 0.25 0.26 0.26 0.28 0.28 0.28 0.28 0.29 0.31 0.30 0.32 0.32 0.32 0.33 0.33 0.33 0.33 0.33 

Cayman Islands .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Central African Republic 0.17 0.17 0.17 0.17 0.18 0.17 0.17 0.18 0.19 0.19 0.17 0.16 0.15 0.18 0.16 0.16 0.16 0.17 0.17 0.16 

Chad 0.16 0.16 0.17 0.17 0.17 0.18 0.19 0.19 0.20 0.18 0.18 0.17 0.16 0.19 0.18 0.15 0.16 0.16 0.17 0.17 

Channel Islands .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Chile 0.64 0.66 0.65 0.65 0.66 0.66 0.66 0.67 0.68 0.68 0.69 0.69 0.70 0.72 0.73 0.76 0.76 0.76 0.76 0.76 

China .. .. .. .. 0.38 0.38 0.39 0.38 0.39 0.39 0.40 0.40 0.41 0.41 0.41 0.42 0.42 0.42 0.42 0.42 

Colombia 0.61 0.60 0.60 0.60 0.61 0.58 0.61 0.60 0.59 0.66 0.66 0.67 0.68 0.70 0.70 0.71 0.71 0.71 0.69 0.69 

Comoros .. 0.21 0.20 0.19 0.20 0.22 0.24 0.24 0.25 0.24 0.25 0.25 0.25 0.24 0.23 0.23 0.23 0.22 0.22 0.22 

Congo, Dem. Rep. 0.22 0.23 0.33 0.21 0.20 0.21 0.21 0.21 0.20 0.21 0.20 0.22 0.18 0.21 0.16 .. .. .. .. .. 

Congo, Rep. 0.29 0.28 0.29 0.29 0.30 0.28 0.27 0.28 0.28 0.28 0.29 0.30 0.31 0.31 0.29 0.30 0.26 0.27 0.25 0.29 

Costa Rica 0.56 0.55 0.55 0.55 0.55 0.55 0.55 0.55 0.56 0.56 0.56 0.55 0.56 0.56 0.56 0.60 0.59 0.59 0.60 0.61 

Cote d'Ivoire 0.38 0.39 0.39 0.38 0.39 0.38 0.39 0.39 0.40 0.39 0.39 0.38 0.38 0.41 0.43 0.43 0.41 0.41 0.41 0.40 

Croatia .. .. .. .. .. .. .. .. .. .. .. .. 0.56 0.58 0.59 0.62 0.62 0.65 0.65 0.65 

Cuba .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Cyprus 0.45 0.44 0.44 0.44 0.45 0.45 0.46 0.45 0.46 0.46 0.47 0.47 0.47 0.49 0.49 0.48 0.48 0.48 0.49 0.50 

Czech Republic .. .. .. .. .. .. .. .. .. .. .. .. 0.71 0.70 0.71 0.71 0.71 0.71 0.68 0.69 

Denmark 0.67 0.67 0.68 0.68 0.68 0.68 0.69 0.70 0.70 0.70 0.74 0.72 0.72 0.73 0.74 0.74 0.74 0.73 0.72 0.73 

Djibouti .. .. .. 0.26 0.27 0.28 0.28 0.28 0.28 0.28 0.28 0.27 0.27 0.27 0.28 0.27 0.27 0.27 0.27 0.27 

Dominica 0.42 0.42 0.44 0.41 0.42 0.44 0.42 0.42 0.43 0.43 0.44 0.42 0.44 0.44 0.45 0.45 0.46 0.44 0.44 0.45 

Dominican Republic 0.49 0.49 0.50 0.48 0.48 0.49 0.48 0.48 0.47 0.47 0.51 0.51 0.51 0.52 0.51 0.53 0.52 0.52 0.51 0.52 

Ecuador 0.53 0.53 0.53 0.54 0.51 0.51 0.53 0.52 0.53 0.55 0.54 0.54 0.58 0.59 0.60 0.60 0.59 0.60 0.59 .. 

Egypt, Arab Rep. 0.51 0.52 0.52 0.53 0.51 0.52 0.53 0.53 0.56 0.57 0.57 0.57 0.57 0.57 0.57 0.56 0.56 0.57 0.56 0.55 

El Salvador 0.46 0.49 0.48 0.48 0.51 0.51 0.49 0.51 0.49 0.51 0.53 0.52 0.53 0.54 0.56 0.59 0.59 0.60 0.59 .. 

Equatorial Guinea .. .. .. .. 0.14 0.10 0.11 0.21 0.14 0.25 0.22 0.21 0.21 0.18 0.15 0.17 0.20 0.23 0.21 0.21 

Eritrea .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.30 0.30 0.30 0.29 

Estonia .. .. .. .. .. .. .. .. .. .. .. .. 0.53 0.55 0.57 0.62 0.65 0.65 0.64 0.66 

Ethiopia 0.34 0.34 0.35 0.35 0.36 0.35 0.35 0.35 0.35 0.35 0.34 0.33 0.37 0.38 0.39 0.39 0.41 0.43 0.43 0.43 

Faeroe Islands .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Fiji 0.47 0.48 0.48 0.48 0.48 0.48 0.46 0.46 0.46 0.46 0.47 0.49 0.49 0.49 0.48 0.48 0.47 0.46 0.45 0.41 
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Finland 0.77 0.77 0.78 0.78 0.78 0.78 0.78 0.78 0.79 0.78 0.79 0.78 0.79 0.79 0.81 0.80 0.79 0.79 0.80 0.79 

France 0.71 0.75 0.75 0.73 0.71 0.72 0.73 0.74 0.77 0.79 0.79 0.77 0.76 0.77 0.78 0.78 0.77 0.73 0.75 0.75 

French Polynesia .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Gabon 0.31 0.31 0.31 0.31 0.31 0.32 0.31 0.32 0.31 0.31 0.32 0.31 0.32 0.31 0.30 0.31 0.31 0.30 0.31 0.29 

Gambia, The 0.31 0.30 0.33 0.33 0.33 0.33 0.35 0.34 0.34 0.34 0.34 0.35 0.36 0.35 0.35 0.36 0.34 0.32 0.32 0.31 

Georgia .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.25 0.27 0.35 0.39 0.41 0.42 

Germany 0.67 0.68 0.67 0.67 0.67 0.67 0.68 0.67 0.67 0.68 0.71 0.72 0.72 0.72 0.72 0.72 0.72 0.73 0.72 0.72 

Germany, Fed. Rep. (former) .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Ghana 0.35 0.36 0.35 0.34 0.35 0.35 0.35 0.35 0.37 0.39 0.41 0.40 0.40 0.39 0.39 0.40 0.40 0.40 0.38 0.37 

Greece 0.60 0.61 0.62 0.63 0.62 0.63 0.64 0.65 0.64 0.64 0.64 0.64 0.65 0.65 0.66 0.66 0.66 0.63 0.70 0.69 

Greenland .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Grenada 0.34 0.34 0.36 0.38 0.38 0.39 0.39 0.41 0.41 0.42 0.42 0.40 0.42 0.43 0.42 0.42 0.40 0.42 0.40 0.41 

Guam .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Guatemala 0.54 0.54 0.53 0.54 0.54 0.54 0.56 0.55 0.55 0.54 0.55 0.54 0.55 0.55 0.56 0.58 0.56 0.58 0.55 0.57 

Guinea .. .. .. .. .. .. .. .. .. .. 0.23 0.25 0.24 0.25 0.26 0.29 0.28 .. .. .. 

Guinea-Bissau .. .. .. .. .. 0.17 0.23 0.23 0.22 0.34 0.23 0.24 0.25 0.25 0.27 0.27 0.22 0.20 0.17 0.14 

Guyana 0.37 0.36 0.36 0.36 0.36 0.33 0.33 0.33 0.33 0.33 0.34 0.39 0.38 0.38 0.38 0.38 0.39 0.38 0.38 0.37 

Haiti 0.29 0.28 0.28 0.27 0.28 0.28 0.27 0.33 0.26 0.26 0.26 0.26 0.26 0.27 0.28 0.30 0.30 0.30 0.30 0.29 

Honduras 0.49 0.51 0.52 0.52 0.52 0.53 0.54 0.52 0.51 0.52 0.52 0.53 0.52 0.51 0.53 0.54 0.53 0.54 0.53 0.52 

Hong Kong, China .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Hungary .. 0.53 0.53 0.52 0.52 0.52 0.52 0.52 0.52 0.54 0.58 0.62 0.63 0.64 0.65 0.65 0.68 0.68 0.68 0.68 

Iceland 0.60 0.60 0.61 0.61 0.61 0.64 0.64 0.65 0.66 0.67 0.70 0.70 0.70 0.71 0.71 0.70 0.69 0.70 0.69 0.69 

India 0.48 0.49 0.49 0.49 0.49 0.50 0.50 0.51 0.51 0.51 0.51 0.53 0.54 0.54 0.53 0.53 0.54 0.55 0.54 0.55 

Indonesia 0.48 0.49 0.49 0.49 0.51 0.51 0.52 0.53 0.54 0.54 0.55 0.55 0.55 0.55 0.55 0.56 0.55 0.56 0.55 0.55 

Iran, Islamic Rep. 0.43 0.43 0.44 0.42 0.41 0.44 0.44 0.44 0.45 0.46 0.47 0.47 0.48 0.48 0.48 0.49 0.50 0.50 0.50 0.50 

Iraq .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Ireland .. 0.62 0.64 0.65 0.64 0.66 0.66 0.67 0.66 0.68 0.68 0.67 0.68 0.68 0.69 0.69 0.69 0.68 0.69 0.68 

Isle of Man .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Israel 0.69 0.69 0.69 0.69 0.70 0.69 0.70 0.70 0.73 0.74 0.74 0.74 0.74 0.74 0.76 0.76 0.76 0.76 0.75 0.75 

Italy 0.74 0.74 0.75 0.75 0.75 0.76 0.77 0.77 0.77 0.78 0.78 0.77 0.78 0.78 0.77 0.77 0.77 0.77 0.78 0.77 

Jamaica 0.51 0.52 0.52 0.51 0.52 0.52 0.52 0.51 0.52 0.52 0.53 0.54 0.54 0.54 0.54 0.54 0.53 0.53 0.52 0.51 

Japan 0.75 0.76 0.75 0.76 0.73 0.73 0.73 0.74 0.73 0.74 0.78 0.77 0.77 0.78 0.79 0.78 0.77 0.76 0.75 0.75 

Jordan 0.46 0.46 0.47 0.47 0.47 0.47 0.48 0.48 0.49 0.49 0.50 0.50 0.51 0.50 0.51 0.52 0.53 0.53 0.55 0.53 
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COUNTRY 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
Kazakhstan .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.48 0.51 0.53 0.57 

Kenya 0.43 0.44 0.43 0.44 0.43 0.44 0.43 0.43 0.42 0.44 0.44 0.43 0.45 0.46 0.46 0.47 0.47 0.48 0.47 0.47 

Kiribati .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Korea, Dem. Rep. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Korea, Rep. 0.68 0.68 0.68 0.67 0.71 0.71 0.71 0.73 0.74 0.76 0.77 0.76 0.75 0.75 0.72 0.72 0.71 0.70 0.70 0.70 

Kuwait 0.46 0.46 0.46 0.46 0.45 0.46 0.46 0.46 0.46 0.42 0.45 0.44 0.45 0.46 0.48 0.48 0.47 0.47 0.47 0.46 

Kyrgyz Republic .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.37 0.36 0.39 0.43 0.44 0.41 

Lao PDR .. .. .. .. .. .. .. .. 0.26 0.26 0.27 0.29 0.30 0.31 0.32 0.33 0.34 0.36 0.36 0.37 

Latvia .. .. .. .. .. .. .. .. .. .. .. .. 0.51 0.57 0.60 0.61 0.64 0.64 0.63 0.64 

Lebanon 0.32 0.33 0.32 0.33 0.33 0.34 0.35 0.34 0.34 0.35 0.35 0.36 0.39 0.40 0.40 0.40 0.42 0.41 0.41 0.41 

Lesotho 0.41 0.40 0.40 0.40 0.40 0.40 0.41 0.41 0.41 0.41 0.42 0.41 0.42 0.41 0.42 0.42 0.42 0.41 0.42 0.41 

Liberia 0.28 0.28 0.28 0.26 0.24 0.22 0.21 0.20 0.21 0.18 0.15 0.20 0.19 0.20 0.17 0.12 0.13 0.22 0.23 0.23 

Libya 0.32 0.31 0.31 0.31 0.31 0.30 0.30 0.30 0.29 0.30 0.28 0.27 0.27 0.28 0.29 0.28 0.27 0.27 0.28 0.26 

Liechtenstein .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Lithuania .. .. .. .. .. .. .. .. .. .. .. .. 0.51 0.59 0.61 0.60 0.62 0.63 0.63 0.64 

Luxembourg 0.54 0.54 0.58 0.58 0.58 0.59 0.59 0.58 0.58 0.59 0.59 0.58 0.57 0.59 0.64 0.64 0.64 0.58 0.64 0.65 

Macao .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Macedonia, FYR .. .. .. .. .. .. .. .. .. .. .. .. 0.44 0.41 0.40 0.47 0.46 0.47 0.48 0.49 

Madagascar 0.32 0.33 0.33 0.34 0.35 0.35 0.34 0.35 0.35 0.37 0.37 0.38 0.38 0.41 0.41 0.40 0.40 0.40 0.39 0.38 

Malawi 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.41 0.40 0.39 0.38 0.39 0.41 0.41 0.40 0.42 0.40 0.40 

Malaysia 0.54 0.54 0.54 0.55 0.54 0.54 0.55 0.54 0.54 0.53 0.54 0.58 0.58 0.57 0.58 0.58 0.58 0.57 0.58 0.57 

Maldives 0.31 0.28 0.26 0.28 0.29 0.28 0.27 0.27 0.27 0.26 0.27 0.26 0.28 0.29 0.32 0.33 0.33 0.34 0.33 0.34 

Mali 0.24 0.25 0.26 0.30 0.29 0.28 0.30 0.30 0.32 0.34 0.31 0.32 0.33 0.33 0.32 0.34 0.34 0.30 0.32 0.31 

Malta 0.38 0.37 0.38 0.37 0.39 0.40 0.40 0.40 0.41 0.42 0.42 0.43 0.44 0.46 0.47 0.48 0.47 0.47 0.46 0.47 

Marshall Islands .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Mauritania 0.33 0.33 0.33 0.32 0.31 0.32 0.32 0.32 0.33 0.35 0.34 0.34 0.33 0.33 0.35 0.37 0.35 0.35 0.32 0.32 

Mauritius 0.52 0.52 0.53 0.53 0.54 0.54 0.54 0.54 0.54 0.56 0.56 0.56 0.57 0.57 0.58 0.56 0.56 0.55 0.55 0.55 

Mayotte .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Mexico 0.57 0.60 0.60 0.61 0.60 0.60 0.60 0.57 0.59 0.62 0.64 0.63 0.64 0.64 0.67 0.67 0.66 0.66 0.65 0.65 

Micronesia, Fed. Sts. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Moldova .. .. .. .. .. .. .. .. .. .. 0.37 0.41 0.35 0.43 0.44 0.45 0.45 0.45 0.46 0.48 

Monaco .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Mongolia .. .. .. .. .. .. .. .. .. .. 0.40 0.43 0.42 0.40 0.40 0.39 0.42 0.42 0.40 0.38 
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Morocco 0.43 0.43 0.44 0.44 0.43 0.42 0.43 0.43 0.43 0.45 0.45 0.45 0.46 0.45 0.46 0.45 0.44 0.45 0.45 0.44 

Mozambique .. .. .. 0.32 0.33 0.33 0.35 0.35 0.35 0.35 0.36 0.36 0.36 0.37 0.38 0.38 0.38 0.38 0.39 0.40 

Myanmar 0.18 0.19 0.20 0.20 0.22 0.20 0.25 0.20 0.20 0.19 0.20 0.19 0.19 0.19 0.20 0.21 0.21 0.23 0.24 0.26 

N. Mariana Islands .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Namibia .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Nepal 0.38 0.39 0.39 0.39 0.39 0.39 0.39 0.40 0.40 0.39 0.39 0.40 0.41 0.41 0.41 0.42 0.40 0.42 0.43 0.42 

Netherlands 0.74 0.75 0.75 0.74 0.75 0.75 0.77 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.79 0.78 0.76 0.77 0.77 

Netherlands Antilles .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

New Caledonia .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

New Zealand 0.65 0.64 0.63 0.63 0.63 0.67 0.67 0.69 0.72 0.75 0.74 0.74 0.73 0.74 0.74 0.74 0.74 0.74 0.74 0.73 

Nicaragua 0.45 0.45 0.45 0.43 0.44 0.42 0.39 0.46 0.47 0.48 0.49 0.49 0.52 0.54 0.55 0.56 0.56 0.57 0.56 0.56 

Niger 0.30 0.28 0.29 0.31 0.31 0.30 0.31 0.30 0.31 0.32 0.30 0.31 0.31 0.31 0.30 0.26 0.27 0.31 0.29 0.30 

Nigeria 0.41 0.40 0.39 0.40 0.40 0.40 0.40 0.38 0.37 0.38 0.38 0.38 0.38 0.36 0.37 0.38 0.37 0.38 0.38 0.35 

Norway 0.70 0.70 0.72 0.72 0.72 0.71 0.72 0.74 0.74 0.75 0.75 0.74 0.74 0.74 0.74 0.75 0.75 0.75 0.74 0.75 

Oman 0.35 0.36 0.37 0.37 0.37 0.36 0.36 0.37 0.37 0.38 0.38 0.37 0.38 0.37 0.38 0.39 0.39 0.39 0.39 0.39 

Pakistan 0.43 0.44 0.44 0.44 0.45 0.45 0.45 0.47 0.45 0.45 0.45 0.47 0.48 0.48 0.48 0.49 0.49 0.47 0.46 0.45 

Palau .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Panama .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Papua New Guinea 0.44 0.44 0.45 0.45 0.45 0.45 0.45 0.46 0.45 0.45 0.45 0.45 0.45 0.44 0.44 0.44 0.44 0.45 0.43 0.42 

Paraguay 0.48 0.48 0.48 0.47 0.48 0.47 0.47 0.49 0.51 0.53 0.54 0.54 0.54 0.54 0.57 0.58 0.55 0.57 0.57 0.57 

Peru 0.50 0.51 0.52 0.51 0.51 0.55 0.53 0.53 0.54 0.58 0.61 0.61 0.61 0.62 0.62 0.64 0.63 0.64 0.63 0.63 

Philippines 0.57 0.57 0.58 0.58 0.59 0.58 0.58 0.58 0.58 0.59 0.59 0.60 0.62 0.62 0.62 0.63 0.63 0.62 0.63 0.64 

Poland 0.51 0.50 0.50 0.51 0.53 0.54 0.55 0.54 0.55 0.60 0.56 0.59 0.61 0.69 0.69 0.73 0.73 0.71 0.70 0.71 

Portugal 0.66 0.66 0.67 0.67 0.69 0.69 0.69 0.69 0.68 0.69 0.68 0.71 0.74 0.74 0.75 0.78 0.77 0.77 0.75 0.75 

Puerto Rico .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Qatar 0.34 0.34 0.34 0.34 0.35 0.34 0.34 0.35 0.35 0.36 0.36 0.36 0.36 0.37 0.37 0.37 0.36 0.36 0.36 0.36 

Romania 0.50 0.50 0.48 0.48 0.48 0.48 0.49 0.49 0.51 0.59 0.61 0.60 0.65 0.66 0.68 0.68 0.67 0.67 0.67 0.67 

Russian Federation .. .. .. .. .. .. .. .. .. .. .. .. 0.48 0.58 0.60 0.62 0.62 0.61 0.62 0.61 

Rwanda 0.35 0.35 0.35 0.36 0.37 0.38 0.38 0.38 0.38 0.39 0.39 0.37 0.36 0.33 0.36 0.38 0.38 0.39 0.40 0.40 

Samoa 0.32 0.32 0.32 0.31 0.30 0.30 0.31 0.31 0.31 0.32 0.31 0.32 0.32 0.32 0.32 0.32 0.32 0.33 0.33 0.32 

Sao Tome and Principe .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.27 0.29 0.29 0.28 0.27 0.28 

Saudi Arabia 0.28 0.27 0.28 0.28 0.28 0.28 0.29 0.30 0.30 0.29 0.30 0.30 0.31 0.30 0.31 0.31 0.31 0.32 0.31 0.32 

Senegal 0.42 0.41 0.43 0.43 0.43 0.44 0.45 0.44 0.45 0.46 0.46 0.45 0.45 0.45 0.47 0.49 0.49 0.48 0.49 0.44 
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Seychelles 0.35 0.35 0.35 0.35 0.37 0.37 0.37 0.37 0.38 0.38 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 

Sierra Leone 0.28 0.29 0.27 0.27 0.27 0.25 0.27 0.26 0.25 0.24 0.22 0.24 0.25 0.25 0.24 0.25 0.24 0.25 0.25 0.25 

Singapore 0.59 0.60 0.60 0.59 0.60 0.60 0.61 0.61 0.62 0.60 0.62 0.62 0.63 0.62 0.63 0.64 0.64 0.64 0.64 0.63 

Slovak Republic .. .. .. .. .. .. .. .. .. .. .. .. 0.57 0.65 0.66 0.67 0.65 0.66 0.67 0.66 

Slovenia .. .. .. .. .. .. .. .. .. .. 0.41 0.55 0.61 0.65 0.65 0.66 0.65 0.65 0.65 0.65 

Solomon Islands 0.30 0.31 0.31 0.30 0.30 0.30 0.31 0.31 0.30 0.30 0.30 0.31 0.30 0.31 0.30 0.31 0.30 0.29 0.28 0.27 

Somalia .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

South Africa 0.56 0.56 0.56 0.56 0.58 0.57 0.57 0.57 0.57 0.58 0.56 0.59 0.59 0.59 0.60 0.61 0.59 0.61 0.61 0.60 

Spain 0.76 0.76 0.75 0.75 0.75 0.77 0.77 0.77 0.77 0.77 0.77 0.76 0.77 0.77 0.79 0.77 0.76 0.76 0.79 0.77 

Sri Lanka 0.52 0.51 0.50 0.50 0.52 0.49 0.50 0.49 0.49 0.53 0.54 0.54 0.56 0.56 0.56 0.56 0.55 0.56 0.56 0.55 

St. Kitts and Nevis .. .. .. 0.40 0.42 0.43 0.43 0.43 0.42 0.42 0.43 0.42 0.43 0.44 0.44 0.44 0.43 0.42 0.43 0.44 

St. Lucia 0.41 0.41 0.41 0.40 0.41 0.42 0.42 0.43 0.43 0.43 0.44 0.44 0.45 0.46 0.46 0.46 0.46 0.45 0.44 0.43 

St. Vincent and the Grenadines 0.43 0.43 0.43 0.41 0.41 0.42 0.44 0.45 0.45 0.45 0.47 0.44 0.46 0.46 0.46 0.47 0.47 0.47 0.47 0.48 

Sudan 0.24 0.25 0.24 0.24 0.25 0.24 0.24 0.22 0.21 0.22 0.22 0.24 0.23 0.23 0.23 0.23 0.24 0.23 0.22 0.23 

Suriname 0.28 0.26 0.27 0.27 0.27 0.28 0.28 0.30 0.30 0.30 0.30 0.30 0.28 0.26 0.27 0.29 0.29 0.28 0.27 0.26 

Swaziland 0.43 0.44 0.44 0.44 0.45 0.44 0.44 0.44 0.45 0.44 0.44 0.44 0.44 0.45 0.45 0.45 0.44 0.44 0.44 0.45 

Sweden 0.75 0.78 0.79 0.78 0.79 0.79 0.80 0.81 0.81 0.81 0.81 0.81 0.82 0.81 0.82 0.82 0.81 0.80 0.81 0.78 

Switzerland 0.60 0.60 0.66 0.67 0.67 0.68 0.69 0.69 0.70 0.70 0.72 0.70 0.70 0.70 0.71 0.72 0.73 0.72 0.70 0.70 

Syrian Arab Republic 0.32 0.32 0.33 0.33 0.33 0.32 0.32 0.31 0.33 0.33 0.31 0.32 0.32 0.33 0.34 0.34 0.34 0.34 0.35 0.35 

Taiwan, China .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Tajikistan .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.22 0.20 0.24 

Tanzania 0.34 0.33 0.34 0.32 0.33 0.32 0.32 0.32 0.32 0.34 0.37 0.36 0.37 0.37 0.37 0.38 0.38 0.39 0.39 0.39 

Thailand 0.62 0.63 0.63 0.64 0.64 0.64 0.65 0.66 0.66 0.66 0.66 0.65 0.66 0.66 0.67 0.68 0.68 0.68 0.67 0.68 

Togo 0.23 0.24 0.26 0.29 0.29 0.29 0.29 0.33 0.33 0.32 0.31 0.32 0.34 0.29 0.27 0.28 0.29 0.28 0.28 0.27 

Tonga .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 0.35 0.35 0.35 0.37 

Trinidad and Tobago 0.54 0.53 0.54 0.53 0.54 0.53 0.53 0.53 0.54 0.54 0.55 0.56 0.56 0.56 0.58 0.57 0.57 0.58 0.52 0.51 

Tunisia 0.40 0.39 0.39 0.39 0.39 0.39 0.39 0.40 0.40 0.40 0.40 0.41 0.41 0.41 0.43 0.43 0.43 0.42 0.42 0.42 

Turkey 0.50 0.51 0.55 0.55 0.56 0.58 0.59 0.62 0.62 0.62 0.63 0.64 0.64 0.64 0.65 0.67 0.66 0.66 0.66 0.66 

Turkmenistan .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Uganda 0.31 0.31 0.30 0.29 0.29 0.27 .. .. .. .. .. 0.31 0.32 0.33 0.33 0.34 0.36 0.35 0.36 0.36 

Ukraine .. .. .. .. .. .. .. .. .. .. .. 0.43 0.42 0.49 0.49 0.48 0.47 0.49 0.53 0.55 

United Arab Emirates 0.36 0.36 0.36 0.37 0.37 0.37 0.36 0.37 0.37 0.37 0.37 0.37 0.36 0.35 0.36 0.35 0.35 0.35 0.34 0.35 

United Kingdom 0.71 0.71 0.72 0.72 0.72 0.72 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.74 0.74 0.73 0.72 
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COUNTRY 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 
United States 0.78 0.79 0.79 0.79 0.80 0.79 0.80 0.79 0.80 0.79 0.79 0.78 0.78 0.79 0.79 0.78 0.77 0.77 0.77 0.77 

Uruguay 0.59 0.60 0.60 0.61 0.61 0.64 0.64 0.64 0.63 0.65 0.67 0.66 0.67 0.70 0.70 0.68 0.67 0.69 0.69 0.69 

Uzbekistan .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Vanuatu 0.29 0.31 0.31 0.32 0.32 0.32 0.32 0.32 0.32 0.33 0.33 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.31 

Venezuela 0.61 0.60 0.63 0.64 0.65 0.65 0.65 0.65 0.67 0.68 0.69 0.69 0.68 0.66 0.67 0.67 0.66 0.66 0.64 0.63 

Vietnam .. .. .. .. .. .. .. .. .. .. .. 0.29 0.27 0.25 0.29 0.33 0.36 0.37 0.37 0.38 

Virgin Islands (U.S.) .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

West Bank .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Yemen, Rep. .. .. .. .. .. .. .. .. .. 0.23 0.23 0.22 0.21 0.20 0.25 0.27 0.28 0.29 0.29 0.29 

Yugoslavia, FR (Serb./Mont.) .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

Zambia 0.42 0.43 0.43 0.43 0.43 0.43 0.43 0.43 0.44 0.44 0.42 0.37 0.39 0.39 0.40 0.40 0.43 0.43 0.44 0.44 

Zimbabwe 0.43 0.43 0.43 0.44 0.44 0.43 0.43 0.43 0.43 0.44 0.43 0.44 0.44 0.44 0.43 0.43 0.42 0.39 0.40 0.39 

 



Appendix B: Methodology Behind Data Quality Scores: 

Tables B1-2 outline the specific methodology used by the International Development 

Association arm of the World Bank to calculate the scores for ‘Statistical Practice’ and 

‘Data Collection’, as part of their wider Statistical Capacity Indicator. Table B3 is from 

the World Health Organisation, and gives the rationale and definition for the 

development of their ‘Vital Registration Coverage’ measure. The tables also provide 

sources for this information. Table B4 provides the overall scores derived for each 

country on their data quality. 

Table B1: Statistical Practice 

 Scores  

Assessment Indicators 1 0 Max. 
Score 

1. National accounts base year =1993 or annual chain linking Otherwise 1 

2. Balance of Payments manual 
in use 

Balance of Payments manual, 5th ed. 
Otherwise 1 

3. External debt reporting status Actual or preliminary 
Otherwise 1 

4. Consumer Price Index Base 
Year 

=1993 or annual chain linking 
Otherwise 1 

5. Production Index Produced and available from IMF 
Otherwise 1 

6. Export/Import prices Produced and available from IMF 
Otherwise 1 

7. Government finance 
accounting concept 

Consolidated central government accounts 
Otherwise 1 

8. Enrolment reporting to 
UNESCO 

Annual or missed reporting only once in past four years. 
Otherwise 1 

9. Vaccine reporting to WHO Nationally reported data on measles vaccine coverage 
consistent with WHO estimates. 

Otherwise 1 

10. IMF’s Special Data 
Dissemination Standard 

Subscribed. 
Otherwise 1 

Maximum total score = 10. 

Source: World Bank (2004) Measuring Results: Improving National Statistics in IDA Countries (Washington: World 
Bank)  
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Table B2: Data Collection 

 Scores  

Assessment Indicators 2 1 0 Max. 
Score 

1. Periodicity of population census =10 
years 

 Otherwise 2 

2. Periodicity of agricultural census =10 
years 

 
Otherwise 2 

3. Periodicity of poverty related surveys (IES, LSMS, etc.) =3 years = 5 
years 

Otherwise 2 

4. Periodicity of health related surveys (DHS, MICS, Priority 
survey, etc) 

=3 years = 5 
years 

Otherwise 2 

5. Completeness of vital registration system Complete  
Otherwise 2 

Maximum total score = 10. 

Source: World Bank (2004) Measuring Results: Improving National Statistics in IDA Countries (Washington: World 
Bank) 

 

Table B3. Vital Registration Coverage 
Rationale for 
use 

Health information is an essential component of health systems. Registration of births and deaths, 
with cause of death, is an important component of country health information system. The 
existence of vital registration systems with high levels of coverage of deaths can be used as an 
indicator of the potential strength of the health information system. 

Definition Percentage of estimated total deaths that are 'counted' through vital registration system. 

Associated 
terms 

None. 

Data sources Country reports of coverage and WHO assessment of coverage. 

Methods of 
estimation 

Expected numbers of deaths by age and sex are estimated from current life table, based on 
multiple sources. Reported numbers are compared with expected numbers by age and sex to 
obtain an estimate of coverage of the vital registration system. 

Disaggregation None. 

References Mathers et al. Counting the dead and what they died from: an assessment of the global status of 
cause of death data. WHO Bulletin 83, 2005, 171-177 (see References) 
 
Data can be found at: 
http://www3.who.int/whosis/menu.cfm?path=whosis,search,mort&language=english 
 



Table B4: Data Quality Scores 
Country Data Quality Country Data Quality Country Data Quality Country Data Quality Country Data Quality 

Afghanistan 0.19 Comoros 0.18 Hungary 0.79 Mexico 0.85 Slovak Republic 0.91 

Albania 0.93 Congo, Dem. Rep. 0.23 Iceland 0.87 Micronesia, Fed. Sts. 0.18 Slovenia 0.75 

Algeria 0.46 Congo, Rep. 0.31 India 0.66 Moldova 0.76 Solomon Islands 0.19 

Angola 0.21 Costa Rica 0.76 Indonesia 0.67 Mongolia 0.62 South Africa 0.64 

Antigua and Barbuda 0.39 Cote d'Ivoire 0.53 Iran, Islamic Rep. 0.67 Morocco 0.54 Spain 1.00 

Argentina 0.96 Croatia 0.78 Iraq 0.19 Mozambique 0.36 Sri Lanka 0.77 

Armenia 0.87 Cyprus 0.50 Ireland 0.99 Myanmar 0.27 St. Kitts and Nevis 0.73 

Australia 1.00 Czech Republic 0.92 Israel 1.00 Namibia 0.39 St. Lucia 0.78 

Austria 1.00 Denmark 1.00 Italy 0.99 Nepal 0.56 St. Vincent & Grenadines 0.85 

Azerbaijan 0.82 Djibouti 0.21 Jamaica 0.68 Netherlands 1.00 Sudan 0.19 

Bahamas, The 0.52 Dominica 0.74 Japan 1.00 New Zealand 1.00 Suriname 0.20 

Bahrain 0.78 Dominican Republic 0.71 Jordan 0.77 Nicaragua 0.72 Swaziland 0.47 

Bangladesh 0.51 Ecuador 0.67 Kazakhstan 0.87 Niger 0.47 Sweden 1.00 

Barbados 0.58 Egypt, Arab Rep. 0.81 Kenya 0.48 Nigeria 0.56 Switzerland 1.00 

Belarus 0.63 El Salvador 0.77 Korea, Dem. Rep. 0.21 Norway 0.99 Syrian Arab Republic 0.56 

Belgium 1.00 Equatorial Guinea 0.17 Korea, Rep. 0.95 Oman 0.44 Tajikistan 0.42 

Belize 0.75 Eritrea 0.21 Kuwait 0.53 Pakistan 0.59 Tanzania 0.43 

Benin 0.52 Estonia 0.89 Kyrgyz Republic 0.77 Panama 0.80 Thailand 0.79 

Bhutan 0.21 Ethiopia 0.56 Lao PDR 0.29 Papua New Guinea 0.56 Togo 0.19 

Bolivia 0.54 Fiji 0.76 Latvia 0.90 Paraguay 0.77 Tonga 0.43 

Bosnia and Herzegovina 0.49 Finland 1.00 Lebanon 0.52 Peru 0.65 Trinidad and Tobago 0.68 

Botswana 0.35 France 1.00 Lesotho 0.43 Philippines 0.77 Tunisia 0.32 

Brazil 0.82 Gabon 0.24 Liberia 0.17 Poland 0.98 Turkey 0.72 

Bulgaria 0.83 Gambia, The 0.53 Libya 0.23 Portugal 1.00 Uganda 0.36 

Burkina Faso 0.55 Georgia 0.79 Lithuania 0.90 Qatar 0.50 Ukraine 0.93 

Burundi 0.49 Germany 0.92 Luxembourg 0.92 Romania 0.97 United Arab Emirates 0.41 

Cambodia 0.29 Ghana 0.58 Macedonia, FYR 0.71 Russian Federation 0.95 United Kingdom 1.00 

Cameroon 0.43 Greece 0.95 Madagascar 0.58 Rwanda 0.58 United States 1.00 

Canada 1.00 Grenada 0.68 Malawi 0.54 Samoa 0.23 Uruguay 0.93 

Cape Verde 0.23 Guatemala 0.87 Malaysia 0.63 Sao Tome and Principe 0.20 Vanuatu 0.15 

Central African Republic 0.42 Guinea 0.35 Maldives 0.33 Saudi Arabia 0.24 Venezuela 0.80 

Chad 0.28 Guinea-Bissau 0.38 Mali 0.51 Senegal 0.64 Vietnam 0.57 

Chile 0.94 Guyana 0.47 Malta 0.58 Seychelles 0.49 Yemen, Rep. 0.28 

China 0.42 Haiti 0.16 Mauritania 0.51 Sierra Leone 0.41 Zambia 0.57 

Colombia 0.87 Honduras 0.78 Mauritius 0.84 Singapore 0.91 Zimbabwe 0.47 
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CHAPTER 5: EMPIRICAL ANALYSIS OF THE 
RELATIONSHIP BETWEEN ECONOMIC GROWTH AND 
INSTITUTIONAL QUALITY 
 

5.1 Introduction 
In the previous chapter, a new measure of institutional quality was developed, which had 

extensive coverage across both time and countries. As much care as possible was taken to 

demonstrate the efficacy of the indicator using anecdotal case histories, however, it is 

important to see whether this indicator stands up under more formal econometric testing. 

To that end, this chapter will examine the relationship between institutional quality and 

economic growth in a cross-sectional analysis. Whilst there may be some interesting and 

useful results arising from this, the main issue here is to see whether the results obtained 

using this indicator are similar to the results obtained using other existing institutional-

related indicators. Therefore, the chapter proceeds as follows. Per capita economic growth 

will be used as the dependent variable and, after initially incorporating a number of ‘core’ 

variables alongside institutional quality as explanatory variables, the robustness of the 

institutional variable will be tested by expanding this cross-sectional analysis to include 

many of the common variables previously used in the empirical growth literature.  This will 

then be adapted to look at different samples of countries as well.  Additionally, several 

regressions will be run substituting investment as the dependent variable in place of 

economic growth. The incorporation of many alternative explanatory variables follows the 

approach of Levine and Renelt (1992), however, it is not the intention here to run as 

many regressions as they did, nor to employ an Extreme Bounds Analysis to formally test 

the robustness of the institutional variable.84 

The other variables employed will be classified in the following manner: 

a. The core variables that will not only be used throughout this chapter, but the 

following chapter as well. These core variables, in keeping with the discussion 

in Chapter 2, will be human capital and trade (as well as initial income); 

b. Alternative measures of human capital; 

c. Alternative measures of trade; 

                                                           
84 Nor, indeed, am I going to follow Sala-i-Martin (1997) and run four million regressions either. 
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d. Additional variables, which cover areas such as taxation and government 

spending, financial sector development, and government policies; 

e. Geography variables; and 

f. Alternative measures of institutional quality. 

 

Finally, given the criticisms levelled at the OLS framework discussed in Chapter 2, the final 

section will incorporate commonly-used instruments for institutional quality and trade into 

a 2SLS analysis. 

In each of these sections the regressions will be run with (i) the institutional quality 

measure developed in the previous chapter, and then (ii) Knack and Keefer’s measure of 

institutional quality, first derived in 1995. 

It is important, however, to stress that this is not necessarily aiming to offer any new 

results as such.  That there is a link between institutions and growth is not necessarily in 

dispute. Chapter 2 dealt with past cross-sectional empirical research in this, and the 

evidence is now fairly unequivocal. However, the incorporation of this new institutional 

quality index into cross-sectional analysis will add to the debate in the following ways: 

1. as a corollary to previous findings (both with respect to the institutional 

variable, as well as the other variables employed); 

2. to highlight the potential usefulness of this measure of institutional quality 

compared to other institutional measures commonly used in the literature 

(largely the measure of institutional quality developed by Knack and Keefer, 

1995); 

3. a reduction in the problems with measuring growth and institutions over 

different time periods. As has been mentioned previously, looking at growth 

between, say, 1960-2000 against institutional quality from 1984-2000 is 

problematic, in that growth before 1984 may have been driving the 

subsequent scores for institutional quality.85 

                                                           
85 Although there are many potential examples of this in the literature, see for example, Sachs and 
Warner (1997a), and Rodriguez and Rodrik (1999). 
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There is no attempt to perfectly replicate results from previous empirical research, 

however, where the methodology here approximates that of previous research 

comparisons will be made. 

 

5.2 Economic Growth in a Cross-Section of Countries 

5.2.1 The Solow Growth Model 

The empirical work in this chapter builds largely on the neo-classical Solow (1956) 

economic growth model. This uses a Cobb-Douglas production function, in which the only 

two inputs into production are labour (L) and Capital (K), which are both paid their 

marginal product. While the production function itself exhibits constant returns, capital is 

assumed to have diminishing returns. Production, or output (Y) at time t, therefore, is 

given by: 

1( ) ( ) [ ( ) ( ) ]Y t K t A t L tα α−=   where 0 <α < 1.   (1) 

A(t) is the level of technology (or the efficiency of labour), and A and L are assumed to 

grow exogenously at rates g and n respectively. It is further assumed that a constant 

proportion of output, s, is saved and invested. This production function is generally 

expressed in per worker terms: 

( ) [ ( )]y t f k t=          (2) 

Where y(t) = Y/AL (the level of output per effective unit of labour) and k(t) = K/AL (the 

stock of capital per effective unit of labour). 

The growth in k then is determined by: 

( ) ( ) ( ) ( )k t sy t n g k tδ= − + +&  

( ) ( ) ( )sk t n g k tα δ= − + +        (3) 

Where δ  = the rate of depreciation of capital. In essence, extra investment is needed in 

each period simply to replace worn out capital (δ ), to keep pace with population growth 

(n) and to provide extra capital for the new ‘effective’ workers created by technological 

progress (g).  Countries therefore converge to the steady state level of k*: 

1/(1 )* [ /( )]k s n g αδ −= + +        (4) 
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In other words, the steady-state capital-labour ratio is determined positively by the rate of 

savings, s, and negatively to the rate of population growth, n. The steady-state therefore 

occurs where the amount of investment (savings) each period is just enough to cover 

depreciation and population growth. 

In terms of income per capita (or, more correctly, per effective worker), the steady state 

can be found by substituting (4) into the initial production function. In log form this 

becomes: 

( )ln ln (0) ln( ) ln( )
( ) 1 1

Y t A gt s n g
L t

α α δ
α α

⎡ ⎤
= + + − + +⎢ ⎥ − −⎣ ⎦

    (5) 

Here, A(0) reflects not just technology, but also ‘other’ factors, including geography and 

institutions. 

The Solow Growth Model and Human Capital 

Although the early empirical work on growth theory tended to confirm the general 

hypothesis from the Solow model (namely, the importance of savings and population 

growth to per capita income levels), one of the problems that quickly emerged was that 

the cross-country evidence gave very different factor shares than what would be 

expected. The value of α  (capital’s share of output) has historically been around one-

third, with labour’s share therefore approximately two-thirds.86 Mankiw, Romer and Weill 

(1992, hereafter known as MRW) found that the value of α  derived from their cross-

country study was around 0.6, double what would be expected. Their response to this was 

to incorporate human capital into the Solow growth model, as they felt that the 

importance that human capital had on growth had been well established in the literature 

previously87, but was not taken into consideration in the original Solow model. 

The production function therefore is now: 

1( ) ( ) ( ) [ ( ) ( )]Y t K t H t A t L tα β α β− −= ,       (6) 

                                                           
86 For example, labour’s share of output in the US has stayed fairly constant at around 0.7 for at least the past 
forty years. See Mankiw (2003:73). 
87 In particular, the work of Krueger (1968), Easterlin (1981), Romer (1989) and Rauch (1988), among many 
others. 
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Where H = the stock of human capital. A proportion of savings are now devoted to 

investment in physical capital (sk), and a proportion to investment in human capital (sh). 

The movement towards the steady state was now determined by:88 

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

k

h

k t s y t n g k t

h t s y t n g h t

δ

δ

= − + +

= − + +

&

&
        (7) 

Expressed in log terms, as for Equation (5), steady state per capita income would now be: 

( )ln ln (0) ln( ) ln( ) ln( )
( ) 1 1 1

k h
Y t A gt s s n g
L t

α α α δ
α β α β α β

⎡ ⎤
= + + + − + +⎢ ⎥ − − − − − −⎣ ⎦

  (8) 

When this rate of human capital accumulation was incorporated into their regression 

analysis they found that the value of α  was very close to one-third. Since that paper, it 

has become common to include human capital in the Solow model. 

Convergence in the Solow Growth Model 

Although the initial interest in this model surrounded how it related to growth over time 

within a particular country, it quickly became used to study the issue of convergence 

across countries. That is, countries with relatively low levels of income (and hence low 

levels of capital) would tend to grow faster over time than countries with higher income 

levels, due to diminishing returns to capital. In the long run, all countries would converge 

to the same level of income per capita. The problem, in an empirical sense, is that this has 

not been observed in practice. There seems little evidence that countries that were poor 

fifty years ago have on the whole grown faster than developed countries over this period 

(see, for example, de Long, 1988 and Romer, 1987).  To illustrate this point, Chart 5.1 

below shows a scatter plot of average per capita growth between 1960-2000 against the 

natural log of real GDP per capita in 1960 for 113 countries.89 As can be seen, there 

appears little relationship between the two, having a very low R2 (0.04). Moreover, the 

relationship is (slightly) positive, indicating the opposite is true (that is, richer countries in 

1960 have grown slightly faster, leading to divergence). 

                                                           
88 This is assuming that (α+ß)<1 (that is, there is still diminishing returns to all capital). 
89 Source: Heston, Summers and Aten (2005), PENN World Tables 6.1. 
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Chart 5.1: Scatter Plot of Per Capita GDP Growth Against Per Capita GDP 1960. 
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However, once factors such as saving and population growth are taken into consideration, 

it does appear as though convergence is occurring. This conditional convergence, 

therefore, states merely that countries will, on average, converge to their own steady 

states over time, but that there are certain country-specific factors that mean these steady 

states will be different. 

The rate of convergence to the steady state can be found from: 

ln( ( )) [ln( *) ln( ( ))]d y t y y t
dt

λ= − ,       (9) 

where  

( )(1 )n gλ δ α β= + + − − , and y* is the steady state level of income per effective worker. 

The essential difference between equation (9) and (8) is that there is now a recognition 

that countries are specifically not in their steady states, and so equation (9) illustrates this 

movement over time towards the steady state. Equation (9) therefore implies that 

ln( ( )) (1 ) ln( *) ln( (0))t ty t e y e yλ λ− −= − +       (10) 

Where y(0) is initial income per effective worker. If one subtracts ln(y(0)) from both sides 

of (10), then: 

ln( ( )) ln( (0)) (1 ) ln( *) (1 ) ln( (0)).t ty t y e y e yλ λ− −− = − − −     (11). 
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Barro (1991) used this as the framework for his regression analysis: 

16085 60 i i iGR GDP Xα β β ε= + + +       (12) 

Where GR6085 was the growth in income between 1960-85, GDP60 was initial income in 

1960, and Xi was a set of additional explanatory variables that included human capital, as 

well as political factors (revolutions, coups and assassinations), and other variables of 

interest. The difference between Barro (1991) and the MRW (1992) paper is that Barro 

omits the rates of factor accumulation. According to Barro, differences in factor 

accumulation were a result of differences in these additional variables (Xi).90 

5.2.2 Initial Analysis 

Equation (12) will form the basis of the OLS regression analysis that follows, with a few 

necessary differences. Economic growth, for example, is the average growth rate of per 

capita income (RGDPL) between 1960-2000, rather than 1960-85, and is taken from the 

PENN World Tables 6.1 [GY ]. Additionally, throughout the rest of the chapter GDP and 

growth rates are expressed in per capita terms, rather than per effective worker.91  

It has also been mentioned previously in Chapter 2 that many researchers feel that one of 

the key transmission mechanisms in economic growth runs from institutions through to 

investment, which then impacts on growth itself (see, for example, Knack and Keefer, 

1995). To that end, separate regressions will be run with investment as the dependent 

variable, where investment is defined as the natural log of the average investment to GDP 

ratio between 1960-2000, and is also from the PENN Tables 6.1 [KI ]. 

The core explanatory variables used in all regressions, as mentioned above, consist of: 

i. The log of initial per capita income, taken from the PENN Tables 6.1 (specifically, 

the RGDPL measure)  [Y60 ]; 

ii. Human capital, proxied by Gross Secondary School Enrolments in 1960 (taken from 

the World Development Indicators)  [H ]; 

iii. The natural log of trade openness, measured as the sum of exports and imports as 

a proportion of GDP (taken from the PENN Tables 6.1)  [T ];92 

                                                           
90 It should be noted, however, that the issue of convergence is not a central feature of the analysis 
that follows. Nevertheless, this form provides a natural source of comparison to much of the 
previous empirical literature on the determinants of economic growth. 
91 This is largely due to data availability. 
92 Specifically, this is OPENK, which measures the trade ratio in constant (1996) dollars. 
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iv. Institutional quality. This is modelled using the indicator derived in the previous 

chapter, averaged between 1960-2000 [IQ ]. The other institutional measure is 

that of Knack and Keefer (1995), with the specific data from Hall and Jones (1999), 

and is the average between 1986-95 [ICRG]. 

For example, therefore, the equation used in Column 1 of Table 5.1 below will be: 

1 260 iGY C Y IQβ β ε= + + +        (13) 

Given the number of variables used throughout this paper the sample is essentially as 

large as the data allows, with the proviso that there is a common sample used to compare 

these core variables (98 countries, which are listed in Table A2 in the Appendix). 

Furthermore, any outliers that are greater than three standard deviations from the mean 

have been removed. Descriptive statistics for these (and all other) variables can be found 

in Table A1 in the Appendix.  Finally, because it is the comparison between the 

institutional variables that is of most importance here, both have been standardised so 

they are directly comparable. 

Table 5.1 has some initial results with each of these core variables (including investment). 

The Column numbers represent separate regressions run with each combination of 

variables. 
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Table 5.1: Economic Growth and ‘Core’ Variables 

Dep. Var: GY 1  2  3  4  5  6   

              

C 0.0750   0.0758   0.0647   0.0403   -0.0229   0.0759   

  0.0197 *** 0.0187 *** 0.0159 *** 0.0170 ** 0.0115 * 0.0197 ***

Y60 -0.0078   -0.0081   -0.0062   -0.0043   0.0055   -0.0021   

 0.0026 * 0.0025 *** 0.0021 *** 0.0024 * 0.0014 *** 0.0018   

IQ 0.0148                       

  0.0025 ***                     

IQ 1986-95     0.0150                   

      0.0024 ***                 

ICRG         0.0139               

          0.0020 ***             

H             0.0500           

              0.0104 ***         

T                 0.0037       

                  0.0031       

KI                     0.0214   

                      0.0031 ***

                          

Adj. R2 0.37  0.38  0.43  0.22  0.07  0.48  

N 98  98  98  98  98  98  

             
Notes: estimation is by OLS, corrected for heteroscedacity (White, 1980). Standard errors are in italics, 
while ***, **, and * represent significance at the 1, 5, and 10% levels respectively. 

 

 

Columns 1-3 consist of growth regressed on initial income and the two institutional 

variables. As can be seen, both IQ and ICRG are significant at the 1% level, with the 

coefficient on IQ being roughly 6% greater than that for ICRG. The size of these 

coefficients suggest that a one standard deviation increase in institutional quality will 

result in an increase in growth of around 1.4-1.5 percentage points. The two institutional 

variables are, however, averaged over different time periods. Therefore, in Column 2 IQ 

has been taken as the average between 1986-95, to bring it into line with the average of 

ICRG. This marginally increases the coefficient to 0.0150, which is still greater than that 

for ICRG. Initial indications therefore suggest that the IQ variable performs extremely well 
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in comparison to ICRG. Although simplistic, these initial results suggest that if, for 

example, Thailand had the same institutional quality as Britain over this period, its average 

annual growth rate would have been around 1.5 percentage points higher. Over a forty-

one year time frame, this would mean that per capita income in Thailand would have been 

around 70% higher by 2000 than it actually was.93 

Of the other variables employed, both the human capital and investment variables 

conform broadly to previous results, with both being highly significant. Trade, however, 

performs rather poorly, in that it is not significant at any conventional level when run with 

initial income. Given the simplicity of the analysis to this point, there are a couple of 

possible reasons for this. Firstly, it is relatively common in empirical growth regressions to 

control for population when trade is included, given that countries with larger domestic 

markets may not need to trade as much. Secondly, it may be a function of the trade 

variable employed. In a later section both of these issues will be addressed. 

Having seen how these core variables perform with respect to their effect on growth, 

Table 5.2 summarises the results with investment as the dependent variable. Initial 

income is still included, which follows the rationale of Knack and Keefer (1995) of using 

initial income as a proxy for initial capital stock.94  Both institutional variables appear to be 

important determinants of investment, with the R2 values suggesting that institutions 

‘explain’ around 43-47% of investment. The IQ variable is around 5% larger than that for 

ICRG, and this persists even when IQ is averaged over the same time frame (Column 8). 

Human capital is highly significant, while trade again performs relatively poorly (although 

it is at least marginally significant here). 

 

                                                           
93 As a rough calculation, per capita income in Thailand would have been $11,700 by 2000 (in 1996 
US dollars), instead of $6,900 (using the RGDPL data from PENN World Tables), using an average 
growth rate of 6% per year instead of their actual average growth rate of 4.6%. 
94 Although there is data on initial capital stock per worker from the PENN tables, using this data 
would have substantially reduced the sample size. Therefore, in order to maintain a degree of 
comparability between these results and those from Table 5.1, initial income has been preferred. 
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Table 5.2: Investment and the ‘Core’ Variables 
DEP VAR: KI 7  8  9  10  11  

           

C -1.9419  -1.9696  -2.2028  -2.6565  -4.6206  

 0.6284 *** 0.6256 *** 0.5527 *** 0.6490 *** 0.4690  

Y60 -0.0186  -0.0193  0.0228  0.0429  0.3508  

 0.0810  0.0812  0.0700  0.0880  0.0566 *** 

IQ 0.4017          

 0.0675 ***         

IQ 1986-95   0.3998        

   0.0665 ***       

ICRG     0.3809      

     0.0542 ***     

H       1.5446    

       0.3204 ***   

T         0.1584  

         0.0860 * 

           

Adjusted R2 0.43  0.43  0.47  0.37  0.27  
N 98  98  98  98  98  
Notes: estimation is by OLS, corrected for heteroscedacity (White, 1980). Standard errors are in 
 italics, while ***, **, and * represent significance at the 1, 5, and 10% levels respectively. 

 

At this stage each of these variables have only been run with initial income, and so in 

Table 5.3 these core variables are entered jointly. Conditional convergence is evident here, 

in that the coefficient on initial income is both negative and significant.  Unsurprisingly, the 

coefficients on the institutional variables fall with the inclusion of these other variables. For 

example, in Column 12, the coefficient on IQ falls to 0.0124 from 0.0148 with the 

introduction of human capital, while the IQ variable measured between 1986-95 falls to 

0.0127 from 0.0150. In the same vein, the coefficient on the ICRG variable falls to 0.0122 

from 0.0139. However, each is still significant at the 1% level. Human capital itself is still 

significant, however, the coefficient falls by between 50-60% compared to its initial value 

from Table 5.1, and is now only significant at the 5% level, irrespective of which 

institutional variable is used. 

In Columns 15-17 trade is included with human capital and institutions, and some 

differences are apparent. Firstly, controlling for institutions (with IQ), and human capital, 

trade is now significant at the 1% level, and its coefficient increases by about 70% to 

0.0064 (Column 15). However, using the ICRG measure of institutional quality, the 

coefficient on trade actually falls, and is still insignificant.95 Each of the institutional 

variables is still highly significant, while the coefficient on human capital falls by around 

                                                           
95 The trade coefficient is even larger when the IQ variable is averaged over the 1986-95 period, 
increasing by over 100%. 
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15% compared to Columns 12-14. Why there should be a difference in the results for 

trade depending on the institutional variable is unclear at this stage, but again will be 

examined in more detail shortly. 

Finally, Columns 18-20 look at the changes in coefficients when investment is included. 

The rationale for including investment here is to get some initial indication of whether 

institutions do operate largely through investment, or whether there are other (or 

additional) transmission mechanisms at work. If the transmission were purely through 

investment, one should find the institutional coefficient (or the investment coefficient) 

falling dramatically, and becoming insignificant. The institutional coefficients do indeed fall 

substantially, with each coefficient (IQ, IQ 1986-95 and ICRG) falling by around 35-40% 

compared to Columns 15-17 with only trade and human capital. However, each remains 

highly significant, which suggests that institutions may affect growth through mechanisms 

other than just investment.  
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Table 5.3: Economic Growth, Institutions, Human Capital, Trade and Investment 
DEP VAR: GY 12  13  14  15  16  17  18  19  20   

                                      

C 0.0921   0.0926   0.0788   0.0961   0.1003   0.0785   0.1127   0.1145   0.1036   

  0.0218 *** 0.0210 *** 0.0176 *** 0.0201 *** 0.0188 *** 0.0179 *** 0.0200 *** 0.0187 *** 0.0195 *** 

Y60 -0.0107   -0.0109   -0.0086   -0.0106   -0.0112   -0.0085   -0.0090   -0.0095   -0.0078   

  0.0030 *** 0.0029 *** 0.0024 *** 0.0027 *** 0.0026 *** 0.0025 *** 0.0024 *** 0.0023 *** 0.0023 *** 

IQ 0.0124           0.0139           0.0087           

  0.0027 ***         0.0027 ***         0.0024 ***         

IQ 1986-95     0.0127           0.0153           0.0100       

      0.0026 ***         0.0026 ***         0.0024 ***     

ICRG         0.0122           0.0121           0.0078   

          0.0021 ***         0.0021 ***         0.0018 *** 

H 0.0260   0.0252   0.0197   0.0227   0.0198   0.0199   0.0113   0.0102   0.0083   

  0.0101 ** 0.0099 ** 0.0091 ** 0.0100 ** 0.0099 ** 0.0091 ** 0.0087   0.0087   0.0082   

T             0.0064   0.0079   0.0003   0.0032   0.0044   -0.0007   

              0.0023 *** 0.0024 *** 0.0022   0.0020   0.0020 ** 0.0017   

KI                         0.0140   0.0130   0.0145   

                          0.0028 *** 0.0028 *** 0.0028 *** 

                                      

Adj. R2 0.40   0.41   0.44   0.45   0.48   0.44   0.56   0.58   0.56   
N 98   98   98   98   98   98   98   98   98   
 Notes: estimation is by OLS, corrected for heteroscedacity (White, 1980). Standard errors are in italics, while ***, **, and * represent significance  
at the 1, 5, and 10% levels respectively. 
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With respect to the impact of institutions, human capital and trade with investment as the 

dependent variable, Table 5.4 summarises the results. As would be expected, the 

coefficients on the institutional variables again fall with the inclusion of human capital 

(Columns 21-23), this time by around 17-21%. Human capital remains significant at the 

1% level when run with the IQ variable, but only at the 5% level when run with ICRG.  

Also in a similar vein to the previous results in Table 5.3, trade becomes significant in 

Columns 24-25 when run with IQ and human capital, however, it remains insignificant 

when the ICRG institutional variable is employed. Collectively, institutions, human capital 

and trade appear to explain around half of the differences in investment in this sample. 

 

Table 5.4: Investment, Institutions, Human Capital and Trade 
DEP VAR: KI 21  22  23  24  25  26  

             

C -1.3292  -1.3500  -1.6590  -1.1826  -1.0878  -1.7392  

 0.7224 *** 0.7223 * 0.6173 *** 0.6608 * 0.6514 * 0.6065 *** 

Y60 -0.1204  -0.1210  -0.0673  -0.1184  -0.1308  -0.0516  

 0.0977  0.0978  0.0828  0.0888  0.0875  0.0813  

IQ 0.3185      0.3724      

 0.0710 ***     0.0674 ***     

IQ 1986-95   0.3178      0.4036    

   0.0699 ***     0.0667 ***   

ICRG     0.3161      0.2987  

     0.0555 ***     0.0572 *** 

H 0.9305  0.9277  0.7614  0.8114  0.7433  0.7996  

 0.3317 *** 0.3239 *** 0.2971 ** 0.2968 *** 0.2824 *** 0.2872 *** 

T       0.2301  0.2689  0.0750  

       0.0649 *** 0.0650 *** 0.0785  

             

Adj. R2 0.47  0.47  0.49  0.52  0.53  0.49  
N 98  98  98  98  98  98  
Notes: estimation is by OLS, corrected for heteroscedacity (White, 1980). Standard errors are in 
 italics, while ***, **, and * represent significance at the 1, 5, and 10% levels respectively. 
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5.2.3 Alternative Human Capital Variables 

Having examined these initial variables, attention will now turn to alternative variables. 

The first step is to see whether or not the results for human capital are robust to different 

variables that proxy human capital. To that end, the following variables have been 

included in place of secondary school enrolments: 

• Gross primary school enrolments in 1960, taken from the World Development 

Indicators [PRIM60]; 

• The years of upper male schooling in 1960, taken from the Barro and Lee 

(2000) dataset [YS]; 

• The literacy rate in 1960 [LIT], taken from Levine and Renelt (1992); 

• The student-teacher ratio for secondary school in 1960, taken from Levine and 

Renelt (1992) [STTEACH]. 

It should be stressed at this juncture that these variables are not strictly modelling the 

same thing. For example, the primary school enrolments, like those for secondary school 

enrolments, are a flow variable, while the years of schooling (YS) and literacy rate (LIT) 

variables are stock measures. In addition, the student-teacher ratio is more a measure of 

the quality of education, rather than the quantity. Nevertheless, these variables should 

give an indication of whether the results obtained so far (both in terms of the secondary 

school enrolments variable and its subsequent impact on the institutional variables) cover 

the broad importance of education and human capital, or whether these results were due 

largely to the specific variable employed. The results are summarised in Table 5.5. 

For the sake of brevity, regressions have been run with the core variables of initial income, 

institutional quality (again, both IQ and ICRG, however, the IQ averaged between 1986-95 

has been dropped), and trade included collectively, with each human capital variable 

added separately. Further, from this point onwards the analysis will concentrate only on 

the relationship between these explanatory variables and economic growth (that is, 

separate regressions will not be run with investment as the dependent variable).  

The first thing to note is that primary school enrolment rates, as with the secondary 

enrolment rates, are highly significant, irrespective of whether institutional quality is 

modelled with IQ or ICRG. However, whereas in Column 15 in Table 5.2 trade was 

significant when run with H and IQ, here it ceases to be significant at any conventional 
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level. Furthermore, the institutional coefficients are also lower when primary enrolments 

are used (both are some 20% lower with primary enrolments than with secondary 

enrolments), even though both remain significant at the 1% level. 

Somewhat surprisingly, the years of upper male schooling, used by Barro (2003), is 

insignificant irrespective of the institutional variable employed. Further examination, 

however, reveals that this is due almost entirely to the inclusion of the institutional 

variable.96 This suggests that the stock of human capital is highly correlated with 

institutional quality. That human capital may affect growth through its impact on 

institutional quality is noteworthy, and will be addressed in terms of a causal relationship 

in the following chapter.  

Another variable that relates to the stock of human capital is the literacy rate in 1960, 

which has been used previously by Barro (1991) and Romer (1989). However, whereas 

the coefficient for years of schooling was insignificant, the literacy rate is significant 

(Columns 31-32), at the 5% level with IQ, and at the 1% level with ICRG.97 In other 

words, years of schooling results suggest that human capital affects growth largely 

through institutions, however, the literacy rate suggests that human capital also has a 

more direct effect on growth as well as an indirect effect through institutions. 

The final variable employed, the student-teacher ratio, should in theory be negative – the 

more students a teacher has to teach, the lower the quality of the education. However, 

Columns 33-34 seem to suggest the relationship is a positive one, in that the more 

students a teacher has to attend to, the higher is the average growth rate. This is true 

whether the student-teacher ratio is entered individually, or with institutions and trade as 

well. It is therefore hard to interpret this result, however, this is almost certainly an 

imperfect proxy for educational quality.98 

 

                                                           
96 For example, when run only with initial income, or with initial income and trade, it is significant at 
the 5% level, with a coefficient that is roughly double that found in Column 29 with IQ. 
97 Again, LIT60 was entered individually with initial income against growth, and was highly 
significant. The coefficient (0.0382) was almost double that found in Columns 31-32. 
98 Lee and Barro (2001) used comparable test scores across 43 countries in maths, science and 
reading as a measure of quality, however, these are also less than perfect measures. 
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Table 5.5: Alternative Variables for Human Capital 
DEP VAR: GY 27  28  29  30  31  32  33  34  

C 0.0848   0.0808   0.0993   0.0706   0.0891   0.0899   0.0708   0.0626   

  0.0168 *** 0.0154 *** 0.0211 *** 0.0187 *** 0.0213 *** 0.0201 *** 0.0202 *** 0.0200 *** 

Y60 -0.0111   -0.0111   -0.0108   -0.0071   -0.0100   -0.0108   -0.0078   -0.0064   

  0.0021 *** 0.0021 *** 0.0028 *** 0.0025 *** 0.0030 *** 0.0030 *** 0.0025 *** 0.0024 *** 

IQ 0.0112       0.0162       0.0130       0.0158       

  0.0028 ***     0.0026 ***     0.0036 ***     0.0026 ***     

ICRG     0.0103       0.0138       0.0111       0.0136   

      0.0019 ***     0.0021 ***     0.0021 ***     0.0022 *** 

H                                 

                                  

PRIM 60 0.0259   0.0288                           

  0.0060 *** 0.0046 ***                         

YS         0.0054   0.0002                   

          0.0041   0.0038                   

LIT                 0.0142   0.0212           

                  0.0095   0.0075 ***         

STTEACH                          0.0004   0.0002   

                          0.0002 * 0.0002   

T 0.0049   -0.0002   0.0057   -0.0015   0.0063   0.0006   0.0060   0.0001   

  0.0022 ** 0.0018   0.0025 ** 0.0025   0.0026 ** 0.0021   0.0025 ** 0.0025   

                                  

Adj. R2 0.51   0.55   0.42   0.41   0.41   0.46   0.41   0.41   

N 98   98   83   83   95   95   86   86   
 Notes: estimation is by OLS, corrected for heteroscedacity (White, 1980). Standard errors are in 
 italics, while ***, **, and * represent significance at the 1, 5, and 10% levels respectively. 
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Overall then, the inclusion of alternative human capital variables highlights a number of 

issues. Firstly, while the two flow variables of education (secondary and primary school 

enrolments) have a significant and positive effect on growth, irrespective of the other 

variables included, the same cannot necessarily be said for the variables proxying the 

stock of human capital, where evidence was mixed. Secondly, the institutional variables 

both remain significant at the 1% level whichever human capital variable is used, while 

the difference between the coefficients obtained for IQ and for ICRG remain roughly the 

same as in the previous regressions (that is, the IQ coefficient is roughly 10-20% higher 

than the ICRG coefficient). The coefficient for IQ varies between 0.0112-0.0162, while the 

coefficient of ICRG varies between 0.0103-0.0138.  Lastly, the trade variable continues to 

perform poorly when run with the ICRG institutional variable. Indeed, when run with ICRG 

and either primary school enrolments or years of schooling, the coefficient is actually 

negative. Given the fact that the effect of trade on growth differs substantially depending 

on the institutional variable employed, it is therefore important to now examine alternative 

specifications for trade to see if more light can be shed on this issue. 

5.2.4 Alternative Trade Variables 

In this section the following alternatives to trade openness will be considered: 

• Exports as a share of GDP, averaged between 1960-2000, taken from the PENN 

World Tables (6.1) [X ]; 

• The average annual growth in exports as a share of GDP, averaged between 

1960-2000, taken from the PENN World Tables (6.1) [GRX ]; 

• Imports as a share of GDP, averaged between 1960-2000, taken from the 

PENN World Tables (6.1) [M ]; 

• ‘real’ trade openness, taken from Alcala and Ciccone (2004), average between 

1960-2000, taken from the PENN World Tables (6.1) [ RT ];99 

• The trade openness measure developed by Sachs and Warner (1995), 

averaged between 1960-1992 [ SWT ]; 

                                                           
99 This is defined as the sum of imports and exports in exchange rate $US relative to GDP in 
purchasing power parity $US. The rationale behind this is that this eliminates distortions due to 
cross-country differences in the price of non-tradables. That is, a country that engages in 
specialisation should experience an increase in openness due to higher imports, however, this 
specialisation may also lead to an increase in price in the (non-tradable) service sector, which 
would tend to lower openness. See Alcala and Ciccone (2004) for more information. 
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• Primary commodity exports as a share of GDP in 1970, taken from the World 

Development Indicators [PX];100 

• Manufactured exports as a share of GDP in 1970, taken from the World 

Development Indicators [MX]; 

• The average annual change in the terms of trade, taken from the World Bank’s 

Global Development Finance and World Development Indicators datasets 

[TOTCH ]. 

As with the human capital alternatives, these are not all strictly measuring the same thing. 

For example, the Sachs-Warner trade openness variable looks at trade policies, not trade 

volumes, while the primary commodity and manufacturing export variables are designed 

to look more at the ‘resource curse’ hypothesis in terms of the composition of trade that 

was outlined in Chapter 2, rather than trade overall. Finally the change in the terms of 

trade is designed to control for increases (decreases) in trade that might be due to short-

term fluctuations in the prices of exports and imports. 

Table 5.6 summarises these results. In keeping with the previous analysis, all outliers have 

been removed, and each of these alternatives is entered separately with initial income, 

institutions, and human capital (using the original gross secondary school enrolments). 

Columns 35-6 summarise the results from substituting exports as the trade variable. The 

results here are similar to those from Table 5.3, in that exports have a positive and 

significant effect on growth when run with IQ, but a positive and insignificant effect on 

growth when run with ICRG. Both the institutional variables also remain highly significant, 

as does human capital. However, if one replaces exports with the growth in exports 

between 1960-2000 (Columns 37-38), this variable is highly significant irrespective of the 

institutional variable used, while the two institutional variables’ coefficients are some 30% 

lower in comparison to those obtained with export volumes in Columns 35-36. In other 

words, whilst the proportional volume of trade over the period may not be a uniformly 

important determinant of growth, the increase in the export component is – countries that 

have seen the fastest growth in exports have also on average experienced the fastest 

economic growth. 

                                                           
100 Although data is technically available from 1962 for this variable, the year 1970 has been chosen 
because it corresponds to that used by Sachs and Warner (1997a), and because it considerably 
expands the sample size compared to that using 1962 data. 
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Table 5.6: Alternative Trade-Related Variables 
DEP VAR: GY 35  36  37  38  39  40  41  42  

C 0.0893   0.0716   0.0502   0.0411   0.0788   0.0766   0.1206   0.0823   

  0.0189 *** 0.0172 *** 0.0210 ** 0.0173 ** 0.0200 *** 0.0194 *** 0.0215 *** 0.0188 *** 

Y60 -0.0111   -0.0079   -0.0069   -0.0053   -0.0096   -0.0084   -0.0129   -0.0087   

  0.0026 *** 0.0023 *** 0.0027 ** 0.0023 ** 0.0027 *** 0.0025 *** 0.0027 *** 0.0024 *** 

IQ 0.0133       0.0092       0.0138       0.0136       

  0.0027 ***     0.0025 ***     0.0028 ***     0.0026 ***     

ICRG     0.0110       0.0085       0.0121       0.0116   

      0.0020 ***     0.0019 ***     0.0021 ***     0.0022 *** 

H 0.0225   0.0210   0.0234   0.0210   0.0207   0.0198   0.0168   0.0196   

  0.0100 ** 0.0088 ** 0.0084 *** 0.0082 ** 0.0102 ** 0.0090 ** 0.0094 * 0.0090 ** 

T                                 

                                  

X 0.0216   0.0064                           

  0.0075 *** 0.0061                           

GRX         0.2089   0.1955                   

          0.0473 *** 0.0451 ***                 

M                 0.0164   0.0015           

                  0.0067 ** 0.0056           

RT                         0.0078   0.0018   

                          0.0022 *** 0.0026   

SWT                                 

                                  

PX                                 

                                  

MX                 
                 
TOTCH                                 
                                 
Adj. R2 0.44   0.42   0.50   0.50   0.44   0.44   0.48   0.44   
N 97   97   97   97   98   98   98   98   
Notes: estimation is by OLS, corrected for heteroscedacity (White, 1980). Standard errors are in italics, while ***, **, and * represent 
significance at the 1, 5, and 10% levels respectively. 
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Table 5.6: Alternative Trade-Related Variables [cont.] 
DEP VAR: GY 43  44  45  46  47  48  

C 0.0956   0.0881   0.1189   0.1034   0.1003   0.0851   

  0.0202 *** 0.0233 *** 0.0238 *** 0.0202 *** 0.0197 *** 0.0178 *** 

Y60 -0.0116   -0.0096   -0.0144   -0.0117   -0.0111   -0.0092   

  0.0028 *** 0.0028 *** 0.0032 *** 0.0027 *** 0.0027 *** 0.0024 *** 

IQ 0.0100       0.0117       0.0141       

  0.0027 ***     0.0029 ***     0.0028 ***     

ICRG     0.0146       0.0101       0.0118   

      0.0066 **     0.0022 ***     0.0023 *** 

H 0.0129   0.0219   0.0242   0.0277   0.0189   0.0198   

  0.0083   0.0097 ** 0.0088 *** 0.0098 *** 0.0100 * 0.0102 * 

T                 0.0059   0.0004   

                  0.0025 ** 0.0025   

X                         

                          

GRX                         

                          

M                         

                          

RT                         

                          

SWT 0.0180   -0.0054                   

  0.0040 *** 0.0129                   

PX         -0.0051   -0.0197           

          0.0153   0.0123           

MX     0.0813   0.0368     

     0.0394 ** 0.0386     

TOTCH                 0.1530   0.2028   

                 0.0750 ** 0.0731 *** 

Adj. R2 0.5   0.46   0.50   0.48   0.47   0.44   

N 94   94   75  75   95   95   
Notes: estimation is by OLS, corrected for heteroscedacity (White, 1980). Standard errors are in italics, while 
***, **, and * represent significance at the 1, 5, and 10% levels respectively. 
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The relative impact of imports on economic growth also largely mirrors the results from 

those achieved with either overall trade openness, or with exports, in that it is (albeit 

marginally) significant when run with the IQ variable, but insignificant when run with 

ICRG. This relationship with the two institutional variables is further supported when one 

includes the measure of real trade openness, as used by Alcala and Ciccone (1996). The 

coefficient on trade openness obtained when using IQ as the institutional variable is over 

four times larger than the coefficient obtained using ICRG. However, the difference 

between this and the other trade measures is that here the trade variable is highly 

significant when run on its own.101 In other words, there appears to be a problem with 

multi-collinearity between real trade openness and ICRG, but not between IQ and RT. 

The inclusion of trade policies, through the Sachs-Warner index, throws up a similar issue, 

in that it is highly significant when run with IQ, however, it is insignificant with ICRG, and 

even has a negative coefficient. Closer examination reveals that the reason for this final 

result is due almost entirely to the extraordinarily high correlation between ICRG and the 

Sachs-Warner trade variable. These two variables have a pair-wise correlation of 0.96, 

which results in severe multi-collinearity problems. The IQ variable, on the other hand, has 

a correlation with the SWT of ‘only’ 0.60. The high correlations between the two 

institutional variables and the Sachs-Warner trade policy measure seems to suggest that 

countries with better (worse) institutions also have more open (closed) trade policies. 

However, it should be stressed that the Sachs-Warner trade indicator has been criticised in 

the literature, due in part to the fact that it includes the black market premium as one of 

its components, and this black market premium may be due itself to institutional 

problems. As Rodriguez and Rodrik (1999: 21) note: 

“…countries with greater corruption, a less reliable bureaucracy, and 

lower capacity for enforcement of the rule of law are also likely have 

higher black market premia.…hence it is reasonable to suppose that the 

existence of sizable black market premia over long periods of time reflects 

a wide range of policy failures. It is also reasonable to think that these 

failures will be responsible for low growth. What is more debatable, in our 

view, is the attribution of the adverse growth consequences exclusively to 

the trade-restrictive effects of black market premia.” 

                                                           
101 Although not reported, RT had a coefficient of 0.0079 when run only with initial income, with an 
R2 of 0.15. In comparison, X had a coefficient of 0.0108 and an R2 of 0.08, while M had a 
coefficient of 0.0123 and an R2 of 0.09, and neither is statistically significant. 
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In other words, because the two variables may be capturing similar things it is difficult to 

ascribe the Sachs-Warner measure to trade policies alone, and even harder to derive any 

meaningful empirical conclusions. 

Columns 45-46 examine the ‘natural resource curse’ initially put forward by Sachs and 

Warner (1997a), who noted that countries with a higher proportion of primary commodity 

exports have tended to grow more slowly over the past thirty years. As a comparison, the 

share of manufactured exports in GDP is also included as an explanatory variable.  

Accordingly, this should result in a negative coefficient on the primary commodity export 

variable and (probably) a positive coefficient on the manufactured goods variable. As can 

be seen, the primary commodity variable does have a negative coefficient in both 

regressions, while the manufactured exports has a positive coefficient (and is significant 

when run with the IQ variable).  The primary commodities variable, however, is not 

significant with either institutional variable. Moreover, although not reported, when it is 

run individually it is significantly negative, which suggests that institutions and the share of 

primary commodities may be related in some way. However, it is impossible with the 

information so far to ascertain what this relationship may be. For example, a high reliance 

on primary commodities may, as was suggested in Chapter 2, lead to an increase in rent-

seeking behaviour by public officials, leading to a deterioration in institutional quality. 

Conversely, a deterioration in institutional quality may lead to a greater reliance on 

primary commodity exports due to the inability to competitively produce manufactured 

exports. A more rigorous examination of this mechanism will therefore be left to the 

following chapter. 

The final trade-related variable to be examined is the change in the terms of trade. A 

priori, one would expect an improvement in the terms of trade to result in higher 

economic growth through higher exports. This can also serve as a control variable for 

trade openness, and so to that end the change in the terms of trade is run with the 

original trade openness variable (T).102 The results in Columns 47-48 tend to confirm the 

fact that improvements in the terms of trade are associated with higher growth, as it is 

significant at the 5% (with IQ) and 1% (with ICRG) levels respectively. It has no bearing, 

                                                           
102 That is, the observed positive relationship between trade and economic growth may have only 
been due to the higher export prices a country received over the period. 
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however, on the coefficient for trade openness compared to the previous results in Table 

5.3.103  

Overall therefore, the inclusion of alternative trade-related variables leads to some 

interesting results. For the purpose of this chapter, the most important result is that 

irrespective of the trade variable employed, the IQ variable remains significant at the 1% 

level in each case, with the coefficient varying from 0.0092 (with the growth in exports 

variable) to 0.0141 (with the change in the terms of trade). Furthermore, the difference in 

coefficient values compared to the ICRG variable is still in the same range as was found in 

previous results. 

The results as they pertain to the actual trade variables, however, are less robust. This is 

true both with respect to their impact on economic growth as well as their relationship 

with the institutional variables. Exports and imports, for example, are only significant when 

one includes the IQ variable in the regression. That is, once one controls for institutional 

quality (and human capital), trade becomes a significant determinant of growth. The 

problem, however, is that this is not the message one gets from the ICRG institutional 

variable, where exports and imports (as well as the initial trade openness measure) 

remain insignificant.  In other situations, such as the real trade openness measure and the 

Sachs-Warner indicator, the significance of these variables on their own is substantially 

reduced when ICRG is included in the regression, but not when IQ is included. The 

conclusion to be drawn from this is that, while the two institutional variables are quite 

closely related, they are not perfectly so, as they seem to have different effects on some 

of the other explanatory variables. The problem, however, is that these issues may be 

largely arising from econometric factors with respect to the OLS estimation procedure. 

This is one of the reasons why an instrumental variable approach is necessary, which will 

be the subject of one of the following sections. It is also true that differences in the results 

between the other explanatory variables are not limited to the inclusion purely of just the 

ICRG versus the IQ institutional variables.104  

                                                           
103 The coefficient on trade is 0.0064 in Column 15 in Table 5.3, compared to 0.0059 here. 
104 For example, when the KKZ composite indicator is used as the institutional variable with SWT, 
SWT (and KKZ) remains highly significant, as was seen with the IQ variable in Column 43. 
Therefore, it appears that the KKZ and ICRG variables do not necessarily generate identical results 
either (results not reported). 
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5.2.5 Additional Variables 

While the IQ variable has proven to be robust to many alternatives of human capital and 

trade-related variables, it is important to see whether or not this remains true across a 

broader range of variables. To that end, this section will focus on incorporating a series of 

demographic, fiscal and policy-related variables. Specifically: 

• The natural log of population in 2000, taken from the World Development 

Indicators [POP]; 

• Population growth, average 1961-2000, taken from the World Development 

Indicators [POPG]; 

• Government consumption as a share of GDP, average 1960-2000, taken from 

the PENN World Tables (6.1) [GOVC]; 

• The growth in government consumption, average 1961-2000, taken from the 

PENN World Tables (6.1) [GGOVC]; 

• Tax revenue as a share of GDP, taken from the IMF’s Government Financial 

Statistics [TAX]; 

• International trade taxes as a share of GDP, taken from the IMF’s Government 

Financial Statistics [TAXINT]; 

• the natural log of the inflation rate in consumer prices, average 1961-2000, 

taken from the World Development Indicators [PI];105 

• the standard deviation of the inflation rate in consumer prices, taken from the 

World Development Indicators [STPI]; 

• private credit to GDP ratio, average 1960-2000, taken from Beck, Demirgüc-

Kunt and Levine (1999) [PC]; 

• liquid liabilities to GDP ratio, taken from Beck, Demirgüc-Kunt and Levine 

(1999) [LL]. 

 

The results are summarised in Table 5.7 below. 

 

                                                           
105 Specifically, Ln(1+PI), to account for deflation using logs. 
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The first two additional variables examine population and population growth. The reason 

for the inclusion of population is essentially to observe whether the results for the original 

trade openness variable are influenced by country size, in that larger countries should 

have lower trade openness ratios. However, results are mixed. With the IQ indicator 

included, trade is no longer significant at all when population is added (Column 49), while 

population has a negative coefficient. With the ICRG variable (Column 50), trade remains 

insignificant as it was before, while population has a positive coefficient. 

Population growth has been included essentially to get some idea on how demographics 

may affect growth. Theory generally suggests a negative relationship between population 

growth and economic growth in the medium-term, as the opportunity costs of having 

children increases as per capita incomes increase.106 This is largely borne out by the 

results here in Columns 51-52, however, it is only a significant factor when run with IQ, 

not ICRG. This appears to be due also to the inclusion of the human capital variable rather 

than the institutional variables (the pair-wise correlation between population growth and 

human capital is -0.75). With population growth included, H is no longer significant when 

run with either IQ or ICRG. 

 

                                                           
106 See, for example, Becker, Murphy and Tamura (1990), and Barro and Becker (1988). 
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Table 5.7: Additional Fiscal and Macroeconomic Policy Variables 
DEP VAR: GY 49  50  51  52  53  54  55  56  57  58  

C 0.1357   0.0621   0.1169   0.0880   0.0934   0.0788   0.0951   0.0779   0.1022   0.0763   

  0.0385 *** 0.0266 ** 0.0204 *** 0.0179 *** 0.0197 *** 0.0185 *** 0.0204 *** 0.0181 *** 0.0225 *** 0.0197 *** 

Y60 -0.0122   -0.0081   -0.0115   -0.0088   -0.0097   -0.0078   -0.0104   -0.0084   -0.0110   -0.0083   

  0.0032 *** 0.0025 *** 0.0026 *** 0.0024 *** 0.0028 *** 0.0026 *** 0.0028 *** 0.0025 *** 0.0030 *** 0.0028 *** 

IQ 0.0154       0.0137       0.0129       0.0137       0.0144       

  0.0031 ***     0.0026 ***     0.0028 ***     0.0027 ***     0.0031 ***     

ICRG     0.0121       0.0115       0.0114       0.0120       0.0116   

      0.0022 ***     0.0023 ***     0.0024 ***     0.0022 ***     0.0024 *** 

H 0.0210   0.0195   0.0093   0.0140   0.0259   0.0235   0.0225   0.0200   0.0253   0.0194   

  0.0097 ** 0.0090 ** 0.0094   0.0098   0.0106 ** 0.0099 ** 0.0100 ** 0.0092 ** 0.0110 ** 0.0099 * 

T 0.0037   0.0018   0.0065   0.0006   0.0072   0.0017   0.0061   0.0003   0.0069   0.0002   

  0.0032   0.0030   0.0023 *** 0.0022   0.0025 *** 0.0025   0.0025 ** 0.0023   0.0031 ** 0.0028   

POP -0.0018   0.0009                                   

  0.0013   0.0011                                   

POPG         -0.5358   -0.2925                           

          0.1797 *** 0.1848                           

GOVC                 -0.0316   -0.0374                   

                  0.0272   0.0282                   

GGOVC                         -0.0570   -0.0246           

                          0.0699   0.0719           

TAX                                 -0.0135   0.0068   

                                  0.0218   0.0220   

                       

Adj R2 0.45   0.44   0.48   0.44   0.44   0.46   0.44   0.43   0.47   0.43   

N 98   98   98   98   97   97   98   98   83   83   

Notes: estimation is by OLS, corrected for heteroscedacity (White, 1980). Standard errors are in italics, while ***, **, and * represent  
significance at the 1, 5, and 10% levels respectively. 
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Table 5.7: Additional Fiscal and Macroeconomic Policy Variables [Cont.] 
DEP VAR: GY 59  60  61  62  63  64  65  66  67  68  

                     

C 0.1088   0.0894   0.0884   0.0710   0.0926   0.0752   0.1010   0.0790   0.1021   0.0798   

  0.0246 *** 0.0229 *** 0.0196 *** 0.0182 *** 0.0199 *** 0.0180 *** 0.0203 *** 0.0185 *** 0.0214 *** 0.0214 *** 

Y60 -0.0118   -0.0091   -0.0092   -0.0072   -0.0099   -0.0078   -0.0122   -0.0093   -0.0126   -0.0096   

  0.0032 *** 0.0029 *** 0.0027 *** 0.0025 *** 0.0027 *** 0.0025 *** 0.0028 *** 0.0026 *** 0.0029 *** 0.0028 *** 

IQ 0.0135       0.0131       0.0137       0.0113       0.0125       

  0.0029 ***     0.0026 ***     0.0026 ***     0.0027 ***     0.0027 ***     

ICRG     0.0113       0.0110       0.0118       0.0095       0.0096   

      0.0023 ***     0.0022 ***     0.0021 ***     0.0024 ***     0.0023 *** 

H 0.0226   0.0172   0.0183   0.0181   0.0185   0.0161   0.0169   0.0149   0.0175   0.0215   

  0.0107 ** 0.0097 * 0.0097 * 0.0091 ** 0.0102 * 0.0094 * 0.0096 * 0.0094   0.0095 * 0.0115 * 

T 0.0071   0.0022   0.0057   0.0007   0.0061   0.0002   0.0048   0.0001   0.0042   -0.0002   

  0.0027 ** 0.0026   0.0024 ** 0.0022   0.0024 ** 0.0024   0.0023 ** 0.0022   0.0023 * 0.0024   

TAXINT -0.0745   -0.1178                                   

  0.0593   0.0590 **                                 

PI         -0.0219   -0.0153                           

          0.0070 *** 0.0099                           

STPI                 -0.0043   -0.0043                   

                  0.0058   0.0072                   

PC                         0.0263   0.0231           

                          0.0083 *** 0.0088 ***         

LL                                 0.0224   0.0161   

                                  0.0067 *** 0.0087 * 

Adj. R2 0.47   0.45   0.48   0.45   0.44   0.43   0.5   0.47   0.51   0.45   

N 82   82   96   96   96   96   94   94   91   91   
 Notes: estimation is by OLS, corrected for heteroscedacity (White, 1980). Standard errors are in italics,  
while ***, **, and * represent significance at the 1, 5, and 10% levels respectively. 
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The next four variables in Table 5.7 are all designed to examine the importance of fiscal 

policies. With respect to the spending side of the government’s budget, previous research 

(Barro, 1991 for example) has noted that this is a negative relationship – countries that 

spend a higher proportion of GDP on public consumption goods and services have lower 

economic growth on average. Again, although this does indeed appear to be the case 

here, it is never a significant factor, irrespective of the institutional variable used (Columns 

53-54).107 The average growth in government spending (GGOVC) is also negative, but 

again not significantly so (Columns 55-56). Regardless of whether GOVC or GGOVC is 

used, however, both institutional variables remain highly significant. 

With respect to the taxation side of the government’s budget, higher tax revenue can 

improve growth through providing governments with the money to undertake necessary 

infrastructure and development spending. Moreover, there is evidence that higher incomes 

are associated with higher (proportional to GDP) tax revenues (see Ghura, 1998 for 

example). Although there is a smaller sample size here (only 83 countries have data), the 

results appear to be mixed. With IQ, human capital and trade included, TAX is not 

significant, and negative. Countries with lower proportional tax revenues on average 

experience faster growth. However, with ICRG substituted (Column 58), the coefficient is 

positive – higher growth is associated with higher tax revenue. The reason for the 

difference, it appears, is marginal, because the inclusion of either IQ or ICRG causes the 

tax variable to become insignificant, whereas it is significantly positive when run with only 

initial income.108 That both institutional variables lead to substantial changes in the 

coefficient on tax is unsurprising, as there is a long literature on the links between 

institutional issues, such as corruption and bureaucratic inefficiency, and tax revenue (see 

Wei, 2000a, and Ghura, 1998). This is also true for international trade taxes. In Chapter 4, 

this variable was initially considered a proxy for bureaucratic efficiency or corruption, with 

the rationale being that it is easier to tax goods entering and leaving countries, because 

they are levied at specific points. Therefore, countries with a corrupt or incompetent public 

administration would have a higher international trade tax ratio, as that is where it is 

easiest to collect taxes. Moreover, because this is a signal that tax collection abilities are 

                                                           
107 There is, however, a slight difference in the variable used here and the one used in Barro 
(1991). Specifically, he used government consumption net of education and defense spending, with 
the rationale being that these are more investment goods. However, data for this is only available 
from 1972 onwards, and so the broader definition of government spending has been applied here. 
108 The coefficient on TAX is 0.049 when run only with initial income, compared to 0.0068 with 
ICRG, H and T, and the R2 is 0.11 on its own. 
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low, one would expect a negative relationship between economic growth and trade taxes. 

Columns 59-60 tend to support this, however, the relationship between trade taxes and 

institutional quality appears to be causing the trade tax variable to become insignificant 

when run with IQ (it remains statistically significant when run with ICRG, however).109 

Overall then, these fiscal variables have mixed results with respect to their impact on 

growth, however, it should be reiterated that institutions and fiscal variables are unlikely 

to be exogenous, and as was shown with the tax variables in particular, the inclusion of 

both institutions and taxes within the one OLS regression generally causes the tax variable 

to become insignificant. Again, however, the strength of the institutional variables 

remains, with the IQ coefficient varying between 0.0124-0.0144, while the coefficient for 

ICRG varies between 0.0113-0.0120, and both are significant at the 1% level in each 

regression. 

The next two variables are designed to examine the macroeconomic policies of 

governments at a broad level. Prudent macroeconomic policy, for example, should result 

in lower inflation (PI), and a lower volatility of inflation (STPI). Therefore, one would 

expect to see that both have negative coefficients – lower and less volatile inflation should 

be associated with higher growth.  This is supported in the results (Columns 61-64). When 

inflation is run with IQ (column 61), the inflation coefficient is negative and significant, 

however, when run with ICRG (Column 62) it is still negative, but now marginally fails to 

be significant at conventional levels. This again appears to be due to the relationship 

between inflation and institutional quality, as inflation itself is highly significant when run 

only with initial income, but the coefficients fall substantially when either of the 

institutional variables are included.110 The same cannot, however, be said for the volatility 

of inflation. Whether regressed against growth on its own, or with the other core 

variables, it is never significant (although it is always negative).  

The final two variables employed are designed to look at financial sector development. 

The two variables used here, private credit of banks and other financial institutions to 

GDP, and the liquid liabilities to GDP ratio, have been used previously by Levine, Loayza 

and Beck (2000) and others to examine the depth of financial development. In keeping 

                                                           
109 As with the previous tax revenue variable, the trade tax variable is significant when run with only 
initial income, with a coefficient of -0.166 (and an R2 of 0.12), compared to the coefficients of -
0.0778 for IQ and -0.1178 with ICRG.  
110 Specifically, with inflation on its own with initial income, the coefficient is -0.0317, and has an R2 
of 0.17, however, with IQ the coefficient falls by around 30% to -0.0219, and with the ICRG it falls 
by over 50%, to -0.0153. 
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with these previous results, one would expect both to be positively related to growth, and 

Columns 65-68 support this. Private credit is positive and significant at the 1% level in 

both regressions and, while the coefficients for IQ and ICRG fall, they also remain highly 

significant. When private credit is entered only with initial income, its coefficient is 0.0532 

(with an R2 of 0.35), which falls to 0.0263 and 0.0231 respectively when IQ (ICRG), 

human capital and trade are also included.  Liquid liabilities is also significant and positive, 

although only at the 10% level when run with ICRG. Again, the coefficient for liquid 

liabilities is significantly higher in the absence of the other core variables (0.0422).  

Importantly, although it is quite plausible that institutional quality and financial sector 

development are associated with each other, they are both individually still significant, 

which suggests that institutions have an effect on economic growth above and beyond 

their influence through the financial sector. 

In conclusion then, these additional variables do not substantially affect the results for the 

two institutional variables. For the IQ variable, the coefficient ranges from a low of 0.0113 

(when private credit is included) to a high of 0.0154 (with population). The ICRG 

coefficient ranges from 0.0095-0.0121. Furthermore, each remain significant at the 1% 

level in each regression (despite the fact that there are undoubtedly issues of endogeneity 

between many of these variables and institutions). 

5.2.6 Geography 

Chapter 2 included a discussion on the empirical evidence of the effect of geography on 

economic development. This section presents results using many of the variables from 

these papers. These variables are: 

• absolute value (in latitude) of countries’ distance from the equator, taken from 

Dollar and Kraay (2003) [DISTEQ];111 

• a dummy for whether a country is landlocked or not, taken from Dollar and Kraay 

(2003) [LANDLOCK]; 

• percentage of tropical land area, taken from Gallup, Sachs and Mellinger 

(1999)  [TROPICAR]; 

• the proportion of land with more than 5 frost-days per month in winter, 

taken from Masters and McMillan (2001) [FROSTAREA]; 

                                                           
111 Specifically, the absolute latitude from each country’s capital city. 
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• Malaria index for 1994, taken from Gallup, Sachs and Mellinger (1999) 

[MALFAL94];112 

• proportion of the population in 1994 within 100 kilometres of the coastline 

or ocean-navigable river, taken from Gallup, Sachs and Mellinger (1999)  

[POP100CR]. 

Because of the importance placed on these geography-related determinants of economic 

growth in the literature it is important to see how they fare in the absence of other 

explanatory variables. Therefore Table 5.8 has some initial results for these variables, 

when they are entered only with initial income. As can be seen, all are, to varying 

degrees, significant. As has been done previously, one area of interest will lie with how 

these coefficients change once the other core variables are introduced (in Table 5.9). 

Columns 69-70 in Table 5.9 incorporate the distance from the equator into the regression. 

This variable is designed to capture the effect of climate on economic growth, in that 

countries on or near the equator are tropical regions, while the further one gets away 

from the equator the climate becomes more temperate and easier to grow staple crops 

(see Hall and Jones, 1999).113 Table 5.8 shows that, when entered only with initial income, 

distance from the equator is a highly significant determinant of economic growth, 

however, it ceases to be so once the other core variables are introduced in Table 5.9. 

LANDLOCK (Columns 71-72 in Table 5.9) remains significant with the inclusion of the ICRG 

institutional variable, however, the coefficient drops by over 75% when IQ is included, and 

is no longer significant. It is, however, still negative – countries that do not have access to 

the ocean have on average grown more slowly over the past forty years. 

The FROSTAREA variable has been included as another climate variable, in that night-time 

frost kills many parasites and pests, and reduces plant respiration. Therefore, it is easier 

to grow staple crops where frost occurs (but does not occur too much, or else the plants 

                                                           
112 Specifically, “Index of malaria prevalence based on a global map of extent of malaria in 1994 
(WHO, 1997), and the fraction of falciparum malaria. The fraction of each country’s land area 
subject of malaria was calculated from digitized 1997 map. The intensity of malaria is captured by 
the fraction of malaria cases that are the malignant P. falciparum species of malaria in 1990 (WHO, 
1992). For African countries without 1990 falciparum data, we used the WHO (1997b) data (in 
which almost all African countries with malaria are described as “predominantly” falciparum, which 
we classified as 100%). The index is the product of the fraction of land area subject to malaria 
times the fraction of falciparum malaria cases.” [Gallup, Sachs and Mellinger, 1999: 36-7]. 
References to WHO contained within their paper. 
 
113 Technically, one should probably square this variable, as if one goes ‘too high or low’ in latitude 
the climate becomes too cold to grow anything. However, doing this did not alter the results. 
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themselves won’t grow). As with the previous variables, this is highly significant on its own 

(note it has an R2 of 0.20 in Table 5.8 when run with only initial income), and this 

significance largely continues with the addition of the other variables (Columns 73-74). 

Although again the coefficient falls considerably, it is still significant at the 1% level with 

the inclusion of IQ, and at the 10% level with ICRG.  

The POP100CR is similar in intent to the LANDLOCK variable, with the rationale being that 

economic growth is easier to achieve if the majority of the population is located near the 

ocean (or large river systems). Therefore one would expect the coefficient here to be 

positive which, as seen in Columns 75-76, is confirmed. It retains to a large extent its 

significance in the presence of the other variables, although this time it appears as though 

it is the IQ variable that ‘crowds out’ much of its effect.  

The results obtained for the incidence of malaria (Columns 77-78), and the proportion of 

land area in the tropics (Columns 79-80) are both highly significant, irrespective of the 

other variables employed.114   

Therefore, the introduction of a selection of geography-type variables suggests an 

important role for these types of variables in empirical growth research. With respect to 

their impact on institutions one can see again that both IQ and ICRG remain significant at 

the 1% level in each regression, with the coefficient on IQ varying between 0.0119-

0.0144, and the coefficient on ICRG varying between 0.0100-0.0127. However, the results 

obtained here should be taken with caution. Although the results appear sensible (to 

varying degrees, both institutions and geography matter), it is not clear whether there is a 

causal relationship here running from geography to institutions, or whether they are 

independent. The fact that the coefficients on most of the geography variables fell with 

the introduction of the institutional variables suggest there is a relationship, but this is too 

simple an analysis to say anything definitive about this. As this is not the focus of the 

chapter (nor the thesis overall) no more shall be said about this, however, this is certainly 

an important area of ongoing research.115 

                                                           
114 One possible caveat to this, however, is that the MALFAL variable may be endogenously 
determined, because malaria incidence falls as income rises. Therefore one should be cautious 
about this result. Sachs (2003) uses a Malaria Ecology (ME) variable as an instrument, however, 
Rodrik, Subramanian and Trebbi (2004) doubt the efficacy of this as an appropriate instrument. 
115 As was noted in Chapter 2, the question here is whether geography affects economic growth on 
its own, or whether it affects growth mainly through the poor institutions that arise from these 
geographic disadvantages. For further discussion on this, see Easterly and Levine, 2003, and 
Engerman and Sokoloff, 1997. 
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Table 5.8: Geography Variables and Economic Growth 
DEP VAR: GY                         

                          

C 0.0115   -0.0130   0.0167   -0.0008   0.0523   0.0331   

  0.0154   0.0116   0.0136   0.0119   0.0185 *** 0.0155 ** 

Y60 -0.0006   0.0041   -0.0008   0.0009   -0.0035   -0.0008   

  0.0023   0.0014 *** 0.0019   0.0016   0.0021   0.0018   

DISTEQ 0.0004                       

  0.0001 ***                     

LANDLOCK     -0.0103                   

      0.0049 **                 

FROSTAREA         0.0187               

          0.0042 ***             

POP100CR             0.0182           

              0.0053 ***         

MALFAL                 -0.0252       

                  0.0052 ***     

TROPICS                     -0.0175   

                      0.0041 *** 

                          
Adj. R2 0.16   0.11   0.20   0.16   0.27   0.19   
N 98   98   95   92   92   92   
 Notes: estimation is by OLS, corrected for heteroscedacity (White, 1980). Standard errors are in italics,  
while ***, **, and * represent significance at the 1, 5, and 10% levels respectively. 
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Table 5.9: Economic Growth and Geography 
DEP VAR: GY 69  70  71  72  73  74  

C 0.0994   0.0815   0.0951   0.0821   0.1056   0.0810   

  0.0204 *** 0.0183 *** 0.0206 *** 0.0176 *** 0.0205 *** 0.0190 *** 

Y60 -0.0114   -0.0092   -0.0104   -0.0086   -0.0121   -0.0090   

  0.0028 *** 0.0026 *** 0.0028 *** 0.0024 *** 0.0028 *** 0.0026 *** 

IQ 0.0135       0.0135       0.0143       

  0.0027 ***     0.0029 ***     0.0027 ***     

ICRG     0.0117       0.0127       0.0108   

      0.0022 ***     0.0020 ***     0.0024 *** 

H 0.0170   0.0152   0.0220   0.0136   0.0092   0.0160   

  0.0104   0.0096   0.0100 ** 0.0086   0.0084   0.0095 * 

T 0.0065   0.0007   0.0063   0.0000   0.0053   0.0004   

  0.0024 *** 0.0022   0.0024 *** 0.0021   0.0027 ** 0.0025   

DISTEQ 0.0002   0.0002                   

  0.0001   0.0001                   

LANDLOCK         -0.0026   -0.0091           

          0.0039   0.0037 **         

FROSTAREA                 0.0106   0.0073   

                  0.0038 *** 0.0042 * 

POP100CR                         

                          

MALFAL                         

                          

TROPICS                         

                          
Adj. R2 0.45   0.47   0.44   0.47   0.5   0.42   

N 98   98   98   98   95   95   
Notes: estimation is by OLS, corrected for heteroscedacity (White, 1980). Standard errors are in italics, while ***, **, and * 
 represent significance at the 1, 5, and 10% levels respectively. 
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Table 5.9: Economic Growth and Geography [cont.] 
DEP VAR: GY 75  76  77  78  79  80  

C 0.1009   0.0827   0.1235   0.1155   0.1158   0.0945   

  0.0212 *** 0.0189 *** 0.0243 *** 0.0220 *** 0.0212 *** 0.0202 *** 

Y60 -0.0118   -0.0100   -0.0136   -0.0124   -0.0121   -0.0094   

  0.0028 *** 0.0026 *** 0.0032 *** 0.0028 *** 0.0028 *** 0.0026 *** 

IQ 0.0142       0.0119       0.0144       

  0.0029 ***     0.0025 ***     0.0027 ***     

ICRG     0.0121       0.0100       0.0116   

      0.0023 ***     0.0021 ***     0.0024 *** 

H 0.0161   0.0121   0.0201   0.0189   0.0080   0.0093   

  0.0098   0.0102   0.0095 ** 0.0096 * 0.0090   0.0101   

T 0.0038   -0.0021   0.0047   0.0006   0.0057   0.0007   

  0.0029   0.0027   0.0026 * 0.0025   0.0029 * 0.0028   

DISTEQ                         

                          

LANDLOCK                         

                          

FROSTAREA                         

                          

POP100CR 0.0060   0.0124                   

  0.0048   0.0047 ***                 

MALFAL         -0.0142   -0.0179           

          0.0045 *** 0.0046 ***         

TROPICS                 -0.0105   -0.0109   

                  0.0035 *** 0.0037 *** 

Adj. R2 0.47   0.46   0.52   0.51   0.50   0.45   

N 92   92   92   92   92   92   
Notes: estimation is by OLS, corrected for heteroscedacity (White, 1980). Standard errors are in italics, while ***, **, and * 
 represent significance at the 1, 5, and 10% levels respectively. 
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5.2.7 Alternative Institutional Variables 
Up to this point the analysis has centred largely on the results obtained using the IQ 

indicator developed in the previous chapter, and the ICRG measure of institutional quality 

developed originally by Knack and Keefer (1995). Before this section of the chapter is 

concluded, it is important to examine how these results measure up to results obtained 

from other common institutional variables used previously in empirical research. To that 

end, the following alternatives will be run in regressions with initial income, human capital 

and trade: 

• a composite indicator incorporating the simple average (1996-2000) of 

Government Effectiveness, Rule of Law and Control of Corruption from the 

World Bank’s Governance Database (see Chapter 4 for more details) [KKZ]; 

• the sum of the Civil and Political Liberties indices, averaged between 1972-

2000, taken from Freedom House [FH]; 

• Fraction of population killed in civil or international war, average 1960-1995, 

taken from Dollar and Kraay (2003)  [WARDEAD]; 

• Revenue volatility, average 1975-2000, taken from Knack, Kugler and Manning 

(2003) [REVVOL]; 

• Average number of revolutions and coups, 1960-2000, taken from Banks’ 

Cross-National Time Series Data Archive [REVC];  

• Average number of assassinations per year per million population, 1960-2000, 

taken from Banks’ Cross-National Time Series Data Archive [ASSASS]. 

As with the other two institutional variables, all have been standardised for ease of 

comparison, with the results reported in Table 5.10 below. Additionally, the results for IQ 

and ICRG from Columns 15 and 17 in Table 5.3 (here Columns 81-82) have been included 

here for comparative purposes. Generally speaking, all of these alternatives are significant, 

with the exception of the WARDEAD variable, which just fails to be significant at the 10% 

level, and assassinations. Of the others, the variable with the largest coefficient is the KKZ 

indicator (0.0126), which is slightly smaller than that for IQ (0.0139).  The coefficients on 

the other institutional variables are all lower than the IQ (and ICRG) coefficient, with the 

next highest after the KKZ being the Freedom House indicator, with a coefficient of -

0.0093 (higher values mean worse civil and political liberties).116 

                                                           
116 It is also worth noting that across the range of alternative institutional variable regressions, the 
trade variable is never significant in any, except for the IQ index. However, this is susceptible to the 
trade measure used. In results not reported, trade was significant for all regressions except Column 
83 with the KKZ indicator when the Real Trade indicator is used instead. 
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Table 5.10: Other Institutional Variables 
DEP VAR: GY 81  82  83  84  85  86  87  88  

                 

C 0.0961   0.0785   0.0823   0.0774   0.0314   0.0411   0.0444   0.0394   

  0.0201 *** 0.0179 *** 0.0187 *** 0.0212 *** 0.0164 * 0.0178 *** 0.0166 *** 0.0167 ** 

Y60 -0.0106   -0.0085   -0.0089   -0.0084   -0.0028   -0.0037   -0.0045   -0.0039   

  0.0027 *** 0.0025 *** 0.0025 *** 0.0028 *** 0.0023   0.0024   0.0023 * 0.0024 * 

IQ 0.0139                               

  0.0027 ***                             

ICRG     0.0121                           

      0.0021 ***                         

KKZ         0.0126                       

          0.0024 ***                     

FH             -0.0093                   

              0.0036 **                 

WARDEAD                 -0.0071               

                  0.0045               

REV_VOL                     -0.0055           

                      0.0023 **         

REVC                         -0.0060       

                          0.0020 ***     

ASSASS                             -0.0013   

                              0.0023   

H 0.0227   0.0199   0.0108   0.0342   0.0430   0.0334   0.0415   0.0500   

  0.0100 ** 0.0091 ** 0.0103   0.0118 *** 0.0103 *** 0.0098 *** 0.0105 *** 0.0105 *** 

T 0.0064   0.0003   0.0011   0.0028   0.0034   0.0031   0.0013   0.0036   

  0.0023 *** 0.0022   0.0022   0.0029   0.0027   0.0031   0.0028   0.0028   

                                  

Adj. R2 0.45   0.44   0.41   0.3   0.23   0.26   0.28   0.22   

N 98   98   96   98   97   84   98   97   

Notes: estimation is by OLS, corrected for heteroscedacity (White, 1980). Standard errors are in italics, while ***, **, and *  
represent significance at the 1, 5, and 10% levels respectively. 
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5.2.8 Alternative Sample Selections 

Although to this point the sample sizes have not all been identical, this was due mainly to 

the data constraints of many of these variables. It is important, however, to systematically 

examine whether the results obtained so far are driven by the sample of countries 

included. To that end, three alternatives sample will be considered: firstly, a sample with 

all high-income OECD countries removed. Secondly, a sample that removes the major oil-

exporting countries from the sample. The final samples divide the original 98-country 

sample evenly into the 49 countries with the fastest average per capita growth over the 

period, and the 49 countries with the slowest average per capita growth. 

Non-OECD Countries 

Removing these countries reduces the sample to 76 countries. The point of this is to see 

whether or not the institutional variables remain significant even if only developing 

countries are considered. Table 5.11 below summarises the results with firstly the 

institutional variables entered only with initial income, and then with the other core 

variables of human capital and trade included. 

Table 5.11: Sample Removing High-Income OECD Countries 
DEP VAR: GY 90  91  92  93  

          

C 0.0779  0.0483  0.0999  0.0772  

  0.0236 *** 0.0187 ** 0.0228 *** 0.0198 *** 

Y60 -0.0083  -0.0039  -0.0118  -0.0089  

  0.0032 ** 0.0025  0.0032 *** 0.0028 *** 

IQ 0.0153    0.0126    

  0.0029 ***   0.0030 ***   

ICRG   0.0156    0.0125  

    0.0022 ***   0.0024 *** 

H     0.0550  0.0561  

      0.0194 *** 0.0166 *** 

T     0.0051  -0.0014  

      0.0027 * 0.0026  

          

Adj. R2 0.31  0.39  0.44  0.46  

N 76  76  76  76  

Notes: estimation is by OLS, corrected for heteroscedacity (White, 1980).  
Standard errors are in italics, while ***, **, and * represent significance at 
 the 1, 5, and 10% levels respectively. 

 

As this table shows, the results to date do not seem to be due to these high-income OECD 

countries. Both institutional variables remain significant at the 1% level, with the 

coefficient on IQ being 0.0153 on its own and 0.0126 with the other variables. This 

compares to coefficients of 0.0148 and 0.0139 respectively for the full sample, suggesting 
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that, while institutions have a slightly smaller effect on growth when OECD countries are 

removed (with the inclusion of the other core variables), they are still statistically 

significant overall. The coefficient for ICRG is actually higher when OECD countries are 

removed (0.0156 here compared to 0.0139 for the full sample), and virtually identical 

when the other core variables are included (0.0125 here versus 0.0121 in the full sample).  

These results therefore give some degree of confidence that the significance of both 

institutional variables has not thus far been driven by these ‘top tier’ of countries.117 

 

Removing Oil-Exporting Countries 

In previous empirical research on economic growth, it has been common to remove the 

‘exceptional’ oil-exporting countries, with the rationale being that these countries have 

(relatively) high per capita incomes largely because of this single natural resource (see, for 

example, Mankiw, Romer and Weill, 1992).118 

Removing these countries reduces the sample to 91 countries, and the results are 

reported in Table 5.12 below.119 Removing these countries does tend to increase the 

coefficient on institutional quality (both for IQ and ICRG), with the coefficient on IQ 

increasing from 0.0148 on its own in the full sample to 0.0169 here, and with the other 

core variables included it increases from 0.0139 to 0.0161. The coefficients on human 

capital and trade, however, remain largely unaltered, and so it therefore appears as 

though the inclusion of these countries in the overall sample does not alter the overall 

conclusions derived above. 

                                                           
117 It should be recognised, however, that these OECD countries, while having generally the highest 
incomes, do not necessarily have the highest growth rates over the period. 
118 Specifically, “We exclude the oil producers because the bulk of recorded GDP for these countries 
represents the extraction of existing resources, not value added; one should not expect standard 
growth models to account for measured GDP in these countries…” [Mankiw, Romer and Weill 
(1992: 413)].  
119 The countries removed are Algeria, Republic of Congo, Gabon, Iran, Nigeria, Venezuela and 
Trinidad and Tobago. 
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Table 5.12: Removing Major Oil-Exporting Countries 
DEP VAR: GY         

 94  95  96  97  

C 0.0839  0.0699  0.1043  0.0877  

  0.0176 *** 0.0158 *** 0.0175 *** 0.0177 *** 

Y60 -0.0091  -0.0070  -0.0118  -0.0100  

  0.0023 *** 0.0020 *** 0.0023 *** 0.0024 *** 

IQ 0.0169    0.0161    

  0.0023 ***   0.0026 ***  

ICRG   0.0152    0.0142  

    0.0020 ***   0.0022 *** 

H     0.0202  0.0185  

      0.0097 ** 0.0093 ** 

T     0.0057  -0.0016  

      0.0024 ** 0.0022  

          

Adj. R2 0.46  0.49  0.52  0.50  

N 91  91  91  91  

Notes: estimation is by OLS, corrected for heteroscedacity (White, 1980).  
Standard errors are in italics, while ***, **, and * represent significance  
at the 1, 5, and 10% levels respectively. 

 

High-Growth Versus Low-Growth Samples 

The samples here have been divided up into those countries out of the original 98-country 

sample that had the fastest average economic growth over the period, and those that had 

the slowest average growth over the period. This, admittedly, is a rather crude sample 

selection, as there is an implicit bias here in the choice of countries based on the 

performance of the dependent variable. Nevertheless, it would be interesting to see 

whether the results for these samples differ. Put differently, if institutional quality is only 

important for countries that have grown the fastest over the past forty years, then one 

might expect to see a significant (and positive) coefficient on institutions for this high-

growth sample, but an insignificant one for the low-growth sample. This rationale also 

holds for the other variables employed as well. 

The results from Table 5.13 show that there are some differences between the two 

samples, but not necessarily in the way one might expect. Comparing Columns 98 and 

102, with the IQ indicator entered individually, one can see that the coefficient for the 
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high-growth sample is less than half that for the low-growth sample. In other words, 

institutional quality (or perhaps a lack thereof) seems to be a more important factor for 

those countries with the worst growth records than for those with high growth. Although 

not as stark, the same situation occurs for the ICRG indicator as well (the coefficient is 

only around 15% lower for the high-growth sample).  

Of the other variables, human capital performs quite poorly in both samples, which is 

somewhat surprising, although it is marginally significant in Columns 104-105 with both 

the IQ and ICRG indicators for the low-growth sample. Finally, the trade variable 

continues to perform poorly when run with the ICRG variable, but appears to perform 

relatively poorly with the IQ index as well. 
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Table 5.13: Fastest Economic Growth Sample Versus Slowest Economic Growth Sample 
DEP VAR: GY HIGH GROWTH (49) LOW GROWTH (49) 

  98  99  100  101  102  103  104  105  

C 0.0767  0.0962  0.0926  0.0899  0.0485  0.0235  0.0574  0.0483  

  0.0213 *** 0.0192  0.0255 *** 0.0192 *** 0.0157 *** 0.0161  0.0172 *** 0.0175 *** 

Y60 -0.0062  -0.0088  -0.0081  -0.0078  -0.0055  -0.0019  -0.0069  -0.0059  

  0.0027 ** 0.0024 *** 0.0033 ** 0.0025 *** 0.0021 ** 0.0021  0.0025 *** 0.0025 ** 

IQ 0.0052    0.0077    0.0117    0.0103    

  0.0023 **   0.0031 **   0.0025 ***   0.0027 ***   

ICRG   0.0082    0.0085    0.0098    0.0090  

    0.0019 ***   0.0018 ***   0.0031 ***   0.0027 *** 

H     0.0022  -0.0057      0.0213  0.0344  

      0.0095  0.0068      0.0112 * 0.0135 ** 

T     0.0050  0.0007      0.0010  -0.0015  

      0.0028 * 0.0018      0.0022  0.0026  

                  

Adj. R2 0.09  0.40  0.16  0.38  0.38  0.21  0.39  0.28  

N 48  49  49  49  49  49  49  49  

Notes: estimation is by OLS, corrected for heteroscedacity (White, 1980). Standard errors are in italics,  
while ***, **, and * represent significance at the 1, 5, and 10% levels respectively. 
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5.2.9 Concluding Comments on OLS Analysis 

Before concluding with some general comments on the results obtained so far, it is 

worthwhile to summarise the results obtained purely from the IQ and ICRG coefficients. 

Table 5.11 shows the lowest and highest coefficients obtained using the IQ indicator 

averaged between 1960-2000, the ICRG indicator averaged between 1986-95, and the IQ 

indicator averaged between 1986-95, along with which regressions these occurred in.120 

Also included is the average difference between the two IQ variables and the ICRG 

variable. A few issues are worth noting. First of all, the coefficients on the IQ indicator 

averaged over 1960-2000 were on average around 12% higher than for the ICRG variable. 

This was a fairly consistent result across the broad range of regressions run. However, this 

is not strictly comparable given the different time periods they are averaged over. One can 

see that when the IQ indicator was averaged over the same period (1986-95) the IQ 

measure outperformed the ICRG indicator by around 16%. Given that each of the two IQ 

variables were significant at the 1% level in every single regression, these results give 

some strength to the claims that the IQ indicator can be used in empirical research at 

least as a valid alternative to the ICRG measure of institutional quality. Moreover, as will 

be demonstrated in the following chapter, the IQ index has the benefit that it 

encompasses a relatively long period of time. This is important not only for time series 

empirical estimations, but also in cross-sectional studies. This is because researchers can 

now use an institutional variable that will be able to cover most studies’ time frames, 

rather than only a fraction of the period. 

Table 5.14: Summary Coefficient Results, IQ and ICRG 

 LOW 
COEFFICIENT 

HIGH 
COEFFICIENT 

AVE INCREASE 
FROM ICRG 

COEFFICIENTS 
ICRG, 1986-95 0.0078 

(with H, T, KI) 
0.0146 

(with H, SWT) 
.. 

IQ, 1960-2000 0.0087 
(with H, T, KI) 

0.0162 
(with YS, T) 

12% 

IQ, 1986-95 0.0074 
(with H, GRX) 

0.0173 
(with YS, T) 

16% 

 

 

                                                           
120 Although the results were not reported for all regressions using the IQ measure averaged 
between 1986-95, the full range of regressions were still run with this variable. 
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The coefficients obtained here across all of these regressions indicate a substantial effect 

of institutional quality on economic growth. Taking the IQ indicator, these results suggest 

that every one standard deviation improvement (deterioration) in institutional quality leads 

to an average annual increase (decrease) in per capita economic growth of between 0.9-

1.6 percentage points. Using the example from earlier in the chapter (see section 5.2.2), 

had Thailand had the same level of institutional quality as the UK over this period, its per 

capita income would have been between 40-80% higher than its actual per capita income 

of $6,857 by 2000.121 Although this analogy should not be taken too far, it does highlight 

the statistical (and economic) importance of institutional quality in economic development. 

Although the previous comparison between the IQ and ICRG results suggest that both are 

extremely close approximations of each other, this section will conclude with a caveat on 

these results. Specifically, while the relationship between the two institutional variables 

appears close, their interaction with other variables in this analysis suggests this is not 

watertight. In a number of regressions, each institutional variable had a slightly different 

impact on the other explanatory variables (particularly trade). In essence, the correlation 

between the IQ (or ICRG) variable with some of these other variables meant that it 

caused this other variable to become either less statistically significant, or completely 

insignificant, while the other institutional variable did not have the same effect.122 Thus 

there is some suggestion that they may be capturing slightly different things (if they were 

identical, one would expect their impact on other variables to be the same as well). 

However, it would be wrong to make too much of this at this stage, for two important 

reasons. Firstly, it is too much to expect that any two institutional variables will ever have 

exactly the same impact on other explanatory variables (this was demonstrated with the 

additional information from the KKZ composite indicator results on page 194). Secondly, 

there were simply too many situations across these other regressions where the variables 

were endogenous, both to economic growth, and to each other. As has been previously 

alluded to, this is a common problem with OLS estimation. If one were to find appropriate 

instruments for these variables (and, unfortunately, this is a big “if”) the situation may 

become clearer. 

                                                           
121 Based on an initial per capita income of $1,071 in 1960, and subsequent growth rates of 5.5% 
(assuming the lower bound of the IQ coefficient of 0.087) and 6.2% (based on the upper bound of 
the IQ coefficient of 0.0160). Thailand’s average growth rate between 1960-2000 was actually 
4.6% (all data from PENN World Tables). 
122 That is, the issue of multicollinearity between the explanatory variables does not occur uniformly 
with respect to the two institutional variables. 
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It is this final point that will now be examined in the following section. 

5.3 Two Stage Least Squares Analysis 
In order to see how these two institutional variables perform using an instrumental 

variables procedure, a number of alternatives will be examined. The first thing is to see 

whether the results are consistent across a number of common institutional instruments 

that have been used by others in the past. The instruments used here will be: 

• The proportion of the population speaking either English [ENGFRAC] or a major 

European language [EURFRAC]. This has been used by Hall and Jones (1999), 

Dollar and Kraay (2003), Rodrik, Subramanian and Trebbi (2004) and many 

others. In essence, this is a form of colonial instrument, in that countries with 

majorities speaking these languages are either the Western European countries 

themselves, or their colonial off-shoots. 

• The log of settler mortality, from Acemoglu, Johnson and Robinson (2001). 

This instrument was examined in Chapter 2, with higher values indicating that 

colonial powers (because of the higher mortality rates) set up ‘extractive’ 

states, rather than settling them. Consequently, higher values represent lower 

institutional quality [LNSETMOR]. Aside from the papers listed above, this 

instrument has been used extensively in the literature (for example, Easterly 

and Levine, 2003); 

• Ethno-linguistic fractionalisation [ELF], coupled with a dummy for whether a 

country has ever been a colony or not [COLONY]. ELF and COLONY were used 

as instruments by Mauro (1995) with respect to corruption. 

 

A slightly different approach will be taken in this section compared to that above. 

Specifically, rather than use per capita growth rates as the dependent variable, the level of 

per capita income in 2000 will be preferred. There are a couple of reasons for this. Firstly, 

there is a direct comparison that can be made to several recent papers that deal with the 

issue of institutional instruments, notably Rodrik, Subramanian and Trebbi (2004), and 

Dollar and Kraay (2003). The former paper (hereafter known as RST) takes institutions, 

trade and geography and runs a ‘horse race’ to see which one is a more important 
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determinant of per capita incomes.123 The latter paper takes the same approach, but 

points out the econometric issues that led to the (according to Dollar and Kraay) spurious 

conclusions from RST that ‘institutions rule’. Because this section is focussing on 

instrumental variables this provides a natural source of comparison. 

The second reason for using this approach is that it simplifies the analysis considerably. 

The problem here is that, while initial per capita income (Y60) and human capital (H) are 

taken from the start of the period, and so technically they can serve as their own 

instruments, the reality is that incorporating human capital (and initial income) into a 2SLS 

estimation of economic growth causes some severe econometric problems. A simple 

example can be used to highlight this problem. 

Taking the simple approach from the previous OLS section of regressing only initial income 

and institutions against economic growth, and instrumenting the institutional variable with 

ENGFRAC and EURFRAC, one can see from Table 5.15 that neither IQ nor ICRG are 

significant (Columns 2 and 5). However, if one looks at the results from the first stage 

regression in the bottom half of the table, one can see that Y60 is highly correlated with 

both institutional variables, and, more importantly, causes both ENGFRAC and EURFRAC to 

become insignificant determinants of institutions. If one removes initial income from the 

regression (Columns 1 and 4), both institutional variables are once again significant, 

because the instruments are allowed to ‘do their job’.124 This is exactly the same problem 

one finds with the inclusion of human capital (and the exclusion of Y60) in Columns 3 and 

6. Human capital is so highly correlated with both institutional measures that it again 

causes the institutional variables (and H itself) to become insignificant.125 This raises some 

interesting issues in itself, as this suggests that levels of per capita incomes and human 

capital in 1960 are highly correlated with subsequent institutional quality. However, the 

purpose of this section is to examine the relationship between the institutional variables 

and their instruments and, while this provides an initial reason to query the benefits of this 

                                                           
123 Taking per capita incomes can also be thought of as a very long run approach to growth, in that 
per capita income today incorporates economic growth back into history to the time when all 
countries had (roughly) the same per capita income levels. Therefore, different per capita incomes 
today reflect different growth rates over the long run. 
124 However, looking at the R2 values in the first stage regressions shows that the two instruments 
only have a value of 0.12 (with IQ) and 0.08 (with ICRG). 
125 This occurs despite the fact that one cannot reject the null that the instruments are valid 
through the test for over-identified restrictions. 
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approach, it is also important to see whether these instruments are valid even in the 

absence of these issues.126 

Table 5.15: 2SLS with Initial Income, Institutions and Human Capital 
DEP VAR: GY 1   2   3   4   5   6   

Second Stage:                        

                          

Y60     0.0118           -0.0033       

      0.0167           0.0099       

IQ 0.0045   -0.0077   0.0012               

  0.0028 * 0.0196   0.0044               

ICRG             0.0074   0.0103   0.0065   

              0.0034 ** 0.0118   0.0073   

H         0.0317           0.0125   

          0.0168           0.0271   

            

OIR 0.301   0.678   0.3340   0.489   0.485   0.3830  

            

                       

Dep. Var: IQ   IQ   IQ   ICRG   ICRG   ICRG   

First stage:                         

Y60     0.8263           0.8562       

      0.0762 ***         0.0960 ***     

ENGFRAC 0.2338   0.2392   -0.9421   0.5449   0.2365   -0.6951   

  0.3227   0.1628   0.2982 ** 0.4414   0.3284   0.3194 ** 

EURFRAC 1.0660   -0.0639   0.8188   0.5609   -0.2958   0.3003   

  0.1814 *** 0.1767   0.1285 *** 0.2904 * 0.2353   0.1974   

H         3.6279           3.8254   

          0.2941 ***         0.3570 *** 

R2 0.20   0.61   0.67   0.08   0.50   0.58   

                          

INSTRUMENTS:                        

ENGFRAC X   X   X   X   X   X   

EURFRAC X   X   X   X   X   X   

Notes: estimation is by 2SLS, with robust standard errors. Standard errors are in italics,  
while ***, **, and * represent significance at the 1, 5, and 10% levels respectively.  
OIR is the p-value of the test for over-identifying restrictions. 

 

The equation to be estimated therefore is: 

ln( )i i i i iy IQ T GEOGμ α β γ ε= + + + + ,     (1) 

where ln(yi) = the natural log of per capita real GDP in 2000.  

In the first stage, the institutional and trade variables are regressed on all of the 

exogenous variables: 

                                                           
126 This problem, however, is not actually evident using alternative institutional instruments (that is, 
either settler mortality, or the ELF/Colony instruments), where both IQ and ICRG are significant 
with GY as the dependent variable and initial income included as an explanatory variable. 
Therefore, the problem here may lie with the ENGFRAC and EURFRAC instruments, rather than the 
institutional variables per se. However, the human capital variable is always insignificant (and often 
enters with a negative coefficient) in these regressions, which remains a serious problem. 
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_ _
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IQ IQ INST T INST GEOG

T T INST IQ INST GEOG

α δ φ ψ ε

θ σ τ ω ε

= + + + +

= + + + +
   (2) 

Where: 

IQi = the institutional variable (either IQ or ICRG); 

IQ_INSTi = the institutional instrument, as listed above; 

GEOGi = the geography variable (DISTEQ); 

Ti = trade openness (LCOPEN); 

T_INSTi = the trade instrument (LNFR). 

Therefore, following RST, the natural log of per capita GDP in 2000127, yi, will be regressed 

against (separately) the two institutional variables (IQ and ICRG), nominal trade openness 

(LCOPEN) and their chosen geography variable, GEOG (distance from the equator).128 The 

instruments used for institutions are those described above on page 216, while the 

instrument for trade is the Frankel-Romer instrument of predicted trade shares (LNFR), 

which was discussed in Chapter 2. Lastly, because there are fewer variables to consider 

than in the previous section the sample size is expanded beyond the original 98 countries 

to 111 (using the ENGFRAC, EURFRAC and LNFR instruments). 

                                                           
127 In order to increase the sample size, a number of countries’ per capita GDP values are from 
1999 or 1998. Also, in their original paper, Rodrik, Subramanian and Trebbi used per capita income 
in 1995. 
128 In the previous section I used trade openness in constant 1996 dollars (OPENK). However, to 
get a better comparison with their results I have opted for their trade measure instead. 
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Table 5.16: OLS and 2SLS Estimation with Per Capita Income in 2000 as Dependent Variable 
DEP VAR: Y2000 OLS  OLS  OLS  OLS  IV  IV  IV  IV  IV  

 1  2  3  4  5  6  7  8  9  

                   

IQ 0.982        1.190      1.258    

 0.054 ***       0.128 ***     0.156 ***   

ICRG   0.9370        1.5228      1.5358  

   0.0617 ***       0.2739 ***     0.3100 *** 

LCOPEN     0.3904        1.3266  0.732  -0.2350  

     0.2300 *       0.4657 *** 0.232 ** 0.3469  

DISTEQ       0.0502        -0.003  -0.0013  

       0.0041 ***       0.008  0.0116  

          

N 111  111  111  111  111  111  111  111  111  

                   

R2 0.71  0.59  0.02  0.52            

                   

INSTRUMENTS:                   

ENGFRAC         X  X    X  X  

EURFRAC         X  X    X  X  

LNSETMOR                   

AVELF                   

COLONY                   

LNFR             X  X  X  

Notes: estimation is by OLS (columns 1-4) and 2SLS (Columns 5-9), with robust standard errors. Standard errors are in italics,  
while ***, **, and * represent significance at the 1, 5, and 10% levels respectively. 
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The first four columns summarise the results using a simple OLS estimation. IQ, ICRG and 

DISTEQ are all highly significant, however, trade is only marginally significant. The 

coefficients for IQ and ICRG are also very similar. When an instrumental variables 

approach is used (Columns 5-7), one can see that both institutional variables remain 

highly significant (using ENGFRAC and EURFRAC), with ICRG having a larger coefficient 

(but also a larger standard error). Trade, however, is now significant at the 1% level when 

it is instrumented with the Frankel-Romer measure. In the final three columns all variables 

are jointly entered. As was found in the RST paper, trade is now not only insignificant in 

Column 9 with ICRG, but it has a negative coefficient. This is also true for DISTEQ, as was 

found in RST. One difference here, however, is that when IQ is used (Column 8), trade 

retains both its expected positive sign, and its significance (albeit now only at the 5% 

level). This supports some of the results from the OLS section of this chapter, where trade 

was often significant in regressions with the IQ variable, but was not significant when 

ICRG was included (compare, for example, the results from Columns 15 and 17 in Table 

5.3). 

With respect to this situation, however, it is the instruments themselves that appear to be 

affecting the result. Specifically, the Frankel-Romer trade instrument has a relatively high 

correlation with ICRG (0.33), but not with IQ (0.13). Another way to look at this is to 

examine the fitted values from the first stage regressions for IQ and ICRG, and regress 

them on the fitted values for LCOPEN from its first stage regression, and DISTEQ (this 

approach was used by Dollar and Kraay, 2003, to examine the same issue). 

The results are summarised in Table 5.17. The first three columns have IQ, ICRG and 

LCOPEN respectively as the dependent variable, and the instruments (ENGFRAC, EURFRAC 

and LNFR) and DISTEQ as the explanatory variables. One can immediately see some 

issues here, in that the trade instrument (LNFR) is significant with respect to ICRG 

(Column 2), however, it is actually negative in Column 1 with IQ as the dependent 

variable. In other words, the trade instrument also helps explain ICRG, but it does not 

help explain IQ. Given that a ‘good’ instrument would approximate the result obtained 

with IQ, rather than ICRG, this is potentially quite important, as it suggests that one is 

better able to separate out the effects of institutions and trade with the IQ variable. There 

is also some evidence that the institutional instruments (specifically ENGFRAC) help 

explain trade openness (Column 3). This is further supported when I obtain the fitted 

values for IQ and ICRG (Columns 4-5) for the regressions in Column 1-2, and regress 
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these on the fitted value for the trade variable (from Column 3) and DISTEQ. Note that in 

Column 4, the fitted trade variable is negative and insignificant when regressed against 

fitted IQ, but is highly significant when regressed against ICRG.  

Table 5.17: First Stage Regressions from Table 5.16 
 1  2  3  4  5  

DEP. VAR: IQ  ICRG  LCOPEN  FITTED IQ  FITTED ICRG  

FIRST STAGE REGRESSIONS          

ENGFRAC 0.059  0.367  0.469      

 0.191  0.322  0.187 **     

EURFRAC 0.901  0.652  -0.122      

 0.158 *** 0.206 *** 0.120      

LNFR -0.031  0.273  0.479      

 0.101  0.124 ** 0.072 ***     

DISTEQ 0.040  0.029  -0.005  0.042  0.033  

 0.003 *** 0.004 *** 0.003 * 0.002 *** 0.002 *** 

FITTED LCOPEN       -0.250  0.425  

       0.143  0.100 *** 

           

R2 0.61  0.46  0.29  0.79  0.80  

Notes: estimation is first stage regression in 2SLS, with robust standard errors.  
Standard errors are in italics, while ***, **, and * represent significance at the  
1, 5, and 10% levels respectively. 

 

The point of this analysis is to highlight the fact that, even if appropriate instruments can 

be found for individual variables, for 2SLS to be a useful estimation procedure one also 

needs the instruments to not be highly correlated with the other endogenous variables. 

This is what appears to be happening here. It should be stressed that this does not mean 

that trade (or institutions for that matter) are not important for economic development. As 

Dollar and Kraay (2003:160-1) note: 

‘…since both greater participation in international trade and better 

institutional quality can be traced back to common geographical and 

historical factors, it is difficult to disentangle the partial causal effects of 

institutions and trade separately, using these factors as instruments. This 

suggests to us that both trade and institutions are important in 

understanding cross-country differences in growth rates in the very long 

run, but the available cross-country variation is not very informative about 

the relative importance of each.’’ 

Their solution was to use panel data techniques in an attempt to disentangle these effects, 

which is the subject of the following chapter.  
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The instrumental variables approach used to this point, however, has focussed only on the 

ENGFRAC and EURFRAC instruments. However, to see whether these problems persist 

over alternative instruments, this section will conclude with a look at these other 

institutional instruments. The results can be found in 5.18 below. Columns 1-4 substitute 

the settler mortality instrument for ENGFRAC and EURFRAC, while Columns 5-8 use the 

ELF and COLONY instruments from Mauro (1995). 

Using Settler Mortality as the institutional instrument substantially reduces the sample 

size, however, the results are largely the same. The major exception is that, when run 

with IQ, the trade variable is now not statistically significant, although it retains its positive 

coefficient. In addition, it appears as though settler mortality may be a better instrument 

to use than ENGFRAC and EURFRAC, as here at least trade has a positive coefficient with 

both institutional variables.129 Finally, the geography variable is significant to varying 

degrees with both institutional variables. 

In the final columns, with ELF and COLONY as the institutional instruments, trade is once 

more significant with IQ in the regression (Column 7), but reverts to having a negative 

coefficient with ICRG (Column 8). DISTEQ is insignificant in both regressions. 

 

                                                           
129 This can also be seen from the fact that LCOPEN has a very low correlation with Settler Mortality 
(-0.07). This does not solve the correlation between ICRG and the Frankel-Romer trade instrument, 
but it does appear to lessen the negative impact running from the institutional instrument to the 
trade variable. 
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Table 5.18: Institutions, Trade and Geography in 2SLS Using Alternative Institutional Instruments 
DEP VAR: Y2000 IV  IV  IV  IV  IV  IV  IV  IV  

 1  2  3  4  5  6  7  8  

                 

IQ 1.133    1.051    1.077    1.054    

 0.104 ***   0.120 ***   0.084 ***   0.198 ***   

ICRG   1.668   1.375    1.467   1.251  

   0.271 ***  0.275 ***   0.164 ***  0.338 *** 

LCOPEN     0.593  0.244      0.678  -0.078  

     0.251 ** 0.389      0.267 ** 0.271  

DISTEQ     0.015  0.023      0.007  0.006  

     0.008 * 0.011 **     0.009  0.013  

                 

N 61  61  61  61  108  108  108  108  

                 

INSTRUMENTS:                 

ENGFRAC                 

EURFRAC                 

LNSETMOR X  X  X  X          

AVELF         X  X  X  X  

COLONY         X  X  X  X  

LNFR     X  X      X  X  

Notes: estimation is by 2SLS, with robust standard errors. Standard errors are in italics, while ***, **, and * represent significance 
 at the 1, 5, and 10% levels respectively. 

 

 



There is one final issue to address with regards to the results obtained here versus those 

from RST and Dollar and Kraay. In their analysis, Dollar and Kraay also showed that the 

conclusion reached in the RST paper that ‘institutions ruled’ was predicated not only on 

the problems with the instruments used, but also because the results in RST were driven 

almost exclusively by what they called the four ‘neo-Europes’: Australia, Canada, the US 

and New Zealand. When they removed these four countries from their analysis, 

institutions ceased to be a significant factor. Therefore, the previous regressions will be re-

run with these countries excluded. The results are in Table 5.19 below.  

The results suggest that it is not these four countries that are driving the results for either 

IQ or ICRG across the three sets of institutional instruments employed. For example, the 

coefficient for IQ with ENGFRAC and EURFRAC as the institutional instruments in the full 

sample (Column 8 in Table 5.16) was 1.258, while here it is essentially identical (1.263). 

The coefficients obtained with Settler Mortality and ELF/COLONY are also very similar to 

those obtained with the ENGFRAC/EURFRAC instruments. A similar story occurs with the 

ICRG variable as well. The only minor difference is that the coefficient for ICRG when 

Settler Mortality is used as the instrument actually increases when these countries are 

removed (1.634 here versus 1.375 in Table 5.18 above). 

Table 5.19: 2SLS with Australia, Canada, US and New Zealand Removed 
DEP VAR: Y2000 IV  IV  IV  IV  IV  IV  

             

             

IQ 1.263    1.065    1.061    

 0.176 ***   0.142 ***   0.195 ***   

ICRG   1.598    1.634    1.243  

   0.373 ***   0.389 ***   0.310 *** 

LCOPEN 0.735  -0.344  0.607  -0.070  0.755  -0.121  

 0.238 *** 0.416  0.255 ** 0.414  0.271 *** 0.302  

DISTEQ -0.003  -0.002  0.017  0.035  0.006  0.006  

 0.008  0.013  0.009 * 0.012 *** 0.009  0.012  

             

N 107  107  57  57  104  104  

             

             

INSTRUMENTS:             

ENGFRAC X  X          

EURFRAC X  X          

LNSETMOR     X  X      

AVELF         X  X  

COLONY         X  X  

LNFR X  X  X  X  X  X  

Notes: estimation is by 2SLS, with robust standard errors. Standard errors are in italics, while ***, **,  
and * represent significance at the 1, 5, and 10% levels respectively. 

 



 226

In terms of this analysis using an instrumental variables estimation procedure, what 

conclusions can be drawn? Perhaps the first one is the inherent difficulties involved in 

deriving sensible and robust results in the presence of multiple instruments for different 

variables. Even by simplifying the analysis to only include two potentially endogenous 

variables of institutions and trade these problems proved to be substantial. In a more 

complicated framework involving additional variables these problems would have been 

even greater.  

Although the coefficients on the two institutional variables obtained here tend to support 

the statement that ‘institutions rule’, the more prudent conclusion would mirror that of 

Dollar and Kraay, who outlined the econometric, rather than economic, issues. These 

econometric issues lend further support to the attempt to find a measure of institutional 

quality that has extensive coverage over time. 

Finally, if one casts aside these econometric issues for a moment and focuses on the 

results from the two institutional variables, this analysis lends further credence to the 

belief expressed previously that the IQ indicator appears to work extremely well in 

comparison to the existing ICRG measure. Looking only at the comparison between the 

coefficient values across all of the regressions in the 2SLS analysis, while the ICRG 

coefficients are larger than those for IQ, the standard errors are also larger. Each, 

however, remain significant at the 1% level across the range of alternative instruments. 

5.4 Concluding Comments 
This chapter has been aimed primarily at establishing the efficacy of the Institutional 

Quality indicator developed in the previous chapter. The evidence presented here suggests 

that this indicator can confidently be used in future cross-sectional empirical research, 

despite the fact that cross-sectional analysis is not its prime raison d’être. Across a broad 

number and variety of regressions, and using alternative estimation techniques, the IQ 

indicator consistently proved to be a significant factor in economic growth. Across the 

broad range of separate regressions estimated, the IQ variable was significant at the 1% 

level in every single one. The size of the coefficients from the OLS analysis suggests that 

every one standard deviation increase in institutional quality results in a higher average 

annual growth rate of 0.9-1.6 percentage points which, over the medium to long-term, is 

substantial. 
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The usefulness of this indicator as a measure of institutional quality was further supported 

by the close approximation of these results to those obtained using the common ICRG 

indicator of institutional quality, where it was found that on average the coefficient on IQ 

was roughly 10-15% higher than the coefficients obtained for ICRG. Moreover, when 

compared to a variety of alternative institutional measures, IQ outperformed all others in 

terms of the size of the coefficient. These results provide confidence that the IQ indicator 

can be used in future research, at the very least as a supporting variable for other 

institutional measures, if not in its own right. 

Nevertheless, as has been repeatedly noted throughout this thesis, the motivation for 

developing this indicator was not necessarily to assist in cross-sectional empirical research. 

Rather, the emphasis here has been on its potential application to time series analyses. 

Given some of the problems encountered in this chapter with respect to the instrumental 

variables approach, this application of the IQ index to time series analysis becomes even 

more important. Therefore, the following chapter will examine economic growth and 

institutional quality through the prism of panel data analysis. 
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Appendix 

Table A1: Descriptive Statistics of Variables Used in Chapter 
 ASS AVELF COLONY DISTEQ ENGFRAC EURFRAC FH 
 Mean 0.025 0.369 0.515 22.949 0.093 0.287 7.179 
 Median 0.006 0.300 1.000 18.000 0.000 0.000 7.357 
 Maximum 0.346 0.890 1.000 64.000 1.000 1.004 13.214 
 Minimum 0.000 0.000 0.000 0.000 0.000 0.000 2.000 
 Std. Dev. 0.050 0.308 0.502 16.826 0.268 0.408 3.551 
 Observations 97 97 97 98 98 98 98 

        
 FROSTAREA GGOVC GOVC GY H ICRG IQ 
 Mean 0.339 0.013 0.150 0.017 0.210 0.488 0.472 
 Median 0.000 0.011 0.141 0.019 0.120 0.396 0.474 
 Maximum 1.000 0.114 0.361 0.066 0.860 1.000 0.738 
 Minimum 0.000 -0.061 0.060 -0.031 0.003 0.113 0.144 
 Std. Dev. 0.435 0.019 0.053 0.017 0.218 0.261 0.144 
 Observations 95 98 97 98 98 98 98 

        
 KI KKZ LANDLOCK LCOPEN LIT60 LL LNFRINSTEX 

 Mean -1.999 0.170 0.184 -0.617 0.526 0.376 -3.086 
 Median -1.912 -0.192 0.000 -0.626 0.570 0.315 -3.016 
 Maximum -0.887 2.281 1.000 1.171 1.000 1.321 -1.548 
 Minimum -3.698 -1.756 0.000 -1.913 0.010 0.013 -4.407 
 Std. Dev. 0.591 1.046 0.389 0.532 0.345 0.234 0.642 
 Observations 98 96 98 98 95 91 98 

        
 LNSETMOR M MALFAL94 MX PC PI POP 

 Mean 4.687 0.366 0.354 0.042 0.306 0.128 16.275 
 Median 4.359 0.308 0.028 0.019 0.240 0.079 16.194 
 Maximum 7.986 1.177 1.000 0.226 0.910 0.901 20.739 
 Minimum 2.146 0.059 0.000 0.000 0.002 -0.283 12.495 
 Std. Dev. 1.240 0.243 0.432 0.052 0.226 0.169 1.549 
 Observations 60 98 92 75 94 96 98 

        
 POP100CR POPG PRIM60 RC REVVOL RT STDI 

 Mean 0.5619 0.020 0.744 0.216 0.168 -1.278 0.175 
 Median 0.6150 0.023 0.810 0.129 0.151 -1.343 0.074 
 Maximum 1.000 0.044 1.440 0.825 0.445 0.900 1.248 
 Minimum 0.000 0.003 0.050 0.000 0.050 -3.134 0.020 
 Std. Dev. 0.3690 0.009 0.333 0.225 0.083 0.717 0.282 
 Observations 92 98 98 98 84 98 96 

        
 STTEACH SWT SXPR T TAX TAXINT TOTCH 

 Mean 19.290 0.365 0.133 -0.647 0.198 0.032 -0.006 
 Median 19.675 0.157 0.108 -0.642 0.178 0.029 -0.003 
 Maximum 37.730 1.000 0.543 0.866 0.439 0.120 0.058 
 Minimum 6.181 0.000 0.006 -2.246 0.001 0.000 -0.057 
 Std. Dev. 6.731 0.421 0.105 0.621 0.088 0.026 0.015 
 Observations 86 94 91 98 83 82 95 

        
 TROPIC WARDEAD X XG Y2000 Y60 YS 

 Mean 0.599 0.00038 0.273 0.063 8.454 7.765 0.435 
 Median 1.000 0.00000 0.246 0.060 8.414 7.747 0.262 
 Maximum 1.000 0.00791 1.017 0.160 10.692 9.608 1.887 
 Minimum 0.000 0.00000 0.046 -0.008 6.178 5.948 0.000 
 Std. Dev. 0.466 0.00122 0.170 0.027 1.229 0.908 0.451 
 Observations 92 97 97 97 94 98 83 
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Table A2: List of Sample Countries in ‘Core’ Regressions (98) 
COUNTRIES 

Algeria Italy 
Angola Jamaica 
Argentina Japan 
Australia Jordan 
Austria Kenya 
Bangladesh Korea, Rep. 
Barbados Lesotho 
Belgium Luxembourg 
Benin Madagascar 
Bolivia Malawi 
Botswana Malaysia 
Brazil Mali 
Burkina Faso Mauritania 
Burundi Mauritius 
Cameroon Mexico 
Canada Morocco 
Central African Republic Mozambique 
Chad Netherlands 
Chile New Zealand 
Colombia Nicaragua 
Congo, Dem. Rep. Niger 
Congo, Rep. Nigeria 
Costa Rica Norway 
Cote d'Ivoire Pakistan 
Cyprus Papua New Guinea 
Denmark Paraguay 
Dominican Republic Peru 
Ecuador Philippines 
Egypt, Arab Rep. Portugal 
El Salvador Rwanda 
Ethiopia Senegal 
Fiji Singapore 
Finland South Africa 
France Spain 
Gabon Sri Lanka 
Gambia, The Sweden 
Ghana Switzerland 
Greece Syrian Arab Republic 
Guatemala Tanzania 
Guinea-Bissau Thailand 
Guyana Togo 
Haiti Trinidad and Tobago 
Honduras Turkey 
Iceland United Kingdom 
India United States 
Indonesia Uruguay 
Iran, Islamic Rep. Venezuela 
Ireland Zambia 
Israel Zimbabwe 
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CHAPTER 6: ECONOMIC GROWTH AND 
INSTITUTIONAL QUALITY: A PANEL DATA ANALYSIS 
 

6.1. Introduction 

The previous chapter was devoted to examining the results from the Institutional Quality 

index using a cross-sectional analysis. To a large degree, this index proved to be useful in 

the sense of how it compared to existing measures used in the literature, such as the 

ICRG indicator used originally by Knack and Keefer (1995).  However, as was also noted, 

cross-sectional studies have some inherent problems that can limit the usefulness of the 

results obtained. Firstly, there was the recurring problem of making inferences from 

results when endogenous variables were incorporated into the model. The potential 

solution to this in cross-sectional work is to use a two-stage least squares approach, using 

instruments for these endogenous variables. However, this will not solve the problem if 

the instruments used are not appropriate. For the purposes of this thesis, one of the major 

issues was that the instrument used for trade (the Frankel-Romer instrument) also 

appeared to be a good instrument for institutional quality, which meant that it was still not 

possible to separate out the effects of trade and institutional quality on growth. Although 

this appeared to be more of a problem for the ICRG indicator, rather than the measure of 

institutional quality developed here, there is no question that substantial econometric 

difficulties remain. Therefore, one of the main objectives of this chapter will be to study 

this issue using panel data estimation techniques that might be able to separate out the 

effects of trade and institutions (as well as other endogenous variables, such as human 

capital). 

The second major issue relating to cross-sectional work is its limitations with respect to 

identifying the medium-term causal factors associated with growth. As was discussed in 

Chapter 2, the issue of causality has been virtually impossible to examine in terms of 

institutional quality and growth, due to the data limitations of measuring institutional 

quality over time.  

In the previous cross-sectional chapter a large number of explanatory variables were 

employed, ranging from trade issues through to geographical determinants of growth. A 

similar approach will be taken here, with some unavoidable differences. For example, it is 
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impossible to incorporate the geography variables into the panel data estimations below, 

as they are invariant over time.  

The purpose of this chapter is to therefore investigate the link between economic growth 

and institutional quality with the aid of a panel data analysis, and so the chapter will 

proceed as follows. The following section will outline some of the estimation techniques 

previously used for panel data in the context of economic growth, with specific focus on 

the estimation technique that will be employed in the subsequent empirical section. 

Having detailed these estimation procedures, attention will then turn towards a panel data 

analysis of economic growth. Finally, many of these same variables will be used to 

investigate causality issues. 

6.2 Estimation Procedure 

The first question relates to the type of estimation procedure to use. Islam (1995), for 

example, uses a number of different methods: a pooled estimation, based on OLS; a 

Minimum Distance estimator with correlated effects; and a Least Squares Dummy 

Variables (LSDV) estimator with fixed effects. All are relatively common panel data 

techniques, however, the situation is complicated here by the fact that there is the lagged 

value of per capita GDP on the right hand side. This makes LSDV an inconsistent 

estimator130, while the additional problem with OLS is that it has only the single intercept 

term, and so cannot take into consideration the unobserved country-specific effects, which 

will result in the coefficient being both biased and inconsistent (that is, in equation (1) 

below, it ignores ηi). A common approach in dealing with the country-specific effects is to 

first-difference the variables, which removes these constant individual intercepts. 

The major issue, however, with these growth equations in panel data form is still the 

problem arising from their inability to deal with the endogeneity of the explanatory 

variables. In the previous chapter it was shown that the cross-sectional approach was to 

find appropriate instruments for these variables, and the same is true for panel data 

studies. One of the more popular recent methods has been through the first-differenced 

General Method of Moments (GMM) estimator developed by Arellano and Bond (1991).  

For simplicity, assume a simple auto-regressive equation with current per capita income 

                                                           
130 This is when asymptotics are considered in the direction of N → ∞.  
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(yit) as the dependent variable, and per capita income lagged one period on the right hand 

side: 

1it it i ity y vβ η−= + +  ,       (1) 

For i = 1,…, N and t = 2,…, T, i it itv uη + =  has the standard error components structure 

of: 
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Further, assume that the transient errors are serially uncorrelated (that is, E[vitvis] = 0 for 

i=1,…,N and s≠t) and that the initial conditions for y are predetermined (that is, 

E[yi1vit]=0). These imply the following moment conditions:131 

E[yi,t-s Δvit] = 0 for t=3,…,T and s≥2, 

Or E[Z’i Δvi]=0, where 

Zi is the (T-2) x m matrix: 
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And Δvi is the (T-2) vector (Δvi3, Δvi4,…, ΔviT)’. 

This implies that one can use lagged levels of y from t-2 and earlier as instruments for the 

first-differenced y. In other words, for period 3, with yi3-yi2 as the dependent variable, yi1 

is a valid instrument, because it is correlated with yi2-yi1, but is uncorrelated with vi3-vi2. 

For the fourth period, both yi1 and yi2 are valid instruments, and so on up period T. One of 

the obvious benefits of this is that the lagged values of the variables act as instruments for 

the current value of the first differenced variable, and so one does not have to find other 

alternatives. 

                                                           
131 The number of moment conditions are m=(T-1)(T-2)/2. 
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This GMM-Difference estimator has been used increasingly over the past few years in 

empirical growth studies (see, for example, Caselli, Esquivel and Lefort, 1996, and 

Easterly, Loayza and Montiel, 1997), however, as noted by Blundell and Bond (1998), this 

estimator has been found to have poor finite sample properties when the lagged levels of 

the variable are only weakly correlated with subsequent first differences, particularly when 

the number of periods is relatively small. In economic growth models, where traditionally 

only five or six periods have been available, this is an acute problem. 

Blundell and Bond therefore proposed what they called a GMM System Estimator. 

Assuming that 2( ) 0i iE yη Δ =  for i = 1,…,N, which is essentially a stationarity restriction on 

the initial conditions yi1,132 then combined with the model set out above, this assumption 

allows a further T-2 moment conditions: 

E(ui1 Δyi,t-1) = 0, for i=1,…N and t=3,…,T. 

The GMM estimator then uses a stacked system of equations in first differences, and 

levels, for periods 3,…,T. That is: 
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Where Zi is the matrix given above. Therefore, the total set of second-order moment 

conditions is E(Zi
+’ ui

+) = 0, 

Where ui
+ = (Δvi3,…, ΔviT, ui3,…, uiT)’. 

Even though they found that there were considerable gains in precision and reductions in 

finite sample biases in Monte Carlo simulations, the validity of the instruments can be 

empirically tested using a Sargan test for over-identifying restrictions.133  

                                                           
132 This will hold if the means of the yit series, while differing across countries, are constant over 
time. Although this assumption of constant per capita incomes over time is unlikely, Bond, Hoeffler 
and Temple (2001) argue that one can deal with this either through the use of period dummies, or 
by demeaning the observations. 
133 See Arellano and Bond, 1991 for a discussion of this test. 
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Finally, this estimator relies on there being no second order serial correlation in the 

residuals (although there is likely to be first order serial correlation in the first-differenced 

residuals), and so M1 and M2 tests can be conducted for whether there is any evidence of 

first and second order serial correlation respectively (see Arellano and Bond, 1991, for a 

detailed description of these tests). 

Consequently, this GMM System estimator will be used throughout the following empirical 

work, however, as is customary with this estimator, the results reported will be based on 

the one-step procedure, while the Sargan, M1 and M2 tests are based on the two-step 

procedure. The reason for this is that it has been shown that the standard errors in the 

two-step procedure are biased downwards, which tends to lead to unreliable inferences 

(that is, because of the small standard errors, one finds a significant statistical relationship 

‘too often’ when using the two-step procedure). Furthermore, it has been suggested in the 

literature that orthogonal deviations rather than first differences could also be used (see 

Arellano and Bover, 1995 for further details). In this method, each observation is 

expressed not as the first difference, but as the deviation from the average of future 

observations for each individual, and then each deviation is weighted to standardise the 

variance. That is: 

1/ 2
( 1)* ...

1
i t iT

it it

x x T tx x
T t T t

+ + +⎛ ⎞ −⎛ ⎞= −⎜ ⎟⎜ ⎟− − +⎝ ⎠⎝ ⎠
 for t=1,…T-1. 

 

Table 6.1 below has a brief analysis of results using different estimating procedures.134 Per 

capita economic growth is the dependent variable, and institutions, trade and human 

capital are entered as the explanatory variables. The sources of data and definitions can 

be found in Section 6.3.1 below. Column 1 is the simple OLS panel data estimator, while 

Column 2 uses a Within Groups (fixed effects) estimator. Column 3 uses the GMM-

Difference (GMM-DIFF) estimator, Column 4 is the preferred GMM-System (GMM-SYS) 

estimator, while the final Column uses orthogonal deviations rather than first differences 

(employing the GMM-SYS estimator). 

                                                           
134 These regressions with the GMM estimator, and all subsequent regressions, have been run using 
the DPD 1.24 software using Ox 4.02.  
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Previous analysis on growth models in a dynamic panel data context, such as Bond, 

Hoeffler and Temple (2001) and Hoeffler (2002) have noted that the coefficient on initial 

income in the OLS model is biased upwards, while the Within Groups estimator is likely to 

be biased downwards (this is due to the fact that OLS does not take into consideration 

country-specific effects, while as Nickell (1981) explains, Within Groups is also likely to be 

both biased and inconsistent). They therefore used these two estimators as upper and 

lower bounds. If the GMM-System estimator (or, for that matter, the GMM-Difference 

estimator) is a better estimator to use, then the coefficient should fall somewhere 

between these two extremes. In both of their papers they found this to be the case, and 

similar results are obtained here as well. Note that in the preferred specification (Column 

4), the coefficient on initial income (-0.011) falls within the OLS and Within Groups 

coefficients for initial income (-0.007 and -0.045 respectively). Using the GMM-Difference 

estimator, on the other hand, one can see the coefficient on initial income falls below the 

coefficient found using the Within Groups estimator (-0.056).135  

The final column is used to examine a different issue, in that one possible check for 

whether the results obtained using the GMM-System estimator are plausible is by 

employing orthogonal deviations rather than first differences. If the results are widely 

different between the two methods this may indicate that the first-differenced GMM-

System estimator is an unreliable methodology to employ. However, a comparison 

between Columns 4 and 5 show that the results for the two are virtually identical. This 

gives further confidence that using the GMM-System estimator is an appropriate one in 

this context. 

                                                           
135 The extremely large value for the initial income coefficient was also a feature of the Caselli, 
Esquivel and Lefort (1996) paper, which looked specifically at the issue of convergence. In this 
context, the larger is the negative value of this coefficient, the larger is the rate of convergence. In 
their paper, therefore, they found implausibly high rates of convergence of around 10% per year. 
The far more likely reason for this rate of convergence is, as Bond, Hoeffler and Temple (2001) 
suggest, that the GMM-DIFF estimator is inappropriate to use in the first place. 
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Table 6.1: Alternative Panel Data Estimations 
 OLS  WITHIN  GMM-

DIFF 
 GMM-

SYS 
 GMM-

SYS (OD) 
 

Dep var: gyit 1   2   3   4   5   
                      
yt-1 -0.007   -0.045   -0.056   -0.011   -0.013   
  0.003 ** 0.008 *** 0.019 *** 0.009   0.009   
iq 0.052   0.125   0.111   0.110   0.110   
  0.017 *** 0.030 ** 0.065 * 0.040 *** 0.040 *** 
ln(t) 0.005   0.011   0.013   0.022   0.021   
  0.002 ** 0.005 ** 0.006 * 0.006 *** 0.006 *** 
h 0.017   0.016   0.039   -0.002   0.003   
  0.009 * 0.014   0.031   0.021   0.020   
                      
Sargan test ..   ..   0.364   0.881   0.865   
m1 ..   ..   0.001   0.000   0.000   
m2 ..   ..   0.380   0.280   0.289   
Countries 99   99   99   99   99   
Obs 728   728   629   728   728  
Within Groups estimator (Column 2) employs fixed effects panel estimation, while for Columns 3-5 
GMM-IV estimation used. Column 3 is the first-differenced GMM estimator, while Columns 4-5 also 
employ the levels of variables in a system with the first-differenced variables. Column5 uses orthogonal 
deviations, rather than first differences.  Coefficients in Columns 3-5 based on one-step procedure, 
Sargan p-values, M1 and M2 tests based on the two-step procedure.  *, **, and *** represent 
significance at the 10, 5 and 1% levels respectively.  Standard errors in italics 

 

6.3 Economic Growth Using Panel Data 

As far as possible, the analysis here will retain the same format as in the previous chapter. 

That is, regressions will be run with the core variables of institutions, trade and human 

capital, with the dependent variable being economic growth per capita. Investment will 

then be substituted in as the dependent variable.  

After examining these results, alternative variables for human capital and trade will be 

brought into the analysis, and then the same additional variables used in Chapter 5 will be 

analysed. Finally, different sample selections will be employed.  

6.3.1 Data and Samples 

Following Islam (1995), Caselli, Esquivel and Lefort (1996) and many others, the sample is 

divided into non-overlapping five-yearly intervals between 1960 and 1999.136  

The use of five-year panels, while conventional, is not mandatory. They do, however, 

strike a middle ground between panel data using annual data, and cross-sectional data, 

                                                           
136 The same regressions were also run using a ten-year panel data sample. The results were 
generally similar, and so have not been reported. 
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which effectively uses one period (in the previous chapter, for example, this period was 

1960-2000). Using annual data is problematic because short-term disturbances are likely 

to be substantial with such a short time period. This is true not only for the economic 

variables used here, but for the institutional variable as well. There is likely to be a degree 

of ‘noise’ in year-to-year changes in the institutional quality index, and so taking five-year 

averages would appear a more sensible path to take.  The variables used are largely the 

same as in the previous chapter, with the dependent variable being the log change in per 

capita income over each five-year period, and initial income from the first year in each 

period (that is, 1960, 1965 and so on). The observations for institutions, trade and 

investment are all five-year averages, while human capital is taken from the first year of 

each period. One slight change to the variables here is that the natural logarithm of real 

trade openness indicator will be used as the preferred trade variable. This is largely for 

econometric reasons, as the other trade measures (nominal trade openness and openness 

in constant 1996 dollars) failed the M2 test on numerous occasions throughout the 

following analysis.137 However, as was seen in Chapter 5, the results using this real trade 

openness measure were virtually identical to those obtained using the other trade 

variables.138  

Therefore, the inclusion of these core variables (initial income [yit-1], institutions [iqit], 

trade [ln(t)it] and initial human capital [hit]), regressed against per capita growth (gyit) can 

be expressed as: 

1 1 2 3 4ln( )it it it it it i itgy y iq t h vβ β β β η−= + + + + +      (2) 

Because a Granger-causality approach will be employed in a later section, the sample is 

restricted only to those countries that have a minimum of 25 years worth of data to 

ensure comparable samples. This leaves 99 countries (see the Appendix for a list of these 

countries).139  Data on growth, income, investment and trade is from the PENN World 

Tables (6.1), while data for human capital is the gross secondary school enrolment rate 

                                                           
137 This occurred whether I used five year averages, trade in the initial year of each period, natural 
logarithms, or excluded countries with large trade ratios, such as Singapore. 
138 For example, in Table 5.6 of Chapter 5, the real trade openness indicator had a coefficient of 
0.0079 when run with initial income, IQ, and human capital, while the trade openness measure in 
constant 1996 dollars had a coefficient of 0.0078 in the corresponding regression from Table 5.3. 
139 This is different to the 98-country sample in the cross-section chapter. The difference here lies 
mainly with the fact that the criteria in the previous chapter was to have a sample that had data for 
both institutional variables. Because the ICRG index is not being used here, the sample changes 
somewhat. 
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(see Chapter 5 for sources). Finally, period dummies have been employed (although not 

reported). 

Table 6.2 reports some initial results, with per capita economic growth as the dependent 

variable. The variables, including investment, are initially entered individually with initial 

income (Columns 1-4), and then institutional quality, trade and human capital (Columns 5-

6) are successively added. Column 7 includes all variables, including investment. As can be 

seen, there are no problems either with the instruments used, or with the M1 and M2 

tests.  When the variables are entered individually with initial per capita income, only trade 

(at the 5% level) and investment (at the 1% level) are significant. Institutional quality has 

the anticipated sign, but is not significant, while human capital has a positive coefficient, 

but is also not significant.  

When trade is entered jointly with institutional quality, the coefficient on institutional 

quality increases substantially (from 0.015 to 0.085), and is now significant at the 5% 

level. The coefficient on trade is also now significant at the 1% level.  In Column 6, with 

human capital entered as well, the coefficient on IQ increases again (to 0.110) and is now 

significant at the 1% level. The coefficient on trade remains largely unaltered. Compared 

to Column 3, when it was entered individually, human capital is now negative, as has been 

found by others previously (for example, see Islam, 1995, and Bond, Hoeffler and Temple, 

2001).  

Overall then, this suggests that, once both trade and human capital are controlled for, 

institutions do have a significant (contemporaneous) relationship with growth, as does 

trade. In the previous chapter one of the main problems was that the roles of institutions 

and trade were difficult to separate in cross-sectional analysis. The initial evidence here 

suggests, perhaps unsurprisingly, that both have a role to play in economic growth. 

However, it should be reiterated that institutional quality was only significant conditional 

on trade (and human capital).140 

In the final column, with investment included, one can see a similar story to that in the 

previous chapter. Investment is significant at the 5% level, and, while they remain 

significant (IQ at the 10% level, trade at the 5% level), their respective coefficients drop 

                                                           
140 Although not reported, when only institutions and human capital are jointly entered (without 
trade), the coefficient on institutions still increases markedly. 
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considerably (to 0.070 and 0.013 respectively). The coefficient on human capital is now 

marginally positive, but insignificant.  

Table 6.2: Institutions, Trade and Human Capital Regressed Against Growth 
Dependent variable: gyit            

 1  2  3  4  5  6  7  

yt-1 0.009   0.003   0.011   0.002   -0.009   -0.011   -0.010   

  0.007   0.006 * 0.006 * 0.003   0.007   0.009   0.007   

iq 0.015               0.085   0.110   0.070   

  0.040               0.039 ** 0.040 *** 0.040 * 

ln(t)     0.022           0.020   0.022   0.013   

      0.009 **         0.006 *** 0.006 *** 0.006 ** 

h         0.005           -0.002   0.001   

          0.022           0.021   0.016   

ki             0.133           0.092   

              0.031 ***         0.044 ** 

                              

Sargan test 0.805   0.131   0.932   0.410   0.508   0.881   0.999   

m1 0.000   0.000   0.000   0.000   0.000   0.000   0.000   

m2 0.271   0.315   0.271   0.289   0.323   0.280   0.243   

Countries 99  99  99  99  99  99  99  
Obs 741   780   764   780   741   728   728   
NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2 
tests based on the two-step procedure.  *, **, and *** represent significance at the 10, 5 and 1% levels 
respectively.  Standard errors in italics 

 

Having looked at how these explanatory variables perform with growth as the dependent 

variable, it is important to now look at how each relate to investment. Once again the 

same approach is used as in the previous chapter, with investment being regressed on 

initial income, and each of the other variables. However, because there is no lagged 

dependent variable, a fixed effects (Within Groups) estimator is used instead of the GMM-

SYS estimator.  The results are summarised in Table 6.3. One can see that institutional 

quality is highly significant in each regression, even though its coefficient drops by around 

25% with the inclusion of both trade and human capital. Human capital still has a negative 

coefficient, and is not significant. Finally, trade is also highly significant against 

investment, with its coefficient remaining relatively unaffected by the inclusion of other 

variables. 
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Table 6.3: Institutions, Trade and Human Capital Regressed Against Investment 
Dependent variable: kiit         

            
yt-1 -0.013  -0.004  0.013  -0.021  -0.014  

  0.006 ** 0.005  0.009  0.006 *** 0.006 ** 

iq 0.233      0.169  0.167  

  0.033 ***     0.038 *** 0.039 *** 

ln(t)   0.036    0.033  0.036  

    0.004 ***   0.005 *** 0.004 *** 

h     -0.038    -0.038  

      0.033    0.028  
            
Countries 99  99  99  99  99  
Obs 747  786  766  747  730  
NOTES: Within Groups (Fixed Effects) estimation used, with robust standard errors employed.  
*, **, and *** represent significance at the 10, 5 and 1% levels respectively.  Standard errors in italics. 

 

Therefore, in this fairly parsimonious analysis to date, the important role of trade in 

growth seems to be confirmed, while human capital performs rather poorly. Institutional 

quality, while generally being significant, is certainly less robust than what it appeared 

from the previous chapter using OLS.  

 

6.3.2 Alternative Trade and Human Capital Variables 

In the previous chapter a number of alternative trade and human capital variables were 

examined. In this section this range of variables has been reduced, largely for the sake of 

brevity.141  The trade and human capital variables included here are therefore: 

• Gross primary school enrolments, taken from the World Development 

Indicators [PRIM60]; 

• The years of upper male schooling, taken from the Barro and Lee (2000) 

dataset [YS]; 

• The trade openness measure developed by Sachs and Warner (1995) [SWT]; 
                                                           
141 For example, in Chapter 5 the analysis included exports as a share of GDP and then, separately, 
imports as a share of GDP. These were designed more to look at the relationship between the trade 
variable and the ICRG indicator of institutional quality, in that trade was consistently significant 
when entered with the IQ indicator, but not ICRG. However, given that the analysis here focuses 
only on the IQ index, these additional trade variables have not been examined. Other variables, 
such as the literacy rate, have been excluded largely due to data limitations. 
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• Primary commodity exports as a share of GDP, taken from the World 

Development Indicators [PX]; 

• Manufactured exports as a share of GDP, taken from the World Development 

Indicators [MX]; 

• The log change in the terms of trade, taken from the World Bank’s Global 

Development Finance and World Development Indicators datasets [TOTCH]. 

In each situation, the variable is entered initially with just initial income, and then with 

initial income, institutions, trade and human capital collectively. The results can be found 

in Table 6.4 below. The human capital alternatives, primary school enrolment rates (PRIM) 

and years of upper male schooling (YS) are taken from the first year of each period, while 

the trade policy variable (SWT), the share of primary commodity exports in GDP (PX), and 

share of manufactured exports in GDP (MX) are all five-year averages. Finally the terms of 

trade variable (TOT) is the log change in the terms of trade from the first to last year in 

each period.   
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Table 6.4: Alternative Human Capital and Trade Variables 
Dependent variable: gyit                              
  1  2  3  4  5  6  7  8    9   
yt-1 0.005   -0.013   0.011   -0.005   0.009   -0.003   0.017   0.006   -0.012   

  0.003 ** 0.008   0.005 *** 0.006   0.004 ** 0.010   0.004 *** 0.005   0.008   

iq     0.078       0.093       0.093           0.134   

      0.043 *     0.035 ***     0.052 *         0.036 *** 

ln(t)      0.016       0.017                       

      0.006 ***     0.005 ***                     

h                     -0.011           0.010   

                      0.021           0.019   

PRIM 0.042   0.045                               

  0.013 *** 0.012 ***                             

YS         -0.001   -0.008                       

          0.008   0.006                       

SWT                 0.015   0.011               

                  0.007 ** 0.006 *             

PX                         0.064       0.069   

                          0.038 *     0.027 ** 

MX                             0.058   0.043   

                              0.024 ** 0.017 ** 

TOT                         0.099   0.076   0.100   

                          0.072   0.070   0.048 ** 

                                      
Sargan 0.835   1.000   0.952   1.000   0.310   0.349   0.377   0.431   1.000   
m1 0.000   0.000   0.000   0.000   0.000   0.001   0.000   0.000   0.000   
m2 0.785   0.810   0.890   0.730   0.290   0.243   0.708   0.787   0.650   
Countries 86   86   86   86   94   94   73   73   73   
Obs 666   636   673   644   639   614   506   513   486   
NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2  
tests based on the two-step procedure.  *, **, and *** represent significance at the 10, 5 and 1% levels 
 respectively.  Standard errors in italics 
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Primary school enrolments in the cross-sectional analysis was shown to be a significant 

determinant of growth, and this remains true here. Column 1 shows that, unlike 

secondary school enrolments, this variable is not only positive when entered only with 

initial income, but that it is significant as well.142 This persists when institutions and 

trade are included as well in Column 2. However, the institutional coefficient falls by 

around 30%, and is now only significant at the 10% level. The coefficient on trade also 

falls by around 25%, but it remains significant at the 1% level. 

The substitution of upper years of male schooling for secondary enrolments is also 

similar to that found in the cross-section chapter. When entered only with initial 

income (Column 3) it has a negative coefficient, and is not significant. With institutions 

and trade added to the regression in Column 4, it remains negative, and is still 

insignificant. The coefficient on institutions falls by around 15%, but remains 

significant at the 1% level, while the coefficient on trade also falls somewhat (to 

0.017), but is also still highly significant. 

The substitution of these two alternative human capital variables do, therefore, tell a 

slightly different story to the one presented with secondary enrolments. From the 

evidence presented here, primary enrolments appear to be a far more important 

determinant of growth than secondary education, while the stock variable of years of 

male schooling suggests there is no short-term impact of higher education on growth 

at all. 

The next variables again take a deeper look at the importance of trade policies versus 

trade volumes, and the issue of trade composition (specifically, the share of primary 

commodity exports and the share of manufactured exports). 

With respect to trade policies (Columns 5-6), the Sachs-Warner indicator used here 

suggests that trade policies are important for economic growth, however, the strength 

of this relationship is actually weaker than for the trade volumes measure. When 

entered only with initial income (Column 5) it is significant at the 5% level and has the 

anticipated sign, however, the coefficient drops by around 25%, and is now only 

significant at the 10% level when the other variables are included (Column 6). Human 

capital still has a negative coefficient, while institutions remain highly significant (even 

                                                           
142 It should be pointed out that, due to data availability, these results for primary school 
enrolments are from a smaller sample (86 countries compared to 99 with secondary 
enrolments). However, regressions were run for this 86-country sample using the secondary 
enrolments variable, and the results were largely unchanged from Table 6.2. That is, secondary 
enrolments were still not a significant factor, even though they were now marginally positive. 
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though its coefficient falls by around 15%). However, the same caution that applied in 

Chapter 5 is required here, in that the Sachs-Warner indicator used here may itself be 

tied up with institutional-related issues through the Black Market Premium component. 

Even if one accepts the efficacy of this trade variable, there is also no causal 

information here, and so it is unclear whether a more open trade policy regime leads to 

improvements in institutions, or whether it is improvements in institutions that lead to 

a country ‘opening up’. This is an important issue, and will be addressed in the 

following causality section. 

Regarding the composition of trade and, more specifically, the ‘resource curse’ 

hypothesis, the evidence here directly contradicts that from the previous chapter, as 

well as previous research (for example, Sachs and Warner, 1997a). As can be seen in 

Columns 7-9, not only does the share of primary commodity exports in GDP have a 

positive coefficient, it is also significant when entered with institutions, human capital, 

manufactured exports and the terms of trade. There are a number of possible reasons 

for this result. The first issue may be that the result is due to the inclusion of the terms 

of trade variable. This has been included to control for the effect that short-term 

fluctuations in the terms of trade may have on (mainly primary) exports. Again, 

however, this does not seem to be the cause of the positive coefficient. Although PX 

ceases to be significant at the 10% level or better when the terms of trade is removed 

form the regression, the coefficient remains largely unaltered, but with a much higher 

standard error. Another alternative is that, in the short run (less than five years), an 

increase in primary commodity exports does have a positive effect on growth.  If you 

sell more exports of any description, GDP will rise, ceteris paribus. However, in the 

longer-term, the rent-seeking behaviour by public officials may ultimately lead to a 

lower growth rate. That is, the most damaging aspect of this ‘resource curse’ is the 

effect it has on the country’s institutions. Further analysis of this issue will therefore 

also be left to the causality section that follows. 
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6.3.3 Additional Variables 

The variables used are the same as in the previous chapter, using the same sources, 

and all observations are five-year averages, with the exception of STPI, which is the 

standard deviation of inflation over each five-year period:  

• Population growth, taken from the World Development Indicators [POPG]; 

• Government consumption as a share of GDP, taken from the PENN World 

Tables (6.1) [GOVC]; 

• The growth in government consumption, taken from the PENN World Tables 

(6.1) [GGOVC]; 

• Tax revenue as a share of GDP, taken from the IMF’s Government Financial 

Statistics [TAX]; 

• International trade taxes as a share of GDP, taken from the IMF’s 

Government Financial Statistics [TAXINT]; 

• the natural log of the inflation rate in consumer prices, taken from the 

World Development Indicators [PI]; 

• the standard deviation of the inflation rate in consumer prices, taken from 

the World Development Indicators [STPI]; 

• private credit to GDP ratio, taken from Beck, Demirgüc-Kunt and Levine 

(1999) [PC]; 

• liquid liabilities to GDP ratio, taken from Beck, Demirgüc-Kunt and Levine 

(1999) [LL]. 

 

The inclusion of these additional explanatory variables does not, overall, seem to shed 

much additional light on the determinants of economic growth. Population growth, for 

example, in Table 6.5 below (Columns 1-2) has a positive coefficient, whether entered 

individually or with the other core variables. Why this should be so is unclear, as one 

would expect a negative coefficient (as was seen in the cross-section chapter). It is 

never, however, significant. 
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Government spending (Columns 3-4) and the growth in government spending 

(Columns 5-6), which would also be expected to have negative relationships with 

growth, are actually positive when entered on their own. The coefficient on 

government spending is at least negative when institutions, trade and human capital 

are controlled for, even if it is not significant either. The growth in government 

spending retains its positive coefficient even with the inclusion of these other variables. 

Columns 7-10 incorporate the same tax revenue variables from the previous chapter 

(tax revenue as a proportion of GDP and the share of international trade taxes in GDP). 

The results here are also largely comparable to those found in the previous chapter, in 

that the coefficient on tax revenue (Columns 7-8) is negative, and even marginally 

significant when entered with the other core variables. One caveat to this, however, is 

that data is only available from 1972 onwards, which reduces the number of potential 

observations per country. International trade taxes, however, actually has a positive 

coefficient in both regressions, even if it is not significant. 

In the previous chapter the natural log of inflation, and the standard deviation of 

inflation, were used essentially as proxies for government policies. In that analysis 

inflation was found to have a significantly negative relationship with economic growth, 

as did the standard deviation of inflation. Here, although the coefficient on inflation is 

again negative when entered only with initial income, it is actually positive when the 

other variables are included (Column 12). It is not, however, significant in either 

regression. The volatility of inflation is significant when entered on its own, which 

suggests that it is the volatility of inflation, rather than inflation per se, that has more 

deleterious effect on growth. However, in Column 14, when the other variables are 

included, it is no longer significant at any conventional level, and its coefficient drops 

by around 60%. 

The final two variables included here are designed to examine the relative importance 

of financial institutions, through the Private Credit and Liquid Liabilities variables.  The 

private credit variable, somewhat surprisingly, has a negative coefficient and is 

marginally significant in both regressions (Columns 15-16). This result holds whether 

one takes an average over each five-year period, or the initial period value, or 

transforms the variable into natural logarithms.143 Why this may occur is unclear, 

although it may be due to the fact that financial development only has an impact on 

growth after a much longer period. The liquid liabilities variable, although having a 

                                                           
143 Results not reported. 
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marginally positive coefficient on its own, also has a negative coefficient when run with 

the other variables. 

Although most of these variables were shown not to be significant in a panel data 

context, particularly when run with institutions, trade and human capital, this may be 

due to the relatively short-run periods used. That is, these variables may only affect 

growth after a period much greater than five years. In this sense, the results may 

mirror those found for human capital and to a lesser extent institutional quality, which 

are always significant in cross-sectional studies, but often not when shorter five-year 

periods are employed.144 

The impact of these additional variables on institutional quality varies, however it is 

always significant to some degree in each of these regressions. The coefficient on 

institutions ranges from a low of 0.090 (with international trade taxes) to a high of 

0.131 (with population growth). In a similar vein, trade also retains its significance 

across the range of variables, with its coefficient being between 0.014 (with the 

standard deviation of inflation) and 0.035 (with tax revenue). Finally, human capital 

still performs relatively poorly, and is never significant in any of these regressions. 

 

                                                           
144 This point with respect to human capital has been made by Islam (1995) and Bond, Hoeffler 
and Temple (2001). Long run cross-section studies effectively have one (very long) period. In 
Chapter 5 this period covered 41 years. Here, the periods are only five years long. It is unclear 
here whether this is the driving force behind these results, however, future research can 
examine these variables in much more detail. As the focus in this thesis is on the relationship 
between institutions and economic growth, these issues won’t be pursued here. 
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Table 6.5: Additional Variables 
Dependent variable: gyit                                         

 1  2  3  4  5  6  7  8  9  10  

yt-1 0.016   -0.015   0.014   -0.013   0.014   -0.011   0.028   -0.019   0.023   -0.006   

  0.005 *** 0.008 * 0.003 *** 0.008 * 0.003 *** 0.008   0.009 *** 0.010 * 0.006 *** 0.008   

iq     0.131       0.109       0.104       0.121       0.090   

      0.039 ***     0.037 ***     0.036 ***     0.034 ***     0.036 ** 

ln(t)      0.019       0.019       0.021       0.035       0.019   

      0.005 ***     0.005 ***     0.005 ***     0.010 ***     0.005 *** 

h     0.007       0.002       -0.001       0.026       0.004   

      0.020       0.019       0.020       0.023       0.016   

POPG 0.392   0.240                                   

  0.491   0.407                                   

G         0.018   -0.012                           

          0.033   0.029                           

GGOVC                 3.430   0.888                   
                  11.260   4.989                   
TAX                         -0.169   -0.135           
                          0.106   0.075 *         
TAXINT                                 0.442   0.164   
                                  0.318   0.168   
                                          
Sargan test 0.576   0.998   0.086   0.996   0.575   0.998   0.752   1.000   0.993   1.000   
m1 0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   
m2 0.352   0.318   0.321   0.286   0.333   0.294   0.097   0.212   0.073   0.131   
Countries 99   99   99   99   99   99   79   79   80   79   
Obs 780   728   780   728   780   728   410   402   400   390   
NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2 tests based on the two-step procedure.   
*, **, and *** represent significance at the 10, 5 and 1% levels respectively.  Standard errors in italics 
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Table 6.5: Additional Variables [Cont.] 
Dependent variable: gyit                           

 11  12  13  14  15  16  17  18  

yt-1 0.011   -0.019   0.009   -0.015   0.022   -0.006   0.016   -0.017   

  0.003 *** 0.008 ** 0.003 *** 0.007 ** 0.006 *** 0.008   0.005 *** 0.008 ** 

iq     0.129       0.096       0.096       0.126   

      0.037 ***     0.037 **     0.033 ***     0.034 *** 

ln(t)      0.018       0.014       0.020       0.027   

      0.006 ***     0.005 **     0.006 ***     0.006 *** 

h     0.018       0.024       0.008       0.018   

      0.017       0.016       0.017       0.017   

PI -0.013   0.018                           

  0.010   0.017                           

STPI         -0.041   -0.017                   

          0.015 *** 0.023                   

PC                 -0.022   -0.024           

                  0.013 * 0.009 **         
LL                         0.001   -0.012   
                          0.013   0.012   
                                  
Sargan test 0.848   1.000   0.844   1.000   0.796   1.000   0.933   1.000   
m1 0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   
m2 0.991   0.959   0.799   0.986   0.456   0.340   0.446   0.559   
Countries 78   78   78   78   78   78   75   75   
Obs 594   568   591   566   587   0.458   556   536   
NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2 tests based on the two-step procedure. 
*, **, and *** represent significance at the 10, 5 and 1% levels respectively.  Standard errors in italics 
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Overall then, the inclusion of alternative and additional variables suggests that on the 

whole institutions are still an important determinant of economic growth. The value of 

the coefficient on institutions ranged from a low of 0.078 when included with primary 

school enrolments, to a high of 0.140, when included with the primary commodity and 

terms of trade variables. In each alternative regression run it was significant at the 

10% level or better. These results, although statistically weaker than in the previous 

chapter, are still significant, as this instrumental variables estimation procedure is more 

robust with respect to the endogeneity of the variables. 

The results for trade were also quite robust to the inclusion of these additional 

variables. The coefficient on trade ranged from a low of 0.014 (with the standard 

deviation of inflation) to a high of 0.035 (with tax revenue). Additionally, the two 

alternative trade variables employed led to some interesting results. Firstly, trade 

policies appeared to be a relatively important determinant of growth, however, it was 

only significant at the 10% level when entered with institutions and human capital. 

Trade volumes, on the other hand, were always significant at the 1% level, irrespective 

of what other variables were included with it. The primary commodity exports variable 

actually had the opposite sign than seen in the previous chapter, and was statistically 

significant. It will be interesting to see whether it retains this positive relationship with 

growth when the causality analysis is conducted later in the chapter. 

Finally, the human capital variables, with the exception of primary school enrolments, 

also performed relatively poorly. The original secondary school enrolments variable, in 

particular, experienced wide fluctuations in its coefficient, ranging from a low of -0.011 

when run with the trade policy indicator and institutions, to a high of 0.044 when run 

with primary commodities and terms of trade. In none of the regressions, however, 

was it significant at any conventional level. This was true also of the years of upper 

male schooling. The results from the primary school enrolments were promising, in the 

sense that it not only had a positive coefficient when run on its own, but this remained 

positive (and significant) when the other variables were introduced as well. Therefore, 

when the causality analysis is undertaken shortly, it will be interesting to see how this 

performs in comparison to the secondary enrolments variable. 

The final task to be undertaken in this panel data section is to look at alternative 

sample selections. The same principles will be applied here as in the previous chapter, 

whereby the sample will be broken down into a sample with only non-OECD countries, 



 252

and a sample removing the major oil-exporting countries. Finally, the sample will be 

divided into high-growth and low-growth groups.  

6.3.4 Employing Different Sample Specifications 
 

Exclusion of High-Income OECD Countries 

Removing the high-income OECD countries leaves a sample of 77 countries. As in the 

previous section, each variable (including investment) will be run individually with 

initial income (Columns 1-4), then these variables successively combined with 

institutions (Columns 5-7). The results are summarised in Table 6.6 below. 

With respect to institutional quality, the coefficient when run only with initial income is 

actually higher for the Non-OECD sample than for the full sample (0.029 for the non-

OECD sample, compared to 0.015 for the full sample), however, it is still not 

significant.  Investment remains highly significant, while human capital has the 

anticipated sign (but is still not significant). The coefficient on trade, however, drops 

substantially, and is now only significant at the 10% level. This suggests that trade 

appears to be a relatively more important determinant of economic growth for OECD 

countries than for developing countries.  

As in the previous sample, the coefficient on institutions jumps considerably when 

trade is also included (Column 5). With institutions, trade and human capital included 

together (column 6), institutions are again significant (at the 1% level), while trade is 

also now significant at the 1% level. Human capital remains insignificant when the 

other variables are included. Finally, when investment is introduced (Column 7), both 

trade and institutions are now only significant at the 10% level while, surprisingly, the 

coefficient on investment falls by around 40% and is no longer significant. As with 

trade in Column 2, this may be a reflection of the substantial positive effect of 

investment on growth for the OECD countries relative to developing countries, where 

investment is (generally) weaker. 
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Table 6.6: Growth in Non-OECD Countries 
Dependent variable: gyit                       

 1  2  3  4  5  6  7  

yt-1 0.009   0.011   0.019   0.004   -0.008   -0.010   -0.009   

  0.009   0.008   0.008 ** 0.005   0.008   0.009   0.008   

iq 0.029               0.107   0.138   0.085   

  0.052               0.042 ** 0.040 *** 0.050 * 

ln(t)     0.018          0.021   0.021   0.011   

      0.009 *         0.006 *** 0.006 *** 0.007 * 

h         0.004           0.001   0.006   

          0.026           0.025   0.019   

ki             0.144           0.089   

              0.033 ***         0.056   

Sarg. test 0.254   0.279   0.304   0.438   0.714   0.999   1.000   

m1 0.000   0.000   0.000   0.000   0.000   0.000   0.000   

m2 0.275   0.323   0.287   0.304   0.347   0.313   0.262   
Countries 77   77   77   77   77   77   77   
Obs 567   606   591   606   567   555   555   
NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and  
M2 tests based on the two-step procedure.  *, **, and *** represent significance at the 10, 5 and 1% 
 levels respectively.  Standard errors in italics 

 

Removing Oil-Exporting Countries 

In Chapter 5 it was noted that major oil-exporting countries are often removed from 

cross-country growth studies, with the rationale being that their growth is due largely 

to this single resource. In that analysis, the coefficient on institutions increased 

marginally when these countries were removed, but overall there was little change to 

the results. A similar result can be seen in Table 6.7 below. The coefficient on 

institutions remains insignificant, however the coefficient at least rises from 0.015 in 

the full sample to 0.064 with the oil-exporting countries removed. Trade is also less 

significant (Column 2) than for the full sample, while human capital continues to 

perform poorly. In Column 6 with institutions, trade and human capital entered 

collectively, both institutions and trade are once again significant at the 1% level, with 

institutions again having a slightly higher coefficient than in the full sample (0.124 here 

versus 0.110 in the full sample). In the final column, with the inclusion of investment, 

one can see that trade is no longer significant at any conventional level, while 

institutions (and investment) remain significant at the 5% level. Therefore, although 

trade appears to be a slightly less important determinant of growth when these oil 

exporters are removed, the other results are largely comparable to those found 

previously. 
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Table 6.7: Oil-Exporting Countries Removed 
Dependent variable: gyit                       

 1  2  3  4  5  6  7  

yt-1 0.003   0.012   0.013   0.000   -0.011   -0.014   -0.013   

  0.008   0.003 *** 0.007 * 0.003   0.008   0.010   0.007 ** 

iq 0.064               0.102   0.124   0.086   

  0.050               0.041 ** 0.040 *** 0.042 ** 

ln(t)     0.015          0.019   0.021   0.010   

      0.008 *         0.006 *** 0.007 *** 0.006   

h         0.000           -0.004   0.005   

          0.024           0.023   0.017   

ki             0.152           0.092   

              0.033 ***         0.043 ** 

Sarg. test 0.440   0.360   0.234   0.347   0.330   0.936   1.000   

m1 0.000   0.000   0.000   0.000   0.000   0.000   0.000   

m2 0.283   0.242   0.261   0.294   0.308   0.270   0.250   

Countries 92   92   92   92   92   92   92   
Obs 686   724   709   724   686   674   674   
NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and  
M2 tests based on the two-step procedure.  *, **, and *** represent significance at the 10, 5 and 1%  
levels respectively.  Standard errors in italics 

 

High Growth and Low Growth  Countries 

In a similar vein to Chapter 5, the purpose of dividing the sample up into the countries 

with the highest average economic growth over the period and those with the slowest 

average growth is not necessarily to test the robustness of these institutional variables 

to changes in sample size as such, but rather to see whether there is a difference in 

the importance of institutions for fast-growing versus slow-growing countries. Put 

differently, if institutional quality is only important for countries that have grown the 

fastest over the past forty years, then one might expect to see a significant (and 

positive) coefficient on institutions for this high-growth sample, but an insignificant one 

for the low-growth sample. This rationale also holds for the other variables employed 

as well. Again, although there is undoubtedly a sample selection bias here, the results 

should at least be suggestive of differences between these two groups. 

Given that there were 99 countries in the full sample, I have divided the countries into 

the 49 countries from this sample with the fastest average economic growth over the 

period, and the 50 countries with the slowest growth.145 

                                                           
145 Changing the sample to 50 countries in the high growth group and 49 in the slow-growing 
groups did not change the results. I also experimented with removing only (i) the twenty 
fastest and (ii) the twenty slowest from the sample, and again the results were qualitatively the 
same. 
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Although one should be somewhat cautious of these results given the sample selection 

bias, the results are certainly interesting. Comparing Columns 1(a) and 1(b) in Table 

6.8, one can see that the relatively poor results for institutional quality when entered 

only with initial income to date appear to be due to the inclusion of these fastest 

growing countries. For these high-growth countries the coefficient is actually negative 

(-0.016) while for the slowest-growing countries the coefficient is 0.176, and is 

significant at the 5% level. These differences persist with the inclusion of the other 

variables in Columns 5-7. The suggestion here is that poor institutional quality is an 

extremely important factor in the poor economic growth records of these countries. 

The situation for the high-growth countries is, however, somewhat less clear. There 

are a couple of potential reasons for this poor result. One is that the IQ index itself is 

not very good at picking up important improvements in institutional quality. Another 

possibility, which will be taken up in the causality section below, is that improvements 

in institutions only affect growth after a relatively long period of time, and so this 

short-term relationship shows up as being extremely marginal. 

Differences can also be seen in some of the other variables as well. With respect to 

trade, it also seems to be important for the slowest-growing countries, but not 

necessarily as important for high-growth countries. This difference, however, is not as 

marked as for institutions, as at least trade becomes a significant determinant for high-

growth countries when institutions and human capital are included as well (but not in 

Column 7, when investment is also included). It therefore appears as though low trade 

volumes are heavily associated with slow growth, but high trade volumes are only 

marginally associated with high economic growth. 

Finally, the results also demonstrate how important high investment is to rapid 

economic growth. For those countries that have grown the fastest over the past forty 

years, high levels of investment seem to be a common factor. However, this 

relationship is not as robust for the slow growing countries. When investment is 

entered only with initial income for the low-growth sample in Column 4(b), it is 

significant at the 5% level, however, when the other variables are included in Column 

7(b), not only is investment insignificant, but it actually has the wrong sign. 

These results highlight the need for an investigation of the causal relationships 

between these variables. On the evidence presented here, for example, it appears as 

though institutions don’t matter for countries that have experienced the fastest 

average growth over the period. However, is this lack of a significant relationship only 

because institutional quality affects growth after some (unspecified) period of time, or 
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is there truly no relationship there at all? Given the strong relationship between slow 

growth and institutional quality, the policy implications are potentially quite important, 

because it suggests that countries that avoid deteriorations in institutional quality can 

have faster growth (rather than seeking to actually improve them before growth can 

occur). 

Table 6.8: High-Growth and Low-Growth Samples 
HIGH GROWTH SAMPLE (49) 

Dependent variable: gyit             
 1(a)  2(a)  3(a)  4(a)  5(a)  6(a)  7(a)  

yt-1 -0.007  -0.001  -0.009  -0.012  -0.010  -0.014  -0.019  

  0.012  0.007  0.008  0.007 * 0.007  0.007 ** 0.005 *** 

iq -0.016        0.024  0.034  0.016  

  0.060        0.043  0.038  0.032  

ln(t)   0.014      0.019  0.019  0.007  

    0.009      0.009 ** 0.008 ** 0.005  

h     0.004      0.013  0.023  

      0.016      0.018  0.012 * 

ki       0.150      0.138  

        0.038 ***     0.044 *** 

                

Sargan test 0.831  0.859  0.985  0.788  1.000  1.000  1.000  

m1 0.003  0.001  0.002  0.001  0.003  0.002  0.002  
m2 0.199  0.320  0.422  0.247  0.199  0.196  0.171  
Countries 49  49  49  49  49  49  49  
Obs 366  384  378  384  366  363  363  
               

LOW GROWTH SAMPLE (50) 
Dependent variable: gyit             
 1(b)  2(b)  3(b)  4(b)  5(b)  6(b)  7(b)  
yt-1 -0.029  -0.004  0.016  0.005  -0.029  -0.027  -0.020  

  0.016 * 0.007  0.009  0.006  0.012 ** 0.012 ** 0.010 ** 

iq 0.176        0.177  0.207  0.173  

  0.079 **       0.060 *** 0.050 *** 0.052 *** 

ln(t)   0.026      0.017  0.016  0.014  

    0.011 **     0.007 ** 0.007 ** 0.007 ** 

hc      -0.032      -0.009  -0.004  

      0.029      0.028  0.024  

ki       0.100      -0.028  

        0.043 **     0.040  

Sargan test 0.863  0.883  0.984  0.906  1.000  1.000  1.000  
m1 0.004  0.001  0.003  0.002  0.003  0.003  0.004  
m2 0.613  0.512  0.457  0.512  0.622  0.540  0.554  
Countries 50  50  50  50  50  50  50  
Obs 375  396  386  396  375  365  365  
NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2 tests 
based on the two-step procedure. *, **, and *** represent significance at the 10, 5 and 1% levels respectively.   
Standard errors in italics 

This concludes the section on contemporaneous panel data analysis. From this, several 

issues stand out. Firstly, while institutions are an important determinant of growth 

once trade and human capital are controlled for, they appear to have a much greater 

impact on investment. It may very well be that it is improvements in investment that 

are driving improvements in institutions, in the sense that higher investment requires a 

more sophisticated institutional framework in order to increase. However, the reverse 

may also be true. Better institutions may provide the impetus for investment to 
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increase, as firms now have greater confidence in the regulatory framework. There is 

also the possibility that the two are mutually reinforcing. The suggestion here that 

institutions may work largely through the investment channel has not been fully tested 

yet, as I have largely followed the principle that the explanatory variables used here 

are themselves determinants of investment, which in turn then impacts on growth. 

When investment and institutions were combined in the same regression with 

economic growth as the dependent variable, the general result was that the coefficient 

on institutions fell, but often remained significant, and so there is some suggestion 

here that institutions may have an effect on growth above and beyond that through 

investment. In the following section I will include all relevant variables together in 

order to get a better understanding of how some of these transmission mechanisms 

may work. 

Trade appears to be a significant determinant of both investment and growth in the 

initial regressions, and this was fairly robust to the inclusion of a variety of additional 

variables. However, it is again not clear about the transmission mechanism here, as 

the coefficient on trade would also fall when investment was included, but remained 

significant. 

The poor performance of human capital in previous panel data studies, such as Islam 

(1995) is reinforced to a large extent here. Although the sign of the coefficient on 

human capital is at least positive with the inclusion of trade and institutions, it is still 

not a significant determinant of either growth or investment. The use of primary school 

enrolments in place of secondary school enrolments is perhaps an indication that 

human capital is sensitive to the variable employed, in that different levels of education 

have different impacts on growth and investment. Nevertheless, it is curious that the 

two measures used for higher education (secondary enrolments and years of male 

upper schooling) did not have a significant impact in any of the regressions run. Either 

higher levels of education are truly not important to growth, or else higher education 

only has an impact on growth after some (at present unspecified) lag. A third 

alternative yet to be tested is whether its importance to growth and investment 

operate largely through another channel, such as institutional quality. 

In addition to examining alternative measures for trade and human capital, I also 

looked at different sample selections. The removal of high-income OECD countries had 

little effect on institutions, however, it substantially reduced the coefficient on 

investment and, to a lesser extent, trade. The splitting of the sample into high and 

low-growth countries also yielded some interesting insights. For example, the 



 258

coefficient on institutions increased markedly when the fastest growing countries were 

removed. A lack of effective institutions may be even more important for slow-growing 

countries than the existence of effective institutions for those growing much faster. 

These results, however, are really suggestive only, as it is a fairly crude sample 

selection imposed here. 

Overall, the panel data analysis employed so far largely supports previous research 

regarding trade, human capital and investment. The development of the index on 

institutional quality for the first time allows institutions to be included in a panel data 

context, and the use of the GMM-System estimation procedure overcomes the difficult 

issue of having to find appropriate instrumental variables for trade and institutions. The 

results presented here do not support the argument that ‘institutions rule’, however, 

they do still suggest an extremely important role for institutions in economic growth. 

The econometric difficulties from the previous chapter with respect to examining the 

importance of trade also appear to have been alleviated with the introduction of panel 

data techniques. Whereas in previous research (for example Rodrik, Subramanian and 

Trebbi, 2004, and Dollar and Kraay, 2003) trade was often insignificant, and entered 

with a negative coefficient, here it is positive and significant. 

The development of this index of institutional quality, however, has a potentially more 

beneficial use than merely just incorporating it into contemporaneous panel data 

models. In terms of policy issues, it is vital that economists come to grips with the 

complex transmission mechanisms of each of the variables. Knowledge that, in the 

medium-term at least, improvements in one variable precede improvements in other 

variables can assist policymakers in setting priorities. 

6.4 GRANGER CAUSALITY IN A PANEL DATA FRAMEWORK 

Generally speaking, causation in time series analysis has followed the technique 

developed by Granger (1969). In its most general form, lagged values of both the 

dependent and independent variables are incorporated into a regression. A variable is 

said to ‘Granger-cause’ another variable if, in the presence of previous values of the 

dependent variable, the coefficients of the lagged explanatory variables are jointly 

significant. That is: 
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X is said to ‘Granger-cause’ Y if the sum of the δ coefficients is significantly different 

from zero. Y is said to ‘Granger-cause’ X if the sum of the ρ coefficients is significantly 

different from zero (causation is said to run in both directions if they are both 

significantly different from zero). Of course, it should be stressed that this is more an 

examination of precedence, rather than true causality (there could, for example, be a 

third omitted variable that is ‘causing’ the observed relationship).  

6.4.1 Causality in the Economic Growth Literature 

The method that will be adopted here uses the same GMM system estimation 

technique as the previous section. Although the first-differenced GMM estimator has 

been used previously in causality analysis (see, for example, Podrecca and Carmeci, 

2001), few papers have used the GMM system estimator. In terms of the institutional 

literature, Chong and Calderon (2000) employed a vector auto-regression analysis of 

Granger-causality developed by Gawecke (1982), which is similar to the GMM dynamic 

panel data approach, however, this method takes the simple levels of variables without 

instrumenting them.  As their institutional measure they used the BERI database, 

which has data available between 1972-95 for their analysis.146 The problem, as they 

acknowledge, is that the BERI index is only available for a limited number of countries 

(55), of which 20 are high-income countries. In their full sample, they found no 

evidence that their measure of institutional quality effected growth, but that growth 

appeared to cause institutional quality.147 

Gyimah-Brembong (2002) used the GMM-DIF dynamic panel data method to look at 

corruption, income inequality and growth in Sub-Saharan Africa countries between 

1993-99, using annual data from Transparency International. Although this is a very 

limited sample (both cross-sectionally and temporally), the corruption variable was 

consistently significant in his analysis. 

                                                           
146 Specifically, their index incorporated contract enforceability, nationalisation potential, 
infrastructure quality and bureaucratic delays. 
147 They did, however, find some evidence that infrastructure quality effected economic growth. 
In addition, when they limited their sample to only developing countries, most of their 
measures for institutional quality Granger-caused growth. They nevertheless found that the 
impact on economic growth to institutional quality was greater than from institutional quality to 
growth. 
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Dawson (2003) used a measure of Economic Freedom developed by Gwartney, Lawson 

and Block (1998), which was discussed in Chapter 2.  This index incorporates a 

number of variables, including: 

(1) size of government; 

(2) structure of the economy and use of markets; 

(3) monetary policy and price stability; 

(4) freedom to use alternative currencies; 

(5) legal structure and property rights; 

(6) freedom to trade with foreigners, and  

(7) freedom of exchange in capital and financial markets. 

Using a varying sample of countries between 1970-2000 he found that the overall 

economic freedom index indicated that this freedom precedes growth, as did many of 

the sub-components (namely (2), (3), (4), (5) and (7) above). However, while 

economic freedom and institutional quality may be inextricably linked, this is not 

necessarily measuring the same thing.148 He also ran causality tests between economic 

freedom and investment and, while the overall index still showed causality running 

from freedom to investment, investment was also shown to be a causal factor in a 

number of the sub-components (size of government, property rights and international 

trade freedoms). In his model, however, he does not use instruments to account of the 

lagged dependent variable, which raises issues of consistency. 

Indeed, because of its relatively long time series data, this Economic Freedom Index 

has been increasingly used in a causality context (see, for example, Farr, Lord and 

Wolfenbarger, 1998, and Vega-Gordillo and Alvarez-Arce, 2003). However, as was 

discussed in Chapter 2, this index is not without its problems. In addition to the issues 

mentioned above (such as the tenuous relationship between economic freedom and 

institutional quality), the time frame involved invariably results in very short panels, as 

the indices are only constructed from 1970 onwards. As such, the lags employed are 

generally only one period (5 years), which may not be long enough to tease out some 

of the deeper causal relationships. 

Probably the most common institutional-type relationship examined in a causal 

framework relates to financial development and economic growth (see, for example, 

Levine, Loayza and Beck, 2000, and Calderon and Lui, 2003). These are relatively 

common because the data used to measure financial development are objective data 
                                                           
148 To be fair, Dawson also ran causality regressions between various types of political and 
economic freedom measures, using the Freedom House Political and Civil Liberties indices that 
were covered in previous chapters. 
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taken generally from the International Financial Statistics, and so have relatively long 

run time series. For example, using both the GMM-DIF and GMM-SYS estimation 

methods, Levine, Loayza and Beck (2000) looked at financial indicators such as bank 

assets, liquid liabilities and private credit, and found that differences in the degree of 

contract enforcement and legal systems explained much of the differences in financial 

development, which then impacted on economic growth. Calderon and Lui (2003) 

found that while causality ran in both directions, the causality running from financial 

development to growth was stronger. 

However, although institutional quality and financial development are linked through 

the shared prism of property rights, financial development indicators can only be used 

at best as suggestive indicators of institutions, as they are only a specific outcome 

resulting from the quality of institutions. 

There are also causality studies associated with the other variables used here. From 

the Solow growth model, the common assumption has been that higher savings (and 

therefore higher investment) leads to higher growth, however, more recent empirical 

evidence would seem to contradict this. For example, Carroll and Weil (1994) find 

evidence at the aggregate level that growth precedes savings, and this also holds 

when they look at individual countries. For each country, higher growth and 

consequently higher incomes came before higher saving rates. Agrawal (2001) finds 

similar evidence for seven Asian economies, while Saltz (1999) showed that causality 

ran from growth to savings in 13 out of 18 developing countries examined. Of course, 

theoretically domestic savings and investment in open economies are not the same 

thing, as investment can be undertaken using foreign sources of funds. Podrecca and 

Carmeci (2001), using the GMM-DIFF estimation for causality, found that causality 

between investment (rather than savings) and growth ran in both directions, and so 

were mutually reinforcing. Hatemi-J and Irandoust (2002), looking at a subset of 

industrialised economies found that the direction of causality was not universal across 

these countries, in that for some the causality ran from investment to growth, while for 

others it ran from growth to investment (and for others the causality ran in both 

directions). Blomstrom, Lipsey and Zejan (1996), however, were quite unambiguous in 

their assessment – economic growth causes fixed investment, while there was no 

substantive cross-country evidence that the reverse was true. 

In keeping with the discussion in Chapter 2, applying a causality analysis to trade and 

growth provides mixed results. Harrison (1996) for example, found that the direction 

and significance of causality between growth and trade depended heavily on which 
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variable was used for trade.149 As such, there was no consistent story that emerged 

from this analysis. Many other studies prefer to focus on a small number of countries, 

employing some variation of a VAR analysis.150 Rodrik (1995), for example, looked at 

causality between trade and investment in four countries (Korea, Taiwan, Chile and 

Turkey), and found that the direction of causality depended on the country.151  This is 

in addition to many studies on the relationship between trade and growth in individual 

country case studies. 

Causality analyses between education or human capital and growth are relatively 

sparse, even though there is a long history of papers looking at the association of 

human capital to growth (see Chapter 2). Bils and Klenow (2000) is probably the most 

cited paper in this area, where they noted that the causal relationship running from 

schooling to growth could only explain at best one-third of the observed variation, 

while the evidence of reverse causality from growth to schooling was empirically much 

stronger (they did, however, admit that omitted variables may be influencing their 

results somewhat). In and Doucouliagis (1997), in a study of US data, suggested that 

the causal relationship running from human capital formation to growth was quite 

strong, using a variety of different alternatives for human capital formation. 

In summary then, the results of previous causality analyses highlight a number of 

things. Firstly, there is mixed evidence on the causal relationship between growth and 

investment. The causality results between trade and growth are also mixed, due in no 

small part to the difficulties in finding an adequate measure of trade. The causal 

relationship between education and growth is also somewhat uncertain due to the 

paucity of papers that have used formal econometric techniques to test for it. Finally, 

there is also scant (robust) evidence on causality between institutions and growth, 

again in large part due to the lack of an appropriate measure of institutions. 

With the results from these previous studies in mind, an extensive examination of the 

causal relationships between these variables will be undertaken, both individually and 

collectively. 

                                                           
149 Her trade measures included the black market premium, exports and imports as a share of 
GDP, as well as other policy-related variables. 
150 See Ahmad (2001) for a review of many of these studies. 
151 For example, investment caused trade in Korea, but causality ran in both directions for 
Taiwan. 
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6.4.2 Dynamic Panel Data Estimation of Granger Causality 

The methodology employed here is largely just an extension from the previous section. 

However, rather than use contemporaneous values I will be taking lags of economic 

growth, as well as the other variables of interest. The data employed is the same as in 

the previous section, and I will again use five-year intervals. All variables are 

considered to be endogenous unless otherwise stated.  

As in the previous section, results are also reported for the Sargan test for 

overidentifying restrictions as well as the tests for first and second order serial 

correlation.152 The results reported in all tables below only include information on the 

Wald test scores for causality. Based on a chi-squared distribution, the Wald test has 

as its null hypothesis that all coefficients on the lagged explanatory variables equal 

zero. The values in italics are the p-values of the Wald test scores, while *** and ** 

indicate significance at the 1 and 5% levels respectively.153 The actual coefficients and 

standard errors from each regression are recorded in the tables in Appendix B. Given 

that there are eight periods, lags will be taken for 1-3 periods (that is, lags of 5-15 

years). For example, therefore, in Panel A of Table 6.9 below, investigating the pair-

wise causality between growth (GY) and investment (KI), regressions will take the 

form: 

0
1 1

m m

t k t k k t k t
k k

GY GY KI uα β δ− −

= =

= + + +∑ ∑  

0
1 1

m m

t k t l k t l t
l l

KI KI GYγ λ ρ ε− −

= =

= + + +∑ ∑  

Where m=1-3 (that is, lags are taken of 1-3 periods). Causality running from 

investment to growth will be taken as evident if the sum of the δ coefficients is 

significantly different from zero, while causality running from growth to investment will 

be taken as evident if the sum of the ρ coefficients is significantly different from zero. 

The remainder of this chapter will therefore proceed as follows. The initial regressions 

will examine pair-wise causality between all combinations of growth, investment, 

institutions, trade and human capital for the full 99-country sample. These variables 

will then be combined into three different combinations. Firstly, institutions, trade and 

human capital will be entered jointly with growth. Secondly, growth will be replaced in 
                                                           
152 These are only reported in the full tables in the Appendix, but where an issue with any of the 
tests arises they will be referred to within the text. 
153 In keeping with the suggestion of Granger (1969), a causal relationship will be deemed 
‘significant’ only at the 5% level or better. 
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these equations with investment. Then, in order to gain an appreciation of the 

transmission mechanisms, all variables will be run together with both growth and 

investment. Having done this for the full sample, alternative specifications for both 

human capital and trade will be employed, as well as different sample selections. For 

the sake of brevity, no attempt will be made to conduct a causal analysis of the 

additional variables used in Section 5.2.5 above.154 

 

6.4.3 Individual Causality Results 

Table 6.9 shows the Wald test scores for each pair of variables. In this table (and the 

others that follow), causality between two variables is denoted by the ‘→’ arrow. For 

example, in Panel A of Table 6.9 below, “gy → KI” means that the causality is from 

economic growth to investment. 

There are immediately several results that stand out. Firstly, there is virtually no 

evidence that growth Granger-causes investment at any lag length, however, it 

appears as though investment does have a causal influence on growth for the first two 

lags.   

                                                           
154 This is not to deny their possible importance, or to suggest that there is nothing interesting 
to discover about them from a causal relationship with the other variables. A more detailed 
examination of these variables will, however, be left to future research. 
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Table 6.9: Individual Causality Results 
  m=1  m=2  m=3  

KI → gy 4.976   6.708   4.533   

  0.026 ** 0.035 ** 0.209   

gy → KI 1.670   2.801   3.21   

P
A

N
EL

 A
 

  0.196   0.246   0.360   

IQ → gy 7.520   9.791   10.470   

  0.006 *** 0.007 *** 0.015 ** 

gy → IQ 0.000   12.050   26.820   
P

A
N

EL
 B

 

  0.998   0.002 *** 0.000 *** 

T → gy 9.570   10.640   6.517   

  0.002 *** 0.005 *** 0.089  

gy → T 2.620   6.308   6.049   

P
A

N
EL

 C
 

  0.106   0.043 ** 0.109   

H → gy 5.882   5.798   8.968   

  0.015 ** 0.055  0.030 ** 

gy → H 0.068   0.326   3.492   

P
A

N
EL

 D
 

  0.795   0.850   0.322   

IQ → KI 7.910   17.300   18.280   

  0.005 *** 0.000 *** 0.000 *** 

KI → IQ 0.000   0.728   13.620   

P
A

N
EL

 E
 

  1.000   0.695   0.003 *** 

T → KI 3.138   2.021   4.423   

  0.076  0.364   0.219   

KI → T 0.433   2.773   3.246   

P
A

N
EL

 F
 

  0.510   0.250   0.355   

H → KI 0.268   9.231   3.065   

  0.605   0.010 *** 0.382   

KI → H 4.596   5.090   4.027   

P
A

N
EL

 G
 

  0.032 ** 0.078  0.259   

T → IQ 0.955   2.701   11.810   

  0.328   0.259   0.008 *** 

IQ → T 11.750   13.830   10.960   

P
A

N
EL

 H
 

  0.001 *** 0.001 *** 0.012 ** 

H → IQ 0.5324   4.281   10.57   

  0.466   0.118   0.014 ** 

IQ → H 3.576   15.090   13.600   

P
A

N
EL

 I
 

  0.059  0.001 *** 0.004 *** 

H → T 0.861   5.828   8.856   

  0.354   0.054  0.031 ** 

T → H 16.410   13.680   17.850   

P
A

N
EL

 J
 

  0.000 *** 0.001 *** 0.000 *** 

See Appendix B for full regression results, and notes on estimation procedures.  Wald test 
statistics reported, while p-values for each are in italics. *** and ** denote significance at the 1 
and 5% level respectively. 
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More importantly for the purposes of this thesis, there is substantial evidence that 

institutions have a positive causal influence over growth, being significant at the 1% 

level when m=1 and m=2, and at the 5% level when m=3 (see Panel B). In the 

section above it was noted that institutions performed relatively poorly in the 

contemporaneous panel data analysis when entered on its own, and it was 

hypothesised that this was because institutions may only affect growth in the longer 

term. The evidence here strongly supports this view. Interestingly, there is also 

evidence of reverse causality running from growth to institutions in the longer term, as 

it is significant at the 1% level when m=2 and m=3, but not at all when m=1. There is 

thus some evidence of a virtuous (or vicious) circle here, with better institutions 

leading to higher growth, and higher growth in turn improving institutions. 

There is also reasonably strong evidence that trade has a significant positive influence 

on growth, as it is significant when m=1 and m=2. It is not significant when m=3, 

however, which suggests that the majority of the benefits of trade causing growth 

occur within around ten years. The causal influence of growth back onto trade is fairly 

weak, as it is barely significant when m=2, and not at all for the other lags. 

The final variable employed here, human capital, also seems to have a relatively strong 

causal influence over growth, as it is significant at the 5% level when m=1 and m=3, 

and just fails to be significant at this level when m=2 (Panel D). Although not as strong 

a result as for institutions and trade, this is again demonstrates a potential reason for 

the poor results obtained in the previous section, whereby human capital (in terms of 

secondary school enrolments at least) was never a significant factor in growth. The 

benefits of human capital, therefore, only affect growth after a period of at least five 

years. As with trade and investment, there is also little evidence that growth has any 

causal impact on human capital at any lag length. 

Therefore, to varying degrees all variables appear to have a causal impact on economic 

growth over the longer term. In relative terms, the weakest relationship running to 

growth appears to come from investment, which may at first seem strange. However, 

given the evidence presented here and in the previous section, it may be that the 

prime influence of investment on growth is contemporaneous, rather than lagged. 

Although not reported, current investment was regressed against current growth (that 

is, m=0), and investment was significant at the 1% level, which corresponds to the 
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results from Table 6.2 above.155 If investment therefore has its strongest impact on 

growth during the current period, what then is causing investment itself to increase (or 

decrease)? 

Initial evidence from Table 6.9 indicates overwhelmingly that it is institutional quality 

that has the greatest impact on investment. Looking at Panel E, institutions Granger-

cause investment at the 1% level at every lag length. In terms of the Wald test 

statistic, it also appears as though that effect actually strengthens when the lag length 

is increased. There is also some indication that investment has a causal effect on 

institutions in the longer term, as it is significant at the 1% level when m=3, but not at 

any other lag. This seems to confirm both the earlier results when institutional quality 

was regressed against investment (see, for example Table 6.3), and previous research 

on this issue (such as Knack and Keefer, 1995). Having established this causal 

relationship, it will be interesting to see whether institutions affect only investment, 

which then influences growth, or whether institutions have a role in economic growth 

above and beyond this link. 

With respect to trade and human capital’s influence on investment, the evidence is 

fairly weak. Neither trade nor investment have a causal influence over the other at any 

lag length (panel F), while there is some evidence that human capital has a causal 

influence over investment when m=2 (that is, after approximately ten years), and that 

investment has a causal influence over human capital when m=1 (Panel G). However, 

the strength of these relationships is certainly much weaker than that running between 

institutions and investment. Given the results in Panels C and D, this suggests that 

trade and human capital’s major influence on economic growth may be quite direct, 

particularly for trade. 

The relationships between human capital, trade and institutions also offer some 

interesting insights. There is a suggestion here that trade has a causal influence over 

institutions in the longer term (Panel H), where it is significant at the 1% level, 

however, closer examination of the coefficients in Table B9(H) in the Appendix indicate 

that this is actually a negative influence. That is, higher trade volumes cause a 

deterioration in institutional quality in the longer term. There is also strong evidence 

that institutional quality has a causal influence over trade (significant at the 1% level 

when m=1 and m=2, and at the 5% level when m=3) and if one again looks at Table 

B9(H), this relationship is a positive one. Why causality may be negative running from 

                                                           
155 Although this is very similar to the regression run in Column 4 of Table 6.2 above, the 
difference lies in the fact that initial income was not included here. 
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trade to institutions, but positive when running from institutions to trade will be 

examined in more detail in the following sections, however, there are a few possibilities 

for this result. First of all, there may be a third factor not included here that is causing 

trade to have a negative relationship with institutions. Secondly, it may be that the 

‘resource curse’ discussed previously is affecting the result. That is, increases in the 

trade openness variable used here may be driven by increases in primary commodity 

exports by a number of countries. If this is true, then the increase in commodity 

exports may have a longer-term negative influence on institutions through an increase 

in rent-seeking behaviour by public officials, which is therefore causing this negative 

relationship (which becomes significant after a lag of some 15 years). A third possibility 

is that trade openness overall leads to poorer institutions, irrespective of the type of 

trade a country is involved with (this, however, tends to run contrary to anecdotal 

evidence, particularly for developed countries).  

There is also some degree of evidence that human capital has a longer-term influence 

over institutions (Panel I), however, again there is much stronger evidence of 

institutions having a causal influence over human capital (note how it is significant at 

the 1% level when m=2 and m=3). Finally, trade is also a highly significant causal 

influence on human capital at every lag length (Panel J) and, moreover, this 

relationship is a positive one. Increases (decreases) in trade cause improvements 

(deteriorations) in human capital, both in the short and longer term. 

In summary then, several issues stand out initially. In terms of this thesis, the most 

important result is that to varying degrees institutions appear to have a causal 

influence on all of the variables included here. By far the strongest is that running from 

institutions to investment, however, there is also reasonable evidence of a causal 

influence over both trade and human capital, as well as directly on economic growth. 

Of the other relationships, all of the variables to some degree also have a causal 

influence over economic growth.    

The role of human capital in growth is also quite interesting.  Many cross-sectional 

studies in the past (Barro, 1991, Levine and Renelt, 1992, Mankiw, Romer and Weill, 

1992 and many others) have consistently found a positive and significant relationship 

between growth and human capital in the long run. In panel data analysis, however, 

not only is it not significant, but it often has the wrong sign (as it often did here in the 

previous section). According to the results above, the reason for the discrepancy 

appears to be because human capital affects growth (and to a lesser extent 

investment) only after a lag of at least five years. This line of reasoning also holds for 
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institutional quality. Although there are few papers that have examined this issue, the 

results from the previous panel data section implied a similar thing was happening with 

respect to institutions and growth. Cross-sectional research strongly suggests a long-

term, positive impact of institutions on growth, but the five-year panels used here 

indicated (at least with institutions entered individually against growth) that no such 

relationship existed. That institutions and human capital became highly significant in 

the longer term when they were lagged against growth shows that these different 

results are not incompatible.  The causal effect of trade on growth was also extremely 

strong and, because it did not seem to be significant at all when run with investment, 

fairly direct.  

However, even though the results obtained so far seem plausible and quite interesting, 

more analysis is needed. Some of the significant relationships observed here may only 

be occurring because there is another determinant that has been omitted. For 

example, although it appears as though better human capital causes higher growth, it 

could be that the transmission mechanism actually runs more from institutions to 

investment, and human capital is only significant because institutions also cause 

human capital. Therefore, to get a better picture on how these variables interact with 

each other, institutions, trade and human capital will be combined firstly with growth, 

then with investment, and then finally with both investment and growth in the one 

specification. 

 

6.4.4 Economic Growth, Institutional Quality, Trade and Human 
Capital 

Table 6.10 reports the Wald test statistics for causality with each of these variables 

combined with growth. The results between growth and institutions appear to be very 

similar to that seen in the previous table, however, institutions are no longer significant 

when m=3. The strong causal relationship running from growth back to institutions 

that was observed in the longer term persists here (Panel B), and is still significant at 

the 1% level when m=2 and m=3. Interestingly, the strong evidence of causality 

running from trade to growth in the previous table is considerably weaker here. In 

other words, after controlling for institutions and human capital, trade only has a 

marginal direct influence over growth (note that it just fails to be significant at the 5% 

level at each lag length in Panel A). Another interesting point to note is the change in 

the relationship running from human capital to growth. In the previous table it was 

significant to varying degrees at each lag length, however, here it is not even close 
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(statistically speaking) to being a significant determinant of growth. Further 

investigation shows that this is due to the inclusion of both the trade and institutions 

variables.156 This suggests, perhaps unsurprisingly, that the major effect of human 

capital is indirect, in that it works through both the institutional framework of the 

country, as well as through trade. 

Having established the causal influences on growth, Panel B summarises the results for 

the causal influence of growth, trade and human capital on institutions. As can be 

seen, all do to some degree have a causal effect on institutional quality, particularly in 

the longer-term. For example, the p-values on the Wald test scores for human capital 

decrease (that is, become more significantly different from zero) as the lag length 

increases (from 0.149 to 0.074 to 0.029 when m=3). The same is true for trade, 

however, again the relationship is a negative one. The fact that this continues to hold 

even when other variables are included in the regression would seem to weaken the 

possibility that there is another variable affecting these results. It will be interesting to 

see whether this holds with the inclusion of investment as well. 

In Panel C the causal influences on trade are examined. The main point of interest 

here is that institutions do not seem now to be as important a determinant of trade (in 

the previous table it was highly significant at all lag lengths, and was positive). Here, 

institutions only appear to have a significant causal effect on trade in the short run 

(that is, when m=1). Further examination of this reveals that this is due entirely to the 

inclusion of the human capital variable.157 In other words, once one controls for human 

capital, the role of institutions in trade dissipates. Why this should be so is unclear, but 

may have something to do with the fact that trade itself is a significant causal factor 

for human capital (see below). As can be seen in the last row of Panel C, it does not 

seem to be because of human capital’s causal influence over trade, which is largely 

unchanged from Table 6.9, and only marginally significant when m=3. 

Finally, turning to the causal influences over human capital (Panel D) one can see that 

both trade and institutions continue to have a significant influence over human capital. 

Institutions, for example, are significant at the 1% level at each lag length, while trade 

                                                           
156 When institutions were excluded from the regression (that is, only growth, trade and human 
capital were used), human capital ceased to be a significant causal determinant of growth, and 
when growth, institutions and human capital were used (trade omitted), human capital also 
ceased to be significant. 
157 When human capital is excluded, institutions remain a highly significant determinant of 
trade. However, when growth is excluded and institutions, trade and human capital are the only 
variables employed, institutions cease to be significant with respect to trade. Results not 
reported. 
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is significant at the 1% level when m=1, and at the 5% level when m=2 and m=3. 

The coefficients on these variables also imply that trade and institutions have a positive 

effect on human capital. Focussing on the link between institutions and human capital, 

it is interesting to note that although reverse causation is evident (see Panel B), the 

stronger relationship definitely seems to run from institutions to human capital. In 

other words, countries that endeavour to improve the human capital of their citizens 

need first to have the institutional infrastructure in place for this to happen. This, in the 

longer term, becomes mutually reinforcing (recall human capital was a significant 

causal factor on institutions after about 15 years).158 

Turning to the role of trade in human capital, these results suggest that education may 

be partly ‘demand-driven’, in that greater openness to trade increases the need not 

only for more labour, but better trained labour. That this relationship is positive 

suggests that the composition of trade does not seem to matter as much as it appears 

to for institutions. Irrespective of what traded goods or services are leading to the 

increase in trade, human capital improves. However, it is unclear here whether this 

increase in trade leads to an increase in investment, which then leads to an increase in 

the need for better trained workers, or whether there is an independent link directly 

between human capital and trade.  

                                                           
158 It should, of course, be recognised that this can also work in the opposite direction. 
Deteriorations in institutional quality appear likely to cause a decrease in human capital. 
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Table 6.10: Growth, Institutions, Trade and Human Capital 

 

 

 

   m=1  m=2  m=3   
 Dependent variable: gyit

 

IQ → GY 6.242   9.167   4.467   

  0.012 ** 0.009 *** 0.215   

T → GY 3.329   4.804   6.805   

  0.068  0.091  0.078  

H → GY 0.299   4.337   2.057   P
A

N
EL

 A
 

  0.585   0.114   0.561   

 Dependent variable: IQit 
GY → IQ 0.004   18.190   27.160   

  0.951   0.000 *** 0.000 *** 

T → IQ 3.774   6.093   18.020   

  0.052  0.048 ** 0.000 *** 

H → IQ 2.084   5.208   9.050   P
A

N
EL

 B
 

  0.149   0.074  0.029 ** 

 Dependent variable: Tit 
GY → T 3.160   5.499   6.189   

  0.075  0.064  0.103   

IQ → T 8.812   1.692   1.397   

  0.003 *** 0.429   0.706   

H → T 0.002   0.867   9.803   P
A

N
EL

 C
 

  0.967   0.648   0.020 ** 

 Dependent variable: Hit 
GY → H 0.016   2.812   12.460   

  0.898   0.245   0.006 *** 

IQ → H 11.230   22.590   14.060   

  0.001 *** 0.000 *** 0.003 *** 

T → H 6.908   9.130   8.246   P
A

N
EL

 D
 

  0.009 *** 0.010 ** 0.041 ** 

 See Appendix B for full regression results, and notes on estimation procedures.  
Wald test statistics reported, while p-values for each are in italics. *** and **  
denote significance at the 1 and 5% level respectively. 
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6.4.5 Investment, Institutional Quality, Trade and Human Capital 

Table 6.11 summarises the results when investment is substituted for economic 

growth.  The most striking result from this analysis is that institutions remain an 

extremely important causal determinant of investment, while there is no evidence of 

reverse causality at any lag length. Moreover, there is no evidence of a causal 

relationship running from either trade or human capital to investment. Turning to Panel 

B, one can now see a slightly stronger effect running from human capital to institutions 

compared to the previous results, while trade still has a longer-term (negative) effect 

on institutional quality. Panels C and D also are largely unchanged from the previous 

results, in that institutions are still a strong causal determinant of human capital, as is 

trade (note that both are significant at the 5% level or better at each and every lag). 

Coupled with the results from Table 6.10, where trade was seen to have a causal 

impact on human capital, it therefore appears as though trade has a fairly direct causal 

effect on human capital, and does not run through investment.  In Table 6.10 it was 

noted that investment only seemed to have a marginal effect on human capital, and 

none whatsoever with trade. The results here reinforce this, with investment not being 

a significant factor for either variable at any lag length. 
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Table 6.11: Investment, Institutions, Trade and Human Capital 

  m=1  m=2  m=3  

 Dependent variable: KIit
 

IQ → KI 14.080   15.560   9.827   

  0.000 *** 0.000 *** 0.020 ** 

T → KI 0.013   1.185   0.354   

  0.908   0.553   0.950   

H → KI 1.711   1.507   1.603   P
A

N
EL

 A
 

  0.191   0.471   0.659   
 Dependent variable: IQit

 

KI → IQ 0.009   0.695   2.325   

  0.924   0.706   0.508   

T → IQ 1.291   2.060   14.620   

  0.256   0.357   0.002 *** 

H → IQ 3.370   6.510   15.890   P
A

N
EL

 B
 

  0.066  0.039 ** 0.001 *** 

 Dependent variable: Tit
 

KI → T 0.286   1.264   1.314   

  0.593   0.532   0.726   

IQ → T 4.031   0.125   1.326   

  0.045 ** 0.939   0.723   

H → T 0.257   3.595   11.190   P
A

N
EL

 C
 

  0.612   0.166   0.011 ** 

 Dependent variable: Hit
 

KI → H 0.065   0.665   1.109   

  0.798   0.717   0.775   

IQ → H 6.112   14.910   15.920   

  0.013 ** 0.000 *** 0.001 *** 

T → H 5.881   6.865   10.530   P
A

N
EL

 D
 

  0.015 ** 0.032 ** 0.015 ** 

 See Appendix B for full regression results, and notes on estimation procedures.   
Wald test statistics reported, while p-values for each are in italics. *** and **  
denote significance at the 1 and 5% level respectively. 

 

6.4.6 Economic Growth, Investment, Institutional Quality, Trade and 
Human Capital 

Having examined the role of institutions, trade and human capital separately against 

economic growth and investment, it is important to now combine them all to see how 

(if at all) these previous results are affected. Table 6.12 summarises these results. 
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Table 6.12: Growth, Investment, Institutions, Trade and Human Capital 
 m=1  m=2  m=3  

 Dependent variable: gyit
 

KI → gy 0.328   1.184   2.427   
  0.567   0.553   0.489   

IQ → gy 4.003   6.842   4.783   

  0.045 ** 0.033 ** 0.188   

T → gy 2.363   4.079   8.298   

  0.124   0.130   0.040 ** 

H → gy 0.154   4.289   2.632   
P

A
N

EL
 A

 
  0.695   0.117   0.452   

 Dependent variable: KIit
 

gy → KI 1.615   0.425   3.378   
  0.204   0.808   0.337   
IQ → KI 17.450   16.910   7.856   

  0.000 *** 0.000 *** 0.049 ** 

T → KI 0.427   0.476   0.738   

  0.513   0.788   0.864   

H → KI 3.135   1.631   2.897   

P
A

N
EL

 B
 

  0.077  0.442   0.408   

 Dependent variable: IQit
 

gy → IQ 0.003   15.680   17.330   

  0.956   0.000 *** 0.001 *** 

KI → IQ 0.027   0.037   2.599   

  0.870   0.981   0.458   

T → IQ 2.786   4.294   17.930   

  0.095  0.117   0.000 *** 

H → IQ 3.183   6.426   10.270   

P
A

N
EL

 C
 

  0.074  0.040 ** 0.016 ** 

 Dependent variable: Tit
 

gy  → T 2.638   4.714   3.684   
  0.104   0.095  0.298   

KI → T 0.002   1.128   1.101   

  0.968   0.569   0.777   

IQ → T 5.310   1.602   2.720   

  0.021 ** 0.449   0.437   

H → T 0.018   0.982   6.739   

P
A

N
EL

 D
 

  0.894   0.612   0.081  

 Dependent variable: Hit
 

gy → H 0.062   1.865   11.170   

  0.803   0.394   0.011 ** 

KI → H 0.187   0.109   3.304   

  0.665   0.947   0.347   

IQ → H 7.456   18.900   16.080   

  0.006 *** 0.000 *** 0.001 *** 

T → H 6.162   7.345   11.250   

P
A

N
EL

 E
 

  0.013 ** 0.025 ** 0.011 ** 

See Appendix B for full regression results, and notes on estimation 
procedures.  Wald test statistics reported, while p-values for each are in 
italics. *** and ** denote significance at the 1 and 5% level respectively. 
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One of the first things to note is that, once investment is included, institutions are still 

a significant causal determinant of growth, being significant at the 5% level when m=1 

and m=2 (this is, however, weaker than in the original regressions in Table 6.9). 

Interestingly, with the inclusion of institutions, investment is no longer a significant 

determinant of growth, which suggests that the evidence from Table 6.9 that 

investment Granger-caused growth runs almost entirely through institutions. With 

respect to growth, the only other causal factor appears to be trade, and even then only 

when m=3.   

In Panel B with current investment as the dependent variable, institutions again seem 

to ‘trump’ everything else, and are significant at either the 1 or 5% levels at each lag 

length.  

The previous evidence that economic growth, trade and human capital all to varying 

degrees had a causal influence over institutions remains here. It is interesting to see 

that economic growth retains its strong influence over institutions even in the presence 

of all these other variables as well. Trade’s influence over institutions also continues to 

be negative, even with the inclusion of investment, growth and human capital. Lastly, 

the Wald test statistics on human capital in Panel C continue to increase the longer the 

lag length, which highlights the important longer-term effect that human capital may 

have on a country’s institutions. 

In the previous two tables there was little sustained evidence of a causal influence 

running from any of the variables employed to trade, and this is again confirmed here 

in Panel D. In Tables 6.10 and 6.11, for example, institutions had a short-term causal 

influence over trade (when m=1), but this disappeared at longer lags. In Table 6.12 

one can see that this remains true. The causality observed running from human capital 

to trade, however, which was significant in Table 6.10 and 6.11 when m=3, now 

(marginally) fails to be significant at that level here. Overall therefore, the causal 

influences of these variables on trade appear to be fairly weak. 

Finally, the addition of growth to the model does not seem to have diminished the 

strong results running from trade and institutions to human capital, with both being 

significant at the 5% level or better at each lag length. However, it also appears that 

growth independently has an effect on human capital in the longer term, as it is 

significant when m=3 here. 
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Before moving onto some alternative variables, there is one final issue that needs to be 

addressed. Although a great deal of effort was devoted to showing the efficacy of the 

Institutional Quality indicator in Chapters 4 and 5, it is crucial that this indicator is 

shown not to be just a bad proxy for growth. In other words, the increases and 

decreases observed in the institutional quality indicator over time may at the end of 

the day be driven purely (exclusively) by the ups and downs of per capita incomes 

(that is, growth). From the evidence presented in Tables 6.9-6.12 this would appear 

not to be the case, however, as a final test Table 6.13 removes the institutional 

variable and looks purely at the causal relationship between growth, investment, trade 

and human capital. If the Institutional Quality variable is indeed only reflecting changes 

in per capita GDP, then this should show up in a number of ways. For example, the 

institutional variable has been shown to have a significant causal influence over 

investment in both the short and longer terms. If this should more correctly be 

attributed to growth itself, then the exclusion of institutions should ‘allow’ the growth 

variable to show up now as a significant causal factor on investment. A similar 

rationale can be applied to the other variables as well. Panel A of Table 6.9, where 

individually growth was not seen to be an important causal factor on investment 

strongly suggests this is not the case, however, for completeness it will be interesting 

to see if there is some relationship once these other variables are also included. 

With the exclusion of institutions then, what changes? The short answer is actually ‘not 

much’. Growth is not a significant determinant of investment at any lag length, nor is 

investment now a major causal determinant of growth either. Lagged trade continues 

to have a strong effect on human capital, but the important effect that institutions had 

on human capital is not taken up by either growth or investment (Panel D). The only 

relationship that seems to be affected is that human capital is now a significant causal 

factor on investment (Panel B). However, at worst this suggests that the institutional 

variable used here is actually just proxying for human capital. The fact that the 

individual measures that make up the institutional indicator (bureaucratic quality, 

contract intensive money and political constraints) have nothing directly to do with 

education suggests strongly that they are capturing different things. 
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Table 6.13: Economic Growth, Investment, Trade and Human Capital 

   m=1  m=2  m=3   
 Dependent variable: gyit

 

KI → GY 3.424   3.637   0.704   

  0.064  0.162   0.872   

T → GY 0.806   3.866   4.094   

  0.369   0.145   0.251   

H → GY 0.840   2.437   3.186   P
A

N
EL

 A
 

  0.359   0.296   0.364   
 Dependent variable: KIit 

GY → KI 0.943   3.089   4.265   

  0.331   0.213   0.234   

T → KI 0.187   0.517   0.262   

  0.666   0.772   0.967   

H → KI 0.051   9.269   11.080   P
A

N
EL

 B
 

  0.821   0.009 *** 0.011 ** 

 Dependent variable: Tit 
GY → T 2.353   2.479   4.918   

  0.125   0.290   0.178   

KI → T 0.047   0.784   1.212   

  0.829   0.676   0.750   

H → T 1.115   2.430   6.581   P
A

N
EL

 C
 

  0.291   0.297   0.087 * 

 Dependent variable: Hit 
GY → H 0.001   0.438   3.477   

  0.981   0.803   0.324   

KI → H 1.668   2.227   0.637   

  0.197   0.328   0.888   

T → H 6.878   8.768   13.420   P
A

N
EL

 D
 

  0.009 *** 0.012 ** 0.004 *** 

 See Appendix B for full regression results, and notes on estimation procedures.   
Wald test statistics reported, while p-values for each are in italics. *** and **  
denote significance at the 1 and 5% level respectively. 

 

The point here is to highlight the obvious fact that for this institutional indicator to be 

useful it must be a reasonably accurate reflection of the actual institutional quality 

within a country. Because it appears to be affecting these other variables (notably 

investment and human capital) independently of any of the other variables means that 

this indicator is at least capturing something unique that is not being picked up by 

growth, investment, trade or human capital. It is of course possible that what this 

indicator is modelling is something entirely different that has not been included here, 

but this seems unlikely. 
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It may also be the case that the results obtained above, and in Chapter 5, are due 

entirely to ‘chance’. That is, the scores for institutional quality may not be an accurate 

reflection of institutional quality, but it just happens that the scores derived 

coincidentally lead to these results. This is also most unlikely. Previous research has 

suggested that one of the main impacts of institutional quality is through investment. 

The results here suggest that one of the main effects of the IQ index runs through 

investment. Previous research has suggested that human capital and institutional 

quality may have a strong relationship (the ‘Pritchett Hypothesis outlined in Chapter 2). 

The results here suggest that institutional quality does have a strong causal influence 

over human capital. In other words, the fact that the results obtained so far tie in very 

closely with what may be expected a priori suggests that ‘chance’ is not at play here. 

This concludes the section examining the core variables. Two of the issues arising out 

of this analysis so far are the importance of the links between institutions and human 

capital, and the somewhat strange evidence of a negative causal relationship running 

from trade to institutional quality. I therefore now want to revisit the alternative 

variables for human capital and trade. The variables employed are the same as in the 

previous section: primary school enrolments and years of upper male schooling for 

human capital, and the Sachs-Warner trade policy indicator, primary commodity 

exports and manufactured exports with the terms of trade variable for trade. 

6.4.7 Alternative Variables for Human Capital and Trade 

The main issue relating to primary school enrolments is not necessarily to see whether 

it has the same effect as secondary school enrolments in these regressions, but to see 

what type of education is important. Recall that in the previous panel data section 

primary school enrolments were a significant variable in the growth equation, and so 

here it may be possible to gain further insights into whether it is broad-based, lower-

level education that is important for long term growth (and institutions), or whether it 

is the more narrowly-based upper education that is important. 

For the sake of brevity a causal analysis will only be undertaken with the full model, 

incorporating both economic growth, investment, institutions, trade and the human 

capital variable of interest. For ease of comparison the original 99-country results using 

secondary school enrolments have been included alongside these results. The focus 

will obviously be on differences in the results with these alternative human capital 

measures, however, where other differences arise they will be noted.  Because of data 

limitations the sample of countries is reduced to 86 countries for both primary school 

enrolments and years of schooling. 
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In terms of causality running from primary enrolments to the other variables, very little 

is different from the sample with secondary school enrolments, with the exception of 

institutions (see Table 6.14). Whereas there was previously some fairly strong evidence 

that institutional quality had a positive causal influence over human capital, here the 

exact opposite occurs. Primary school enrolments appear as an extremely important 

factor for institutions, in that it is significant when m=2 and m=3, however, there is no 

suggestion here that reverse causality is occurring – institutional quality is not a 

significant causal determinant of primary school enrolments at any lag length. Nor, for 

that matter, does it appear as though trade has any causal influence on primary 

enrolments either. There is also some evidence that institutions have a weaker direct 

causal influence over economic growth, in that it is now not significant at any lag 

length. 

The inclusion of upper male schooling in Table 6.15 yields very similar results in terms 

of the lack of significance of the relationship running from human capital to either 

growth, investment or trade.159 There is also not a lot of evidence of causality running 

from schooling to institutions (Panel C). In terms of what seems to cause years of 

schooling (Panel E), neither growth nor investment appear to be important, however, 

there is some evidence of trade having a positive effect on schooling (although it is 

only significant at the 5% level when m=3).  More importantly though, there is quite 

strong evidence that institutions are again a significant causal factor, as it is significant 

at the 5% level or better for m=1 and m=2, and marginally fails to be significant when 

m=3. Although this is a slightly weaker statistical result compared to secondary school 

enrolments, it is certainly still strong enough to indicate some degree of causality here. 

Finally, in terms of results not directly related to the schooling measure, one can see 

that institutions continue to be an important causal determinant of investment, while 

trade appears to have a slightly greater influence on growth than in the full sample.  

                                                           
159 Although not reported, it should be pointed out that in pair-wise regressions run with only 
investment and upper male schooling, and growth and upper male schooling, schooling was a 
highly significant causal determinant of investment at every lag length, but was not a significant 
determinant of growth. The lack of a relationship between investment and schooling in the full 
model, therefore, would seem to be the result of including institutional quality and/or trade 
here. 
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Table 6.14: Growth, Investment, Institutions, Trade and Primary School 
Enrolments. 

GY, KI, IQ, T, H (PRIM) - 86 COUNTRIES GY, KI, IQ, T, H (99) 
   m=1  m=2 m=3   m=1   m=2   m=3   

Dependent variable: gyit
  Dependent variable: gyit

 

KI → gy 1.382   1.784   0.350   KI → gy 0.328   1.184   2.427   
  0.240   0.410   0.950     0.567   0.553   0.489   

IQ → gy 0.963   1.194   6.010   IQ → gy 4.003   6.842   4.783   

  0.326   0.550   0.111     0.045 ** 0.033 ** 0.188   

T → gy 1.347   1.708   6.373   T → gy 2.363   4.079   8.298   

  0.246   0.426   0.095    0.124   0.130   0.040 ** 

PRIM → gy 0.100   1.062   1.836   H → gy 0.154   4.289   2.632   

P
A

N
EL

 A
 

  0.752   0.588   0.607     0.695   0.117   0.452   
Dependent variable: KIit

  Dependent variable: KIit
 

gy → KI 0.693   0.709   1.022   gy → KI 1.615   0.425   3.378   
  0.405   0.702   0.796     0.204   0.808   0.337   
IQ → KI 7.851   24.820   15.080   IQ → KI 17.450   16.910   7.856   

  0.005 *** 0.000 *** 0.002 ***   0.000 *** 0.000 *** 0.049 ** 

T → KI 0.661   0.148   0.246   T → KI 0.427   0.476   0.738   

  0.416   0.929   0.970     0.513   0.788   0.864   
PRIM → KI 1.091   0.918   1.665   H → KI 3.135   1.631   2.897   

P
A

N
EL

 B
 

  0.296   0.632   0.645     0.077  0.442   0.408   
Dependent variable: IQit

  Dependent variable: IQit
 

gy → IQ 0.004   12.450   12.560   gy → IQ 0.003   15.680   17.330   
  0.951   0.002 *** 0.006 ***   0.956   0.000 *** 0.001 *** 

KI → IQ 0.083   1.112   3.697   KI → IQ 0.027   0.037   2.599   

  0.773   0.573   0.296     0.870   0.981   0.458   

T → IQ 0.119   1.696   11.630   T → IQ 2.786   4.294   17.930   

  0.730   0.428   0.009 ***   0.095  0.117   0.000 *** 

PRIM → IQ 0.007   18.560   26.370   H → IQ 3.183   6.426   10.270   

P
A

N
EL

 C
 

  0.935   0.000 *** 0.000 ***   0.074  0.040 ** 0.016 ** 

Dependent variable: Tit
  Dependent variable: Tit

 

gy  → T 2.096   5.625   4.542   gy  → T 2.638   4.714   3.684   
  0.148   0.060  0.209     0.104   0.095  0.298   
KI → T 0.328   0.870   0.318   KI → T 0.002   1.128   1.101   
  0.567   0.647   0.957     0.968   0.569   0.777   
IQ → T 10.550   9.295   6.980   IQ → T 5.310   1.602   2.720   
  0.001 *** 0.009 *** 0.073    0.021 ** 0.449   0.437   
PRIM → T 3.213   4.954   4.455   H → T 0.018   0.982   6.739   

P
A

N
EL

 D
 

  0.073  0.084  0.216     0.894   0.612   0.081  
Dependent variable: PRIMit

  Dependent variable: Hit
 

gy → PRIM 1.546   1.079   6.812   gy → H 0.062   1.865   11.170   
  0.214   0.583   0.078    0.803   0.394   0.011 ** 

KI → PRIM 10.020   7.407   1.739   KI → H 0.187   0.109   3.304   
  0.002 *** 0.025 ** 0.628     0.665   0.947   0.347   
IQ → PRIM 0.487   3.449   3.372   IQ → H 7.456   18.900   16.080   
  0.485   0.178   0.338     0.006 *** 0.000 *** 0.001 *** 

T → PRIM 0.000   0.035   0.749   T → H 6.162   7.345   11.250   

P
A

N
EL

 E
 

  0.996   0.983   0.862     0.013 ** 0.025 ** 0.011 ** 

See Appendix B for full regression results, and notes on estimation procedures.  Wald test statistics reported,  
while p-values for each are in italics. *** and ** denote significance at the 1 and 5% level respectively. 
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Table 6.15: Growth, Investment, Institutions, Trade and Years of Upper Male 
Schooling. 

GY, KI, IQ, T, H (YEARS SCHOOLING  
UPPER MALE 15+) 

GY, KI, IQ, T, H (99) 

   m=1   m=2   m=3   m=1  m=2  m=3   
Dependent variable: gyit  Dependent variable: gyit 

KI → gy 0.001   0.163   1.041   KI → gy 0.328   1.184   2.427   

  0.976   0.922   0.791     0.567   0.553   0.489   

IQ → gy 5.330   5.524   4.800   IQ → gy 4.003   6.842   4.783   

  0.021 ** 0.063  0.187     0.045 ** 0.033 ** 0.188   

T → gy 3.483   7.761   7.901   T → gy 2.363   4.079   8.298   

  0.062  0.021 ** 0.048 **   0.124   0.130   0.040 ** 

YS → gy 3.033   4.689   4.350   H → gy 0.154   4.289   2.632   

P
A

N
EL

 A
 

  0.082  0.096  0.226     0.695   0.117   0.452   
Dependent variable: KIit

  Dependent variable: KIit
 

gy → KI 0.467   0.770   4.561   gy → KI 1.615   0.425   3.378   
  0.494   0.681   0.207     0.204   0.808   0.337   
IQ → KI 6.475   17.860   21.400   IQ → KI 17.450   16.910   7.856   

  0.011 ** 0.000 *** 0.000 ***   0.000 *** 0.000 *** 0.049 ** 

T → KI 0.239   0.391   0.054   T → KI 0.427   0.476   0.738   

  0.625   0.823   0.997     0.513   0.788   0.864   

YS → KI 0.012   0.443   1.454   H → KI 3.135   1.631   2.897   

P
A

N
EL

 B
 

  0.914   0.802   0.693     0.077  0.442   0.408   

Dependent variable: IQit
  Dependent variable: IQit

 

gy → IQ 0.954   7.559   7.882   gy → IQ 0.003   15.680   17.330   
  0.329   0.023 ** 0.049 **   0.956   0.000 *** 0.001 *** 

KI → IQ 0.004   2.256   5.617   KI → IQ 0.027   0.037   2.599   

  0.949   0.324   0.132     0.870   0.981   0.458   

T → IQ 0.052   2.104   8.751   T → IQ 2.786   4.294   17.930   

  0.820   0.349   0.033 **   0.095  0.117   0.000 *** 

YS → IQ 3.681   3.343   1.995   H → IQ 3.183   6.426   10.270   

P
A

N
EL

 C
 

  0.055  0.188   0.573     0.074  0.040 ** 0.016 ** 

Dependent variable: Tit
  Dependent variable: Tit

 

gy  → T 0.778   1.795   1.963   gy  → T 2.638   4.714   3.684   
  0.378   0.408   0.580     0.104   0.095  0.298   
KI → T 0.610   1.098   4.005   KI → T 0.002   1.128   1.101   
  0.435   0.578   0.261     0.968   0.569   0.777   
IQ → T 6.298   5.684   4.748   IQ → T 5.310   1.602   2.720   
  0.012 ** 0.058  0.191     0.021 ** 0.449   0.437   

YS → T 1.424   0.822   4.699   H → T 0.018   0.982   6.739   

P
A

N
EL

 D
 

  0.233   0.663   0.195     0.894   0.612   0.081  

Dependent variable: YSit
  Dependent variable: Hit

 

gy → YS 0.002   4.077   4.360   gy → H 0.062   1.865   11.170   
  0.963   0.130   0.225     0.803   0.394   0.011 ** 

KI → YS 0.595   1.897   2.184   KI → H 0.187   0.109   3.304   

  0.441   0.387   0.535     0.665   0.947   0.347   

IQ → YS 12.020   7.237   7.422   IQ → H 7.456   18.900   16.080   

  0.001 *** 0.027 ** 0.060    0.006 *** 0.000 *** 0.001 *** 

T → YS 2.992   5.232   8.316   T → H 6.162   7.345   11.250   

P
A

N
EL

 E
 

  0.084  0.073  0.040 **   0.013 ** 0.025 ** 0.011 ** 

See Appendix B for full regression results, and notes on estimation procedures.  Wald test statistics reported,  
while p-values for each are in italics. *** and ** denote significance at the 1 and 5% level respectively. 
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Therefore, the evidence presented here suggests that improvements in institutional 

quality are helped by having a higher proportion of the population with some form of 

basic education, however, beyond that good institutions are necessary to further 

increase the human capital potential of the population through higher education.160 

In the cross-sectional and contemporaneous panel data analyses above, trade was a 

significant and positive factor in economic growth, and, while it was also seen as a 

significant causal determinant in Table 6.9 when run individually with economic 

growth, this causal impact was much weaker in the full specification in Table 6.12. The 

next alternative variable in this section relates to trade policies, rather than trade 

volumes. The Sachs-Warner measure will again be used, however, as already noted 

this openness measure has only been derived up to 1992, and so I lose one period 

from the sample (1995-99).161 Given this, I will only take two lags (that is, ten years), 

because taking three lags would leave only a maximum of three usable periods, which 

is probably not enough from which to draw conclusions from. 

The first thing to note is that trade policies appear to have a positive causal influence 

over growth, however, the causal influence over investment is even stronger, being 

significant (and positive) at the 5% level or better over both lags. There is additional 

evidence that trade policies also have a causal influence over institutions, being 

significant when m=1, and only marginally failing to be significant at this level for 

m=2. However, there is no evidence whatsoever that any of the other variables of 

growth, investment, institutions or human capital have any causal influence over trade 

policies (Panel D). If one takes this indicator at face value, then the causal impact of 

more open trade policies for an economy are substantial, as it appears to affect not 

only growth, but investment, institutions and human capital as well. However, there is 

little indication here of what may cause a country to implement more open trade 

policies. 

                                                           
160 This is further reinforced by the fact that when both primary and secondary enrolments are 
included with economic growth, investment, institutions and trade, institutions remain a highly 
significant causal determinant of secondary enrolments (as are primary school enrolments), 
while primary school enrolments also remain a significant determinant of institutions. Results 
not reported. 
161 For the period 1990-94, the average from 1990-92 has been used. 
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Table 6.16: Growth, Investment, Institutions, Trade Policies and Human Capital 
   m=1 m=2   
 Dependent variable: gyit 

KI → gy 0.136   0.878   
  0.712   0.645   
IQ → gy 3.692   5.840   
  0.055  0.054  
SWT → gy 6.603   5.247   
  0.010 ** 0.073  
H → gy 0.334   7.750   

P
A

N
EL

 A
 

  0.563   0.021 ** 

 Dependent variable: KIit
 

gy → KI 2.107   0.372   
  0.147   0.830   
IQ → KI 5.366   8.354   
  0.021 ** 0.015 ** 

SWT → KI 9.160   8.554   
  0.002 *** 0.014 ** 

H → KI 3.288   2.207   

P
A

N
EL

 B
 

  0.070  0.332   

 Dependent variable: IQit 
gy → IQ 1.170   6.829   
  0.279   0.033 ** 

KI → IQ 0.051   0.109   
  0.821   0.947   
SWT → IQ 4.682   5.900   
  0.030 ** 0.052  
H → IQ 0.032   1.682   

P
A

N
EL

 C
 

  0.858   0.431   

 Dependent variable: SWTit 
gy → SWT 0.269   1.145   
  0.604   0.564   
KI → SWT 0.000   0.127   
  0.988   0.938   
IQ → SWT 0.738   1.440   
  0.390   0.487   
H → SWT 0.375   1.056   

P
A

N
EL

 D
 

  0.540   0.590   

 Dependent variable: Hit 
gy → H 0.243   0.867   
  0.622   0.648   
KI → H 0.079   0.726   
  0.779   0.696   
IQ → H 7.794   9.037   
  0.005 *** 0.011 ** 

SWT → H 6.965   5.151   

P
A

N
EL

 E
 

  0.008 *** 0.076  
See Appendix B for full regression results, and notes on 
estimation procedures.  Wald test statistics reported, while p-
values for each are in italics. *** and ** denote significance at 
the 1 and 5% level respectively. 
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The final aspect of trade to be addressed relates to the type of trade a country 

engages in. Even though trade openness has proven to have a positive and significant 

effect over economic growth and human capital, the evidence relating to a causal 

relationship with investment is scant, while the link running from trade to institutions in 

the longer-term appears to actually be negative. It was hypothesised earlier in the 

chapter that this may be because of the ‘resource curse’ – primary exports may raise 

growth in the short run, but in the longer term it encourages rent-seeking behaviour 

and leads to a deterioration in institutional quality over the longer term. However, 

another suggestion was that the overall relationship between trade and institutions 

could be negative.  

In order to shed some light on this issue, the share of primary commodity exports in 

GDP (PX), the share of manufactured exports in GDP (MX), and the change in the 

terms of trade (TOT) have all been included in the following regressions. The same 

data and transformations used in the previous section have been employed here, 

however, there were some severe econometric problems when running the three-

period lag, and so the causal analysis below has been restricted only to two lags.162 

Furthermore, as in Section 6.3.2 above, the terms of trade variable is exogenously 

determined. 

In the previous panel data section using current values of variables, both PX and MX 

were seen to have a positive and significant relationship with growth. In Panel A of 

Table 6.17, one can see that PX has a significant causal effect on growth and, as can 

be seen in Table B17 in the Appendix, this relationship is a positive one. In other 

words, if a resource curse exists, it is not because these exports of themselves cause 

growth to be slower. Turning to Panel B, however, one can also see that when m=2, 

PX has a significant causal effect on investment as well. In this situation, however, the 

relationship is indeed a negative one – a higher share of primary commodity exports 

leads to a lower level of investment. Panel C also shows that PX has a significant 

causal effect on institutions and, again, this relationship is negative. In other words, 

this ‘resource curse’ seems to work through the institutional channel, and then 

(additionally) onto investment. This, therefore, is reasonably strong evidence not only 

that the ‘resource curse’ is indeed a problem for some countries, but more importantly 

that the main transmission mechanism is through its effect on institutions. 

                                                           
162 This was mainly in terms of the persistent failure of the M1 test. This occurred whether all 
the trade-related variables were entered collectively, or whether separate regressions were run 
with PX, and then MX. 
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However, it may be that this is true across all exports, not just primary commodities. 

The results from Table 6.17 suggest this is not the case. Although MX has only a weak 

causal effect on growth (Panel A), it has an extremely strong effect on investment 

(Panel B). Furthermore, this causality running form MX to investment is a positive one 

(as is the significant reverse causality running from investment back to MX in Panel D). 

Looking down at Panel C, MX does not appear to be a significant causal factor for 

institutions, however, it is at least a positive relationship (see Table B17). In other 

words, while primary exports appear to have a significantly negative effect on 

institutional quality, manufactured exports have a (relatively benign) positive effect. 

This supports the findings from Islam and Montenegro (2002), who found that the 

share of primary commodity exports had a negative relationship with institutional 

quality and results from Bulte, Damania and Deacon (2005), who also found no direct 

impact of primary commodity exports on growth (both in a cross-sectional framework). 

In summary then, it appears as though the negative causality running from trade to 

institutions observed in Tables 6.9-6.12 is driven largely by those countries in the 

sample with a higher proportion of primary exports. No negative relationship is 

observed for manufactured exports, and so it appears that trade does not have a 

uniformly negative effect on institutions – it is the type of trade that matters. 



 287

Table 6.17: Growth, Investment, Institutional Quality, Human Capital, Primary 
Exports, Manufactured Exports and Change in the Terms of Trade 

 
   m=1   m=2   

Dependent variable: GYit 
KI → gy 0.041   0.200   
  0.839   0.905   
IQ → gy 9.231   7.065   
  0.002 *** 0.029 ** 

MX → gy 3.086   4.696   

  0.079  0.096  

PX → gy 4.918   10.850   

  0.027 ** 0.004 *** 

H → gy 1.975   1.363   

  0.160   0.506   

TOTCH → gy 0.205   0.790   

P
A

N
EL

 A
 

  0.651   0.674   
Dependent variable: KIit 

gy → KI 0.021   2.406   
  0.884   0.300   

IQ → KI 6.461   4.189   

  0.011 ** 0.123   

MX → KI 10.960   15.840   

  0.001 *** 0.000 *** 

PX → KI 2.114   6.065   

  0.146   0.048 ** 

H → KI 0.011   1.335   
  0.915   0.513   
TOTCH → KI 4.601   4.336   

P
A

N
EL

 B
 

  0.032 ** 0.114   
Dependent variable: IQit 

gy → IQ 2.438   4.082   
  0.118   0.130   
KI → IQ 0.462   1.608   
  0.497   0.448   
MX → IQ 0.501   4.578   
  0.479   0.101   
PX → IQ 3.925   7.952   

  0.048 ** 0.019 ** 

H → IQ 3.177   9.556   

  0.075  0.008 *** 

TOTCH → IQ 1.936   0.517   

P
A

N
EL

 C
 

  0.164   0.772   

 

 

 

 m=1   m=2  
Dependent variable: MXit 

gy → MX 0.318   0.682   
  0.573   0.711   
KI → MX 5.118   9.340   

  0.024 ** 0.009 *** 

IQ → MX 1.958   5.801   

  0.162   0.055  

PX → MX 3.323   10.490   

  0.068  0.005 *** 

H → MX 5.939   7.489   

  0.015 ** 0.024 ** 

TOTCH → MX 2.325   0.661   

P
A

N
EL

 D
 

  0.127   0.718   
Dependent variable: PXit 

gy → PX 1.294   1.383   
  0.255   0.501   
KI → PX 0.208   0.694   
  0.648   0.707   
IQ → PX 3.330   4.622   
  0.068  0.099  
MX → PX 10.280   2.563   
  0.001 *** 0.278   
H → PX 0.382   0.283   
  0.537   0.868   
TOTCH → PX 0.004   0.151   

P
A

N
EL

 E
 

  0.948   0.927   
Dependent variable: Hit 

gy → H 6.871   10.160   

  0.009 *** 0.006 *** 

KI → H 4.775   1.159   

  0.029 ** 0.560   

IQ → H 11.790   7.661   

  0.001 *** 0.022 ** 

MX → H 0.286   0.760   
  0.593   0.684   
PX → H 0.059   1.082   
  0.808   0.582   
TOTCH → H 5.799   8.813   

P
A

N
EL

 F
 

  0.016 ** 0.012 ** 

See Appendix B for full regression results, and notes on 
estimation procedures.  Wald test statistics reported, 
while p-values for each are in italics. *** and ** denote 
significance at the 1 and 5% level respectively. 
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6.4.8 Alternative Samples 

Non-OECD Countries 

The removal of these 22 OECD countries reduces the sample to 77 countries (see the 

Appendix again for a list of the countries included). The results can be found in Table 

6.18 below, and again for ease of comparison, the results from Table 6.12 for the full 

sample have been placed next to these results. 

By and large, the results are very similar, indicating that, at the very least, the results 

from the full sample are not being driven purely by these OECD countries. However, 

minor differences are apparent. First of all, there is now slightly more evidence that 

trade cause growth, in that it is now significant at the 5% level when m=2 and m=3.  

Perhaps the biggest difference in the samples is that regarding human capital and 

institutions. While there is still some evidence of institutions causing human capital 

(although slightly weaker than the full sample), the causality running from human 

capital to institutions is substantially weaker. One conclusion that can be drawn from 

this is the importance of human capital on institutions for high-income OECD countries, 

but slightly less so for developing countries. Trade also appears as a much weaker 

causal influence on human capital. In the full sample it was significant at the 5% level 

across each lag, however here it is not significant at any lag.  

Removal of Oil-Exporting Countries 

Excluding the major oil-exporting countries from the analysis also does little to alter the 

overall results (see Table 6.19), however, again minor differences are apparent. 

Institutions have a slightly weaker causal effect on growth (Panel A), and investment 

(Panel B), however, it also seems that the causal relationship running from human 

capital to institutions (Panel C) is actually strengthened, in that it is now significant at 

the 5% level or better at each lag length. Interestingly, the negative relationship 

running from trade to institutions when m=3 that was evident in previous results 

remains here, which suggests that this was not being driven solely by countries with 

substantial oil exports. In other words, the ‘resource curse’ covers a broader definition 

of primary commodities than just oil.163 

                                                           
163 Whether this ‘resource curse’ extends only to all ‘point’ resources, such as minerals, or 
whether it covers agricultural commodities as well is unclear. A more detailed examination of 
this will be left, however, for future research. 
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Table 6.18: Growth, Investment, Institutions, Trade and Human Capital in Non-
OECD Countries. 

GY, KI, IQ, T, H (NON-OECD)  GY, KI, IQ, T, H (99) 
 m=1  m=2 m=3  m=1 m=2  m=3  

Dependent variable: gyit  Dependent variable: gyit 
KI → gy 0.010   0.967   2.577   KI → gy 0.328   1.184   2.427   

 0.922   0.617   0.461     0.567   0.553   0.489   

IQ → gy 4.194   6.146   5.006   IQ → gy 4.003   6.842   4.783   

 0.041 ** 0.046 ** 0.171     0.045 ** 0.033 ** 0.188   

T → gy 3.318   6.681   11.160   T → gy 2.363   4.079   8.298   

 0.069  0.035 ** 0.011 **   0.124   0.130   0.040 ** 

H → gy 0.172   6.956   6.901   H → gy 0.154   4.289   2.632   

P
A

N
EL

 A
 

 0.679   0.031 ** 0.075    0.695   0.117   0.452   

Dependent variable: KIit  Dependent variable: KIit 
gy → KI 3.398   1.473   2.470   gy → KI 1.615   0.425   3.378   

 0.065  0.479   0.481     0.204   0.808   0.337   

IQ → KI 14.560   14.950   13.640   IQ → KI 17.450   16.910   7.856   

 0.000 *** 0.001 *** 0.000 ***   0.000 *** 0.000 *** 0.049 ** 

T → KI 0.651   0.342   1.149   T → KI 0.427   0.476   0.738   

 0.420   0.843   0.765    0.513   0.788   0.864   

H → KI 5.153   1.620   1.190   H → KI 3.135   1.631   2.897   

P
A

N
EL

 B
 

 0.023 ** 0.445   0.755     0.077  0.442   0.408   

Dependent variable: IQit  Dependent variable: IQit 
gy → IQ 0.156   10.400   18.430   gy → IQ 0.003   15.680   17.330   

 0.693   0.006 *** 0.000 ***   0.956   0.000 *** 0.001 *** 

KI → IQ 3.655   3.402   3.373   KI → IQ 0.027   0.037   2.599   

 0.056  0.182   0.338     0.870   0.981   0.458   

T → IQ 0.154   1.782   7.587   T → IQ 2.786   4.294   17.930   

 0.695   0.410   0.055    0.095  0.117   0.000 *** 

H → IQ 0.714   4.300   5.673   H → IQ 3.183   6.426   10.270   

P
A

N
EL

 C
 

 0.398   0.116   0.129     0.074  0.040 ** 0.016 ** 

Dependent variable: Tit  Dependent variable: Tit 
gy  → T 2.567   5.724   3.746   gy  → T 2.638   4.714   3.684   

 0.109   0.057  0.290     0.104   0.095  0.298   

KI → T 0.162   0.266   0.394   KI → T 0.002   1.128   1.101   

 0.688   0.875   0.942     0.968   0.569   0.777   

IQ → T 3.193   0.670   0.413   IQ → T 5.310   1.602   2.720   

 0.074  0.715   0.938     0.021 ** 0.449   0.437   

H → T 0.195   4.814   6.308   H → T 0.018   0.982   6.739   

P
A

N
EL

 D
 

 0.659   0.090  0.098    0.894   0.612   0.081  

Dependent variable: Hit  Dependent variable: Hit 
gy → H 0.100   1.025   5.620   gy → H 0.062   1.865   11.170   

 0.751   0.599   0.132     0.803   0.394   0.011 ** 

KI → H 0.013   0.755   4.553   KI → H 0.187   0.109   3.304   

 0.908   0.686   0.208     0.665   0.947   0.347   

IQ → H 3.417   8.759   10.930   IQ → H 7.456   18.900   16.080   

 0.065  0.013 ** 0.011 **   0.006 *** 0.000 *** 0.001 *** 

T → H 2.869   4.337   5.925   T → H 6.162   7.345   11.250   

P
A

N
EL

 E
 

 0.090  0.114   0.115     0.013 ** 0.025 ** 0.011 ** 

See Appendix B for full regression results, and notes on estimation procedures.  Wald test statistics reported,  
while p-values for each are in italics. *** and ** denote significance at the 1 and 5% level respectively. 
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Table 6.19: Removal of Major Oil-Exporting Countries from 99-Country Sample 
GY, KI, IQ, T, H (NON-OIL)  92 GY, KI, IQ, T, H (99) 

   m=1   m=2  m=3   m=1  m=2  m=3   

Dependent variable: gyit  Dependent variable: gyit
 

KI → gy 0.142   0.970   5.954   KI → gy 0.328   1.184   2.427   

  0.706   0.616   0.114     0.567   0.553   0.489   

IQ → gy 2.871   5.971   6.421   IQ → gy 4.003   6.842   4.783   

  0.090  0.051  0.093    0.045 ** 0.033 ** 0.188   

T → gy 1.529   2.028   6.193   T → gy 2.363   4.079   8.298   

  0.216   0.363   0.103     0.124   0.130   0.040 ** 

H → gy 0.219   3.282   3.089   H → gy 0.154   4.289   2.632   

P
A

N
EL

 A
 

  0.640   0.194   0.378     0.695   0.117   0.452   

Dependent variable: KIit
  Dependent variable: KIit

 

gy → KI 0.161   0.161   4.295   gy → KI 1.615   0.425   3.378   

  0.689   0.923   0.231     0.204   0.808   0.337   

IQ → KI 6.941   6.327   2.261   IQ → KI 17.450   16.910   7.856   

  0.008 *** 0.042 ** 0.520     0.000 *** 0.000 *** 0.049 ** 

T → KI 0.014   1.757   1.054   T → KI 0.427   0.476   0.738   

  0.905   0.415   0.788     0.513   0.788   0.864   

H → KI 0.280   1.019   4.593   H → KI 3.135   1.631   2.897   

P
A

N
EL

 B
 

  0.597   0.601   0.204     0.077  0.442   0.408   

Dependent variable: IQit
  Dependent variable: IQit

 

gy → IQ 0.000   13.790   13.530   gy → IQ 0.003   15.680   17.330   

  0.993   0.001 *** 0.004 ***   0.956   0.000 *** 0.001 *** 

KI → IQ 0.370   0.284   2.704   KI → IQ 0.027   0.037   2.599   

  0.543   0.868   0.440     0.870   0.981   0.458   

T → IQ 2.645   3.611   12.460   T → IQ 2.786   4.294   17.930   

  0.104   0.164   0.006 ***   0.095  0.117   0.000 *** 

H → IQ 5.292   8.604   13.070   H → IQ 3.183   6.426   10.270   

P
A

N
EL

 C
 

  0.021 ** 0.014 ** 0.004 ***   0.074  0.040 ** 0.016 ** 

Dependent variable: Tit
  Dependent variable: Tit

 

gy  → T 2.313   4.815   3.202   gy  → T 2.638   4.714   3.684   

  0.128   0.090  0.362     0.104   0.095  0.298   

KI → T 0.024   0.889   2.398   KI → T 0.002   1.128   1.101   

  0.876   0.641   0.494     0.968   0.569   0.777   

IQ → T 9.573   4.261   1.811   IQ → T 5.310   1.602   2.720   

  0.002 *** 0.119   0.613     0.021 ** 0.449   0.437   

H → T 0.040   0.601   10.210   H → T 0.018   0.982   6.739   

P
A

N
EL

 D
 

  0.842   0.740   0.017 **   0.894   0.612   0.081  

Dependent variable: Hit
  Dependent variable: Hit

 

gy → H 0.094   4.695   12.060   gy → H 0.062   1.865   11.170   

  0.759   0.096  0.007 ***   0.803   0.394   0.011 ** 

KI → H 0.137   0.127   4.684   KI → H 0.187   0.109   3.304   

  0.711   0.939   0.196     0.665   0.947   0.347   

IQ → H 3.048   13.790   11.610   IQ → H 7.456   18.900   16.080   

  0.081  0.001 *** 0.009 ***   0.006 *** 0.000 *** 0.001 *** 

T → H 2.307   3.708   9.287   T → H 6.162   7.345   11.250   

P
A

N
EL

 E
 

  0.129   0.157   0.026 **   0.013 ** 0.025 ** 0.011 ** 

See Appendix B for full regression results, and notes on estimation procedures.  Wald test statistics reported,  
while p-values for each are in italics. *** and ** denote significance at the 1 and 5% level respectively. 
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Removal of Fastest- and Slowest-Growing Countries 

The next step is to divide the sample up into the fastest-growing and slowest-growing 

countries over the forty year period. The same process will again be followed as in the 

previous section with the contemporaneous panel data regressions.  Recall that one of 

the results that stood out from this analysis was that institutions had a significant 

relationship with growth for countries with the slowest growth, but not for the 

countries with the fastest growth. A similar story occurred for trade, however, 

investment had a stronger relationship with the fastest-growing countries. 

The following analysis may also shed some light on the timing of these effects. For 

example, one might expect that improvements in institutional quality may only affect 

growth after quite a substantial period of time, however, deteriorations in institutional 

quality may occur relatively rapidly, due perhaps to severe dislocation from a civil or 

external war. In that case, one might expect institutions to only have an effect on 

growth after a relatively long lag for the high-growth group, but a greater effect at 

shorter lags for the low-growth group. The same rationale could be applied to the 

relationship between trade and growth as well. 

Turning first to the causal influences on growth in Panel A, Table 6.20 shows that the 

causal impact of institutions on growth for the slowest growing countries does indeed 

occur at short lags (significant when m=1), but this dissipates at longer lags. However, 

the evidence on causality for the high-growth group is less certain, as institutions are 

never a significant determinant of growth at any lag length. This is also true for trade, 

in that it is significant at short lags for the slow-growth group, but not at all for the 

high-growth group. Moreover, this relationship is positive, which suggests that these 

countries have had either stagnant or falling trade volumes over the period, which has 

had a causal impact on their slower growth. 

However, looking at Panel B, with investment as the dependent variable, one can see 

that the causal impact of institutions on investment for the high-growth group is 

exceptionally strong, while the significant impact institutions has on investment again 

only occurs when m=1 for the slow-growing group.164 In other words, the strong result 

from the full sample with respect to institutions causing investment is driven largely by 

those countries that have experienced the fastest average growth over the past forty 

years. Institutions, it would seem, matter a great deal if you want to have high 

investment. 

                                                           
164 However, as Table B20(B) shows, with investment as the dependent variable and m=1, the 
regression fails the M2 test, and so this result should perhaps be treated with some caution. 



 292

Turning to Panel C, it appears as though growth (or more precisely a lack of growth) 

precedes institutional quality for the countries with the slowest growth, while there is 

no causal relationship running from growth to institutions from the high-growth 

sample. In other words, it appears as though persistently slow growth over a relatively 

long period of time does eventually lead to a deterioration in institutional quality.165  

Similarly, the causal effect of human capital on institutions also appears to be due 

largely to the high-growth sample. Countries with a rising proportion of secondary 

school enrolments have consequently seen an improvement in their institutions (and 

hence an improvement in investment and ultimately growth). 

In terms of the causal determinants of trade, the only noticeable difference is that 

human capital appears to be a much greater (positive) determinant of trade for those 

countries that experienced the weakest growth over the period (note how it is 

significant at the 5% level or better when m=2 and m=3). Given that this occurs only 

for the slow-growth sample, this suggests that deteriorations (or stagnation) of human 

capital leads to a fall in trade, which then slows growth overall. 

Finally, turning to human capital as the dependent variable in Panel E, the most 

notable issue here is that the causal effect of institutions on human capital is significant 

for both samples, which underlines the importance of institutional quality for human 

capital overall. 

In summary therefore, it appears from this analysis that if countries in the future want 

to enjoy high economic growth, better institutions may be the key, as this will improve 

not only investment but human capital as well. The fact that the causal influence of 

institutions on investment was limited to the short run (five years or less) for countries 

with the slowest economic growth suggests that while deteriorations in institutional 

quality may have a relatively rapid negative impact on countries, this impact does not 

necessarily  linger over the longer term. 

 

 

                                                           
165 It is unclear what may be driving this result, given the aggregated nature of the IQ index. 
For example, perhaps the lack of progress in economic growth leads to a greater propensity on 
the part of the bureaucracy to try and grab a ‘greater share of a smaller pie’ through corrupt 
activities, or whether it is an issue surrounding the lack of property rights. Again, a more 
detailed exposition of this must be left to future research. 
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Table 6.20: Growth, Investment, Institutions, Trade and Human Capital in Low Growth and High Growth Countries. 
GY, KI, IQ, T, H (LOW GROW)  50  GY, KI, IQ, T, H (HIGH GROW) 49 GY, KI, IQ, T, H (99) 

  m=1   m=2   m=3    m=1   m=2   m=3      m=1   m=2   m=3   

 Dependent variable: gyit
  Dependent variable: gyit   Dependent variable: gyit 

KI → gy 1.630   0.758   6.185     KI → gy 0.399   2.705   1.766     KI → gy 0.328   1.184   2.427   

  0.202   0.685   0.103       0.528   0.259   0.622       0.567   0.553   0.489   

IQ → gy 5.084   4.540   4.017     IQ → gy 0.457   1.431   1.007     IQ → gy 4.003   6.842   4.783   

  0.024 ** 0.103   0.260       0.499   0.489   0.800       0.045 ** 0.033 ** 0.188   

T → gy 7.515   6.798   1.384     T → gy 0.629   1.434   3.150     T → gy 2.363   4.079   8.298   

  0.006 *** 0.033 ** 0.709       0.428   0.488   0.369       0.124   0.130   0.040 ** 

H → gy 0.900   1.072   1.460     H → gy 0.096   2.279   0.891     H → gy 0.154   4.289   2.632   

P
A

N
EL

 A
 

  0.343   0.585   0.690       0.757   0.320   0.828       0.695   0.117   0.452   

 Dependent variable: KIit
  Dependent variable: KIit

  Dependent variable: KIit
 

gy → KI 1.476   0.694   2.634     gy → KI 0.472   1.178   8.494     gy → KI 1.615   0.425   3.378   

  0.224   0.707   0.451       0.492   0.555   0.037 **     0.204   0.808   0.337   

IQ → KI 4.351   1.609   0.536     IQ → KI 17.100   29.450   19.160     IQ → KI 17.450   16.910   7.856   

  0.037 ** 0.447   0.911       0.000 *** 0.000 *** 0.000 ***     0.000 *** 0.000 *** 0.049 ** 

T → KI 3.090   1.247   2.148     T → KI 0.127   1.216   7.484     T → KI 0.427   0.476   0.738   

  0.079  0.536   0.542       0.722   0.545   0.058      0.513   0.788   0.864   

H → KI 0.000   8.352   9.798     H → KI 1.509   6.317   6.427     H → KI 3.135   1.631   2.897   

P
A

N
EL

 B
 

  0.989   0.015 ** 0.020 **     0.219   0.042 ** 0.093      0.077  0.442   0.408   

 Dependent variable: IQit
  Dependent variable: IQit  Dependent variable: IQit

 

gy → IQ 0.005   6.406   9.859     gy → IQ 0.639   1.116   2.815    gy → IQ 0.003   15.680   17.330   

  0.941   0.041 ** 0.020 **     0.424   0.572   0.421       0.956   0.000 *** 0.001 *** 

KI → IQ 0.203   0.574   0.3871     KI → IQ 0.451   0.8482   4.803     KI → IQ 0.027   0.037   2.599   

  0.652   0.75   0.943       0.502   0.654   0.187       0.870   0.981   0.458   

T → IQ 0.386   1.871   3.996     T → IQ 4.768   8.635   9.124     T → IQ 2.786   4.294   17.930   

  0.534   0.392   0.262       0.029 ** 0.013 ** 0.028 **     0.095  0.117   0.000 *** 

H → IQ 0.368   8.671   2.138     H → IQ 8.159   6.428   5.007     H → IQ 3.183   6.426   10.270   

P
A

N
EL

 C
 

  0.544   0.013 ** 0.544       0.004 *** 0.04 ** 0.171       0.074  0.040 ** 0.016 ** 

 Dependent variable: Tit
  Dependent variable: Tit  Dependent variable: Tit

 

gy  → T 2.296   3.441   2.093     gy  → T 1.117   3.231   7.459     gy  → T 2.638   4.714   3.684   

  0.13   0.179   0.553       0.29   0.199   0.059 *     0.104   0.095  0.298   

KI → T 0.656   5.009   5.28     KI → T 0.01026   5.118   1.769     KI → T 0.002   1.128   1.101   

  0.418   0.082  0.152       0.919   0.077  0.622       0.968   0.569   0.777   

IQ → T 2.217   0.09029   4.135     IQ → T 5.287   4.551   5.729     IQ → T 5.310   1.602   2.720   

  0.137   0.956   0.247       0.021 ** 0.103   0.126       0.021 ** 0.449   0.437   

H → T 2.109   8.78   13.8     H → T 0.1069   4.207   5.63     H → T 0.018   0.982   6.739   

P
A

N
EL

 D
 

  0.146   0.012 ** 0.003 ***     0.744   0.122   0.131       0.894   0.612   0.081  

 Dependent variable: Hit
  Dependent variable: Hit

  Dependent variable: Hit
 

gy → H 0.7987   2.606   9.21    gy → H 0.4439   0.8713   9.66     gy → H 0.062   1.865   11.170   

  0.371   0.272   0.027 **    0.505   0.647   0.022 **     0.803   0.394   0.011 ** 

KI → H 1.199   6.032   4.272    KI → H 0.7496   0.454   2.644     KI → H 0.187   0.109   3.304   

  0.273   0.049 ** 0.234      0.387   0.797   0.45       0.665   0.947   0.347   

IQ → H 16.640   15.850   6.129    IQ → H 9.326   10.850   16.71     IQ → H 7.456   18.900   16.080   

  0.000 *** 0.000 *** 0.106      0.002 *** 0.004 *** 0.001 ***     0.006 *** 0.000 *** 0.001 *** 

T → H 1.940   2.256   5.326    T → H 2.573   6.271   13.99     T → H 6.162   7.345   11.250   

P
A

N
EL

 E
 

  0.164   0.324   0.149      0.109   0.043 ** 0.003 ***     0.013 ** 0.025 ** 0.011 ** 

 See Appendix B for full regression results, and notes on estimation procedures.  Wald test statistics reported,  
while p-values for each are in italics. *** and ** denote significance at the 1 and 5% level respectively. 
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6.5 CONCLUDING COMMENTS 

This chapter began with an examination of some of the key determinants of growth 

using a GMM-System panel data procedure. The initial results tended to confirm 

previous studies with respect to investment, trade and human capital.166 For example, 

investment was a consistently significant factor in economic growth, as was trade.  

Human capital often entered with the wrong sign, and even when it had the 

anticipated positive sign it was never significant. The use of the institutional quality 

index developed in Chapter 4 allowed, for the first time, a more rigorous examination 

of its importance to growth in a panel data context. What the results indicated was 

that it too was often a significant determinant of growth, but that was only true when 

the other variables of trade and human capital were controlled for. When it was run 

against growth on its own, institutions did not seem to be an important factor at all. 

However, when it was regressed against investment it was consistently significant, 

irrespective of whether it entered individually or with other variables. Trade was also 

consistently significant when regressed against investment, however, the poor 

performance of human capital persisted. Several alternatives were employed to test 

the robustness of both trade and human capital, and several differences were notable. 

Firstly, lower-level (primary) education appeared as a more significant variable in the 

growth regressions, whilst the alternative for upper schooling was largely consistent 

with the (poor) results found from secondary school enrolments. With respect to trade, 

the Sachs-Warner indicator of open trade policies was a positive and significant factor 

for growth, as was (surprisingly) primary commodity export shares. This seemed to 

suggest that the ‘resource curse’ hypothesis from Sachs and Warner (1997a) was not 

necessarily true – countries with a higher share of primary exports in GDP actually 

grew faster over the period. This was also true for countries with a higher share of 

manufactured exports.   

A range of additional variables were also tested within this panel data framework, 

however, by and large there was little evidence that any of them had a significant 

relationship with growth. This included a number of fiscal variables (government 

spending, tax revenue and international trade taxes), and while tax revenue had a 

weakly significant negative relationship with growth, none of the other variables did. 

The two policy-related variables (inflation and the standard deviation of inflation), 

while having the anticipated negative relationship with growth on their own, failed to 

                                                           
166 For example, with respect to investment and human capital, see Islam (1995). For 
contemporaneous panel data results with trade, see Dollar and Kraay (2003). 
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have a robust relationship with growth once the other core variables were included. 

Lastly, two variables proxying for financial depth were included, however, they both 

entered with the opposite anticipated sign, which seemed to suggest that countries 

with limited financial depth had faster growth over the period. 

However, it is important to remember that while the use of panel data can often 

improve the analysis (particularly with the use of instrumental variables estimation 

procedure), it is not a complete solution. This can be seen largely through the results 

from human capital, the financial variables and, to a lesser extent, institutions. For 

these variables, they often entered as being insignificant, or with the opposite 

anticipated sign, which suggests at face value that they are not important factors for 

economic growth. However, taking a sample with five-year averages can itself be 

misleading, because if it takes more than five years for one variable to impact on the 

other, then it will perform poorly in this type of panel data analysis (a point made with 

respect to human capital by Islam, 1995 and Bond, Hoeffler and Temple, 2001). 

To that end, therefore, an extensive Granger causality analysis was undertaken. 

Several interesting points initially emerged: 

 There was evidence of reverse causality between institutions and growth, in 

that one seemed to reinforce the other; 

 Institutional quality was a highly significant causal factor for investment, but 

the reverse was not the case – higher (lower) investment did not lead to 

higher (lower) institutional quality; 

 Human capital was a significant causal factor for growth when entered 

individually, however, the causal relationship running from human capital to 

investment was somewhat weaker. There was some evidence of causality 

running from human capital to both institutions and trade, but this was true 

only at longer lag lengths; 

 Trade was a significant causal determinant of economic growth, but not 

investment. Moreover, although there was evidence of a positive causal 

relationship running from institutions to trade, there was some evidence of 

a negative relationship running back from trade to institutions. Finally, there 

was strong evidence of a positive causal relationship running from trade to 

human capital. 
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Having established these initial pair-wise causality results, the variables were then 

successively combined, first with economic growth, then with investment, and then 

with both growth and investment. From this analysis, several important results 

emerged. The first was that the major impact of institutional quality runs through 

investment, but there were also additional effects running from institutions to growth 

and human capital. Indeed, throughout this whole analysis, this strong evidence of 

causality running from institutions to investment was a consistent feature. Equally as 

consistent was the fact that no reverse causality was evident – investment appears to 

have no causal impact on institutions. Economic growth, however, did have a longer-

term causal effect on institutions, which also held throughout. This appeared to be 

driven, however, by countries with relatively low economic growth over the period, 

which suggests that poor institutions begets slow growth, which begets even poorer 

institutions. Of the other variables employed, there was also evidence that trade has 

an important causal effect on human capital, which perhaps suggests that higher trade 

induces a demand-driven increase in human capital. 

Evidence was also tendered in Table 6.13 that the results obtained from the 

institutional variable were not simply a factor of growth itself. In other words, this 

institutional variable is capturing something independently of growth (or any of the 

other variables used here), which served to strengthen the case that the indicator 

developed in this thesis is indeed modelling the institutional quality of countries over 

time. 

Substituting alternative human capital variables for gross secondary school enrolments 

also highlighted a couple of interesting points. Firstly, the upper years of male 

schooling variable very closely approximated the results from the secondary 

enrolments variable, in that institutional quality was a significant causal factor for this 

variable. The evidence, therefore, from these two upper school variables suggests that 

a high level of institutional quality is required for a country to engage more of its 

citizens in upper level education. However, with the inclusion of the primary school 

enrolments variable, the opposite situation seemed to emerge. Higher primary school 

enrolments were a significant causal determinant of institutions, which suggests that a 

country needs to attain a widespread minimum level of education for its citizens in 

order to have better quality institutions. 

When alternative trade variables were employed, several additional points of interest 

also emerged. Firstly, if one takes the Sachs-Warner trade openness indicator at face 

value, it appears as though trade policies have a significant causal impact on not only 
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economic growth and investment, but institutions and human capital as well.  Although 

this is an entirely plausible result, one should attach a note of caution to these results, 

given the criticisms of this indicator that have been noted previously (see section 2.3.2 

in Chapter 2). Nevertheless, the Sachs-Warner index did at least show a positive causal 

impact on institutions, whereas the initial trade variable actually showed evidence of a 

negative causal relationship. Even though this positive relationship would seem be a 

more sensible result with respect to the links between trade and institutions, this was 

further investigated by separating exports into their primary commodity and 

manufactured components. The discussion on the ‘resource curse’ hypothesis was the 

main motivation here, as that was one of the possible explanations for this negative 

relationship running from trade to institutions. Indeed, the evidence presented here 

suggests that this is a distinct possibility. The share of primary exports had a direct 

positive relationship with economic growth, however, it had a negative causal effect on 

institutions, as well as investment. The fact that this was not evident when one looked 

at manufactured exports suggests that any negative effects of trade on institutions are 

due to having a high concentration of primary commodity exports. From this analysis, 

however, it is not clear precisely what types of primary commodities may have the 

most deleterious effects. This is an issue for future research. 

The final section dealt with alternative samples. Although the removal of high-income 

OECD countries did little to change the results, the separation of the sample into ‘high-

growth’ and ‘low-growth’ groups did offer some interesting results. Specifically, the 

strong causal effect running from institutions to investment noted previously was 

limited only to the short-term for the low-growth countries, but was significant at all 

lags for high-growth countries. This reinforces the positive influence of institutions on 

investment, even if this wasn’t reflected through a direct causal impact on growth 

itself. Finally, the evidence of causality running from institutions to human capital also 

persisted here in both samples, highlighting the overall importance of institutional 

quality in the development (or lack thereof) of a nation’s human capital. 

The indicator of institutional quality developed in Chapter 4 therefore shows 

considerable promise as a variable to be used in empirical research into economic 

development. The results obtained throughout this chapter are sensible (in terms of 

what may have been expected a priori) and, moreover, of economic significance. 

Although undertaking an analysis of nearly 100 countries over a forty year period is 

bound to result in some fairly broad brush strokes being painted, it is hoped that this 

type of analysis can lead to a concentration of future detailed research in some of the 
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areas found to be important here. It also gives strength to some results previously 

found in the literature. For example, this analysis has highlighted the overwhelming 

importance of institutions to a country’s investment, which is something that has been 

examined in cross-sectional analysis before (see Chapter 2 for a review of these 

papers), but never in a panel data or causal analysis. This chapter has also highlighted 

an area that has received relatively little attention to date in the literature with respect 

to the important relationship between institutional quality and human capital. 

It was not the prior intention in this chapter to definitively conclude that ‘institutions 

rule’. Indeed, the motivation to provide a better longer-term measure of institutional 

quality in this thesis was to enable a more robust examination of the determinants of 

economic growth, rather than pushing a particular ‘institutional’ viewpoint. The results 

here strongly suggest that institutions do matter, and they matter a lot, however, the 

results here also point to varying degrees to the importance of human capital and 

trade as well. 

 

 



 299

APPENDIX 

APPENDIX A: SAMPLES USED IN CHAPTER 

Throughout this chapter I have used, either through choice or data restrictions, a 

number of different samples that vary quite widely. Table A1 below is a summary of 

which countries are included in each sample here, from the full 99-country core 

sample, through to the restricted samples of primary commodity and manufacturing 

exports. 
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Table A1: Sample Countries 
Country FULL SAMPLE NON-OECD NON-OIL 

EXPORTERS 
HIGH 

GROWTH 
SAMPLE 

LOW 
GROWTH 
SAMPLE 

SAMPLE 
PRIM 

SAMPLE YS SAMPLE 
SWT 

SAMPLE 
PX/MX 

NUMBER OF COUNTRIES 99 77 92 49 50 86 86 94 73 
Algeria 1 1 0 0 1 1 1 1 1 
Argentina 1 1 1 0 1 1 1 1 1 
Australia 1 0 1 1 0 1 1 1 1 
Austria 1 0 1 1 0 1 1 1 1 
Bangladesh 1 1 1 0 1 1 1 1 1 
Barbados 1 1 1 1 0 0 1 1 0 
Belgium 1 0 1 1 0 1 1 1 1 
Benin 1 1 1 0 1 1 1 1 0 
Bolivia 1 1 1 0 1 1 1 1 1 
Botswana 1 1 1 1 0 1 1 1 0 
Brazil 1 1 1 1 0 1 1 1 1 
Burundi 1 1 1 0 1 1 0 1 0 
Cameroon 1 1 1 0 1 1 1 1 1 
Canada 1 0 1 1 0 1 1 1 1 
Cape Verde 1 1 1 1 0 0 0 0 0 
Central African Republic 1 1 1 0 1 1 1 1 1 
Chad 1 1 1 0 1 0 0 1 0 
Chile 1 1 1 1 0 1 1 1 1 
Colombia 1 1 1 0 1 1 1 1 1 
Congo, Dem. Rep. 1 1 1 0 1 1 1 1 0 
Congo, Rep. 1 1 0 1 0 1 0 1 1 
Costa Rica 1 1 1 0 1 1 1 1 1 
Cote d'Ivoire 1 1 1 0 1 1 0 1 1 
Cyprus 1 1 1 1 0 0 1 1 0 
Denmark 1 0 1 1 0 1 1 1 1 
Dominican Republic 1 1 1 1 0 1 1 1 1 
Ecuador 1 1 1 0 1 1 1 1 1 
Egypt, Arab Rep. 1 1 1 1 0 1 1 1 1 
El Salvador 1 1 1 0 1 1 1 1 1 
Ethiopia 1 1 1 0 1 1 0 1 0 
Fiji 1 1 1 0 1 1 1 0 1 
Finland 1 0 1 1 0 1 1 1 1 
France 1 0 1 1 0 1 1 1 1 
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Country FULL SAMPLE NON-OECD NON-OIL 
EXPORTERS 

HIGH 
GROWTH 
SAMPLE 

LOW 
GROWTH 
SAMPLE 

SAMPLE 
PRIM 

SAMPLE YS SAMPLE 
SWT 

SAMPLE 
PX/MX 

Gabon 1 1 0 1 0 0 0 1 1 
Gambia, The 1 1 1 0 1 1 1 1 0 
Germany 1 0 1 1 0 0 1 1 0 
Ghana 1 1 1 0 1 1 1 1 1 
Greece 1 0 1 1 0 1 1 1 1 
Guatemala 1 1 1 0 1 1 1 1 1 
Guyana 1 1 1 0 1 1 1 1 0 
Haiti 1 1 1 1 0 0 1 1 0 
Honduras 1 1 1 0 1 1 1 1 1 
Hungary 0 0 0 0 0 0 0 0 1 
Iceland 1 0 1 1 0 1 1 0 0 
India 1 1 1 1 0 1 1 1 1 
Indonesia 1 1 1 1 0 1 1 1 1 
Iran, Islamic Rep. 1 1 0 1 0 1 1 1 0 
Ireland 0 0 0 0 0 0 0 0 1 
Israel 1 1 1 1 0 1 1 1 1 
Italy 1 0 1 1 0 1 1 1 1 
Jamaica 1 1 1 0 1 1 1 1 1 
Japan 1 0 1 1 0 1 1 1 1 
Jordan 1 1 1 0 1 0 1 1 0 
Kenya 1 1 1 0 1 1 1 1 1 
Korea, Rep. 1 1 1 1 0 1 1 1 1 
Luxembourg 1 0 1 1 0 0 0 0 0 
Madagascar 1 1 1 0 1 0 0 1 1 
Malawi 1 1 1 0 1 0 1 1 1 
Malaysia 1 1 1 1 0 1 1 1 1 
Mali 1 1 1 0 1 1 1 1 0 
Mauritania 1 1 1 0 1 1 0 1 0 
Mauritius 1 1 1 1 0 1 1 1 1 
Mexico 1 1 1 0 1 1 1 1 1 
Morocco 1 1 1 1 0 1 0 1 1 
Nepal 1 1 1 0 1 1 1 1 0 
Netherlands 1 0 1 1 0 1 1 1 1 
New Zealand 1 0 1 0 1 1 1 1 1 
Nicaragua 1 1 1 0 1 1 1 1 1 
Niger 1 1 1 0 1 1 1 1 1 
Nigeria 1 1 0 0 1 1 0 1 1 
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Country FULL SAMPLE NON-OECD NON-OIL 
EXPORTERS 

HIGH 
GROWTH 
SAMPLE 

LOW 
GROWTH 
SAMPLE 

SAMPLE 
PRIM 

SAMPLE YS SAMPLE 
SWT 

SAMPLE 
PX/MX 

Norway 1 0 1 1 0 1 1 1 1 
Pakistan 1 1 1 1 0 1 1 1 1 
Papua New Guinea 1 1 1 0 1 1 1 1 1 
Paraguay 1 1 1 0 1 1 1 1 1 
Peru 1 1 1 0 1 1 1 1 1 
Philippines 1 1 1 0 1 1 1 1 1 
Poland 1 1 1 1 0 1 1 1 0 
Portugal 1 0 1 1 0 1 1 1 1 
Romania 1 1 1 1 0 1 0 0 0 
Rwanda 1 1 1 0 1 1 1 1 0 
Senegal 1 1 1 0 1 1 1 1 1 
Sierra Leone 1 1 1 0 1 1 1 1 0 
Singapore 1 1 1 1 0 1 1 1 1 
South Africa 1 1 1 0 1 0 1 1 0 
Spain 1 0 1 1 0 1 1 1 1 
Sri Lanka 1 1 1 1 0 1 1 1 1 
Sweden 1 0 1 1 0 1 1 1 1 
Switzerland 1 0 1 0 1 0 1 1 1 
Syrian Arab Republic 1 1 1 1 0 1 1 1 1 
Tanzania 1 1 1 0 1 1 1 1 0 
Thailand 1 1 1 1 0 1 1 1 1 
Togo 1 1 1 0 1 1 1 1 1 
Trinidad and Tobago 1 1 0 1 0 1 1 1 1 
Tunisia 1 1 1 1 0 1 1 1 1 
Turkey 1 1 1 1 0 1 1 1 0 
Uganda 1 1 1 0 1 1 1 1 0 
United Kingdom 1 0 1 1 0 1 1 1 1 
United States 1 0 1 1 0 1 1 1 1 
Uruguay 1 1 1 0 1 1 1 1 1 
Venezuela 1 1 0 0 1 1 1 1 1 
Zambia 1 1 1 0 1 1 1 1 0 
Zimbabwe 0 0 0 0 0 0 0 0 1 
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APPENDIX B: TABLES FROM CAUSALITY RESULTS 

As noted in Section 6.4.2, the results reported in the body of the chapter include 

only the Wald test scores, therefore these tables below include the full results with 

respect to the coefficient values, Sargan tests, and the M1 and M2 tests. The table 

numbers here match the table numbers of the chapter (for example, Table B9 (A-J) 

refers to Panels A-J in Table 6.9 in the body of the chapter).  A quick word is needed 

on how to read these tables. In order to save space, the dependent variable is listed 

at the top of each column with lag lengths 1 to 3 respectively (m=1-3). However, 

looking down the rows one can see that the order of the explanatory variables does 

not change. Looking at Table B9(B), for example, when m=1 and IQ is the 

dependent variable, the lag on IQ can be found by looking down the rows for IQt-1, 

and then the lagged coefficient on growth is read across accordingly. The coefficients 

and standard errors are based on the one-step estimates, as advocated by Bond, 

Hoeffler and Temple (2001), and have been corrected for heteroscedacity. In 

addition, ***, **, and * indicate significance at the 1, 5 and 10% levels respectively. 

Finally, the abbreviations used in the tables are as follows: 

gy: log change in per capita income; 

KI: investment; 

IQ: institutional quality; 

T: trade openness; 

H: human capital (secondary school enrolments); 

PRIM: primary school enrolments; 

YS: average years of upper male schooling; 

SWT: Sachs-Warner measure of openness; 

PX: primary commodity exports as a % of GDP; 

MX: manufacturing exports as a % of GDP; 

TOT: log change in the terms of trade; 

On the rare occasions where the initial regression failed either the Sargan, M1 or M2 

tests, I have noted where the problem has arisen. The criteria for the Sargan test 

was set at the 5% level (that is, if the Sargan test had a p-value less than 0.05 it 

was deemed to have failed the test), while the criteria for the M1 and M2 tests were 

also set at 5% (that is, if the M1 test had a p-value greater than 0.05 it was deemed 
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to have failed, while if the M2 test had a p-value less than 0.05 it was deemed to 

have failed). These tests are based on the two-step GMM procedure.  

 

Table B9 (A): Growth and Investment 
  m = 1 m = 2 m = 3 

Dependent variable:  gyit   KIit   gyit   KIit   gyit   KIit   

gyit-1 -0.117   -0.116   -0.176   -0.079   -0.217   0.049   

  0.069 * 0.090   0.078 ** 0.089   0.096 ** 0.124   

gyit-2         -0.024   0.127   -0.078   0.171   

          0.050   0.091   0.078   0.132   

gyit-3                 -0.074   0.183   

                  0.061   0.109 * 

KIit-1 0.091   0.793   0.113   0.792   0.095   0.673   

  0.041 ** 0.063 *** 0.046 ** 0.074 *** 0.051 * 0.090 *** 

KIit-2         -0.033   -0.091   -0.043   -0.022   

          0.031   0.063   0.036   0.071   

KIit-3                 0.024   0.022   

                  0.036   0.049   

                          

Countries 99  99  99  99  99  99  

Obs 681   687   582   588   483   489   

Sargan  0.136   0.066   0.090   0.056   0.150   0.311   

M1 0.000   0.000   0.001   0.000   0.001   0.000   

M2 0.936   0.739   0.603   0.769   0.574   0.691   

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values,  
M1 and M2 tests based on the two-step procedure.  *, **, and *** represent significance at the  
10, 5 and 1% levels respectively.  Standard errors in italics 
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Table B9 (B): Growth and Institutional Quality 
 m = 1 m = 2 m = 3 

Dependent variable:  gyit   IQit   gyit   IQit   gyit   IQit   

gyit-1 -0.097   0.000   -0.117   0.101   -0.266   0.217   

  0.071   0.066   0.083   0.060 * 0.107 ** 0.094 ** 

gyit-2         0.010   0.208   -0.160   0.362   

          0.045   0.064 *** 0.074 ** 0.086 *** 

gyit-3                 -0.129   0.041   

                  0.070 * 0.077   

IQ it-1 0.064   1.016   0.061   1.048   0.092   0.938   

  0.023 *** 0.021 *** 0.047   0.054 *** 0.049 * 0.064 *** 

IQ it-2         0.023   -0.095   -0.003   -0.015   

          0.055   0.065   0.056   0.077   

IQ it-3                 -0.005   0.104   

                  0.050   0.060 * 

                          

Countries 99  99  99  99  99  99  

Obs 642   648   543   549   444   450   

Sargan  0.644   0.377   0.662   0.314   0.812   0.169   

M1 0.000   0.000   0.002   0.000   0.001   0.004   

M2 0.754   0.478   0.913   0.57   0.291   0.707   

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values,  
M1 and M2 tests based on the two-step procedure.  *, **, and *** represent significance at the  
10, 5 and 1% levels respectively.  Standard errors in italics 

Table B9 (C): Growth and Trade 
 m = 1 m = 2 m = 3 

Dependent variable:  gyit   Tit   gyit   Tit   gyit   Tit   

gyit-1 -0.102   -1.506   -0.147   -2.470   -0.203   -2.474   

  0.073   0.930   0.080 * 0.985 ** 0.100 ** 1.030 ** 

gyit-2         -0.001   -0.554   -0.075   -0.578   

          0.058   0.857   0.088   0.815   

gyit-3                 -0.064   -0.467   

                  0.072   0.671   

Tit-1 0.015   0.970   0.019   1.041   0.016   1.067   

  0.005 *** 0.082 *** 0.006 *** 0.094 *** 0.007 ** 0.084 *** 

Tit-2         -0.011   -0.200   -0.008   -0.165   

          0.006 * 0.049 *** 0.009   0.095 * 

Tit-3                 -0.002   0.021   

                  0.006   0.075   

                          

Countries 99  99  99  99  99  99  

Obs 681   687   582   588   483   489   

Sargan  0.157   0.078   0.223   0.123   0.310   0.132   

M1 0.000   0.000   0.000   0.000   0.000   0.001   

M2 0.526   0.219   0.412   0.611   0.870   0.575   

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values,  
M1 and M2 tests based on the two-step procedure.  *, **, and *** represent significance at the  
10, 5 and 1% levels respectively.  Standard errors in italics 
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Table B9 (D): Growth and Human Capital 
 m = 1 m = 2 m = 3 

Dependent variable:  gyit   Hit   gyit   Hit   gyit   Hit   

gyit-1 -0.069   0.043   -0.096   0.058   -0.119   0.387   

  0.070   0.166   0.080   0.207   0.078   0.299   

gyit-2         0.013   0.110   -0.015   0.533   

          0.046   0.193   0.074   0.331   

gyit-3                 -0.031   0.374   

                  0.075   0.202 * 

Hit-1 0.029   1.040   0.038   1.059   0.034   1.016   

  0.012 ** 0.037 *** 0.019 ** 0.067 *** 0.019 * 0.077 *** 

Hit-2         -0.024   -0.083   -0.033   -0.110   

          0.023   0.079   0.029   0.087   

Hit-3                 0.029   0.079   

                  0.018   0.086   

                          

Countries 99  99  99  99  99  99  

Obs 673   664   574   565   475   466   

Sargan  0.189   0.306   0.192   0.489   0.230   0.622   

M1 0.000   0.000   0.000   0.000   0.000   0.000   

M2 0.706   0.221   0.681   0.418   0.442   0.445   

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values,  
M1 and M2 tests based on the two-step procedure.  *, **, and *** represent significance at the  
10, 5 and 1% levels respectively.  Standard errors in italics 

Table B9 (E): Investment and Institutional Quality 
 m = 1 m = 2 m = 3 

Dependent variable:  KIit   IQit   KIit   IQit   KIit   IQit   

KIit-1 0.792   0.000   0.724   0.009   0.631   0.068   

  0.056 *** 0.038   0.061 *** 0.045   0.067 *** 0.061   

KIit-2         -0.022   0.030   -0.070   0.084   

          0.049   0.042   0.073   0.050 * 

KIit-3                 0.003   -0.016   

                  0.058   0.054   

IQit-1 0.101   1.029   0.049   1.043   0.124   0.955   

  0.036 *** 0.025 *** 0.061   0.052 *** 0.063 ** 0.062 *** 

IQit-2         0.120   -0.052   0.054   0.002   

          0.075   0.063   0.079   0.075   

IQit-3                 -0.003   0.050   

                  0.079   0.066   

                          

Countries 99  99  99  99  99  99  

Obs 650   650   551   551   452   452   

Sargan  0.281   0.627   0.185   0.427   0.719   0.329   

M1 0.000   0.000   0.000   0.000   0.000   0.000   

M2 0.641   0.523   0.746   0.620   0.678   0.912   

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values,  
M1 and M2 tests based on the two-step procedure.  *, **, and *** represent significance at the  
10, 5 and 1% levels respectively.  Standard errors in italics 



 307

Table B9 (F): Investment and Trade 
 m = 1 m = 2 m = 3 

Dependent variable:  KIit   Tit   KIit   Tit   KIit   Tit   

KIit-1 0.803   -0.200   0.782   -0.537   0.674   -0.441   

  0.047 *** 0.304   0.060 *** 0.378   0.069 *** 0.377   

KIit-2         -0.069   0.588   -0.017   0.205   

          0.059   0.369   0.071   0.670   

KIit-3                 0.014   0.088   

                  0.052   0.539   

Tit-1 0.012   0.983   0.013   1.013   0.019   1.076   

  0.007 * 0.073 *** 0.009   0.098 *** 0.009 ** 0.077 *** 

Tit-2         -0.006   -0.185   -0.016   -0.138   

          0.009   0.051 *** 0.014   0.106 * 

Tit-3                 0.010   0.060   

                  0.011   0.104   

                          

Countries 99  99  99  99  99  99  

Obs 689   689   590   590   491   491   

Sargan  0.271   0.186   0.174   0.130   0.231   0.147   

M1 0.000   0.001   0.000   0.000   0.000   0.000   

M2 0.893   0.262   0.520   0.560   0.512   0.683   

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values,  
M1 and M2 tests based on the two-step procedure.  *, **, and *** represent significance at the  
10, 5 and 1% levels respectively.  Standard errors in italics 

Table B9 (G): Investment and Human Capital 
 m = 1 m = 2 m = 3 

Dependent variable:  KIit   Hit   KIit   Hit   KIit   Hit   

KIit-1 0.793   0.218   0.770   0.210   0.731   0.207   

  0.057 *** 0.102 ** 0.059 *** 0.107 * 0.079 *** 0.119 * 

KIit-2         -0.112   0.090   -0.072   0.030   

          0.060 * 0.096   0.075   0.139   

KIit-3                 0.048   0.105   

                  0.058   0.110   

Hit-1 0.010   0.981   0.013   0.998   0.010   1.005   

  0.020   0.037 *** 0.030   0.063 *** 0.038   0.063 *** 

Hit-2         0.063   -0.121   0.035   -0.151   

          0.027 ** 0.069 * 0.031   0.087 * 

Hit-3                 0.008   0.026   

                  0.030   0.079   

                          

Countries 99  99  99  99  99  99  

Obs 681   666   582   567   483   468   

Sargan  0.406   0.566   0.194   0.724   0.810   0.644   

M1 0.000   0.000   0.000   0.000   0.000   0.000   

M2 0.710   0.227   0.461   0.633   0.492   0.383   

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values,  
M1 and M2 tests based on the two-step procedure.  *, **, and *** represent significance at the  
10, 5 and 1% levels respectively.  Standard errors in italics 
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Table B9 (H): Institutional Quality and Trade 
 m = 1 m = 2 m = 3 

Dependent variable:  IQit   Tit   IQit   Tit   IQit   Tit   

IQit-1 1.027   0.792   1.045   0.160   0.956   0.329   

  0.019 *** 0.231 *** 0.051 *** 0.332   0.062 *** 0.353   

IQit-2         -0.049   0.584   0.004   -0.132   

          0.064   0.424   0.074   0.512   

IQit-3                 0.089   0.312   

                  0.062   0.381   

Tit-1 -0.006   0.821   0.002   0.919   -0.007   0.982   

  0.006   0.094 *** 0.007   0.085 *** 0.008   0.087 *** 

Tit-2         -0.007   -0.138   0.005   -0.156   

          0.005   0.037 ** 0.009   0.120   

Tit-3                 -0.024   0.070   

                  0.009 *** 0.094   

                          

Countries 99  99  99  99  99  99  

Obs 650   650   551   551   452   452   

Sargan  0.721   0.496   0.528   0.456   0.300   0.252   

M1 0.000   0.000   0.000   0.000   0.000   0.000   

M2 0.557   0.273   0.759   0.451   0.829   0.790   

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values,  
M1 and M2 tests based on the two-step procedure.  *, **, and *** represent significance at the  
10, 5 and 1% levels respectively.  Standard errors in italics 

Table B9 (I): Institutional Quality and Human Capital 
 m = 1 m = 2 m = 3 

Dependent variable:  IQit   Hit   IQit   Hit   IQit   Hit   

IQit-1 1.010   0.146   0.976   0.176   0.771   0.163   

  0.033 *** 0.077 * 0.058 *** 0.134   0.123 *** 0.165   

IQit-2         -0.006   0.178   0.219   -0.013   

          0.057   0.196   0.133   0.205   

IQit-3                 0.021   0.318   

                  0.056   0.171 * 

Hit-1 0.014   0.965   0.013   0.972   -0.092   0.941   

  0.019   0.045 *** 0.021   0.054 *** 0.068   0.052 *** 

Hit-2         0.033   -0.159   0.148   -0.104   

          0.023   0.087 * 0.069 ** 0.091   

Hit-3                 -0.028   -0.065   

                  0.036   0.102   

                          

Countries 99  99  99  99  99  99  

Obs 647   632   548   533   449   434   

Sargan  0.069   0.128   0.055   0.131   0.087   0.330   

M1 0.000   0.000   0.000   0.000   0.149   0.000   

M2 0.418   0.462   0.754   0.957   0.272   0.795   

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values,  
M1 and M2 tests based on the two-step procedure.  *, **, and *** represent significance at the  
10, 5 and 1% levels respectively.  Standard errors in italics 
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Table B9 (J): Trade and Human Capital 
 m = 1 m = 2 m = 3 

Dependent variable:  Tit   Hit   Tit   Hit   Tit   Hit   

Tit-1 0.918   0.090   0.904   0.094   0.941   0.103   

  0.088 *** 0.022 *** 0.099 *** 0.025 *** 0.094 *** 0.026 *** 

Tit-2         -0.185   -0.030   -0.120   -0.012   

          0.046 *** 0.015 ** 0.082   0.019   

Tit-3                 0.023   -0.003   

                  0.081   0.013   

Hit-1 0.080   0.946   0.041   0.990   -0.119   0.975   

  0.086   0.046 *** 0.139   0.065 *** 0.127   0.061 *** 

Hit-2         0.345   -0.075   -0.135   -0.080   

          0.165 ** 0.070   0.210   0.080   

Hit-3                 0.558   0.000   

                  0.227 ** 0.069   

                          

Countries 99  99  99  99  99  99  

Obs 681   666   582   567   483   468   

Sargan  0.424   0.445   0.327   0.609   0.269   0.687   

M1 0.001   0.000   0.000   0.000   0.000   0.000   

M2 0.248   0.241   0.765   0.583   0.643   0.555   

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values,  
M1 and M2 tests based on the two-step procedure.  *, **, and *** represent significance at the  
10, 5 and 1% levels respectively.  Standard errors in italics 
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Table B10: Growth, Institutions, Trade and Human Capital 
 m = 1 m = 2 m = 3 

Dep. Var. GYit   IQit   Tit   Hit   GYit   IQit   Tit   Hit   GYit   IQit   Tit   Hit   

gyit-1 -0.1296   -0.004   -1.533   -0.019   -0.228   0.109   -2.039   0.072   -0.316   0.189   -1.984   0.470   

  0.069 * 0.061   0.863 * 0.150   0.085 *** 0.059 * 0.871 ** 0.203   0.086 *** 0.088 ** 0.902 ** 0.231 ** 

gyit-2                 -0.043   0.225   -0.031   0.264   -0.164   0.321   -0.038   0.798   

                  0.049   0.055 *** 0.710   0.164   0.073 ** 0.070 *** 0.901   0.229 *** 

gyit-3                                 -0.136   0.088   0.221   0.352   

                                  0.066 ** 0.072   0.600   0.190 * 

IQit-1 0.083   0.994   0.740   0.236   0.092   0.950   0.427   0.089   0.087   0.832   0.011   0.032   

  0.033 ** 0.032 *** 0.249 *** 0.070 *** 0.053 * 0.061 *** 0.347   0.134   0.056   0.065 *** 0.362   0.183   

IQit-2                 0.029   -0.005   -0.132   0.283   -0.004   0.024   -0.166   0.094   

                  0.049   0.061   0.332   0.177   0.053   0.071   0.418   0.182   

IQit-3                                 0.014   0.139   -0.124   0.319   

                                  0.039   0.045 *** 0.412   0.161 ** 

Tit-1 0.009   -0.010   0.809   0.049   0.013   -0.004   0.985   0.061   0.015   -0.012   0.977   0.070   

  0.005 * 0.005 * 0.097 *** 0.019 *** 0.006 ** 0.006   0.080 *** 0.020 *** 0.007 * 0.007 * 0.089 *** 0.027 ** 

Tit-2                 -0.008   -0.010   -0.185   -0.021   -0.011   0.001   -0.153   -0.035   

                  0.006   0.005 ** 0.044 *** 0.015   0.008   0.010   0.135   0.030   

Tit-3                                 -0.005   -0.018   0.003   0.012   

                                  0.007   0.008 ** 0.090   0.018   

Hit-1 -0.010   0.029   0.005   0.899   0.009   0.017   0.053   0.871   0.020   0.008   0.131   0.784   

  0.017   0.020   0.127   0.043 *** 0.021   0.024   0.150   0.054 *** 0.021   0.024   0.173   0.058 *** 

Hit-2                 -0.045   0.033   0.095   -0.055   -0.026   0.056   -0.238   -0.061   

                  0.023 * 0.022   0.188   0.084   0.024   0.025 ** 0.232   0.090   

Hit-3                                 -0.004   -0.016   0.628   0.033   

                                  0.022   0.028   0.228 *** 0.082   

Countries 99  99  99  99  99  99  99  99  99  99  99  99  

Obs 637   643   643   628   538   544   544   529   439   445   445   430   

Sargan  0.880   0.750   0.749   0.828   0.754   0.581   0.706   0.757   0.566   0.350   0.295   0.607   

M1 0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.004   0.000   

M2 0.824   0.515   0.242   0.591   0.710   0.334   0.445   0.815   0.256   0.852   0.506   0.892   

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2 tests based on the two-step procedure.  *, **, and *** represent 
significance at the 10, 5 and 1% levels respectively.  Standard errors in italics 
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Table B11: Investment, Institutions, Trade and Human Capital 
 m = 1 m = 2 m = 3 

Dep. variable: KIit  IQit  Tit  Hit  KIit  IQit  Tit  Hit  KIit  IQit  Tit  Hit  

KIit-1 0.763  0.004  -0.178  0.030  0.724  0.020  0.109  -0.024  0.625  0.046  -0.015  -0.119  

  0.058 *** 0.043  0.334  0.118  0.060 *** 0.045  0.331  0.120  0.068 *** 0.066  0.415  0.162  

KIit-2      0.010  0.019  0.363  0.086  -0.033  0.026  0.114  0.108  

       0.048  0.041  0.359  0.105  0.069  0.046  0.712  0.164  

KIit-3           -0.022  0.023  0.215  0.043  

            0.057  0.048  0.476  0.116  

IQit-1 0.139  0.984  0.640  0.229  0.046  0.952  0.058  0.097  0.104  0.829  -0.110  0.170  

  0.037 *** 0.033 *** 0.319 ** 0.093 ** 0.057  0.056 *** 0.327  0.143  0.061 * 0.060 *** 0.333  0.182  

IQit-2      0.137  -0.010  0.048  0.268  0.026  0.041  -0.074  0.023  

       0.077 * 0.056  0.376  0.175  0.070  0.068  0.469  0.193  

IQit-3           0.049  0.094  -0.197  0.288  

            0.079  0.047 ** 0.409  0.166 * 

Tit-1 0.001  -0.006  0.815  0.047  -0.005  -0.002  0.945  0.059  0.006  -0.015  0.954  0.081  

  0.008  0.005  0.091 *** 0.019 ** 0.009  0.006  0.088 *** 0.023 ** 0.011  0.008 * 0.090 *** 0.030 *** 

Tit-2      -0.005  -0.006  -0.152  -0.027  -0.003  0.010  -0.106  -0.032  

       0.008  0.005  0.045 *** 0.016 * 0.012  0.010  0.137  0.031  

Tit-3           0.000  -0.021  0.019  -0.003  

            0.011  0.009 ** 0.117  0.016  

Hit-1 -0.031  0.033  0.055  0.872  -0.039  0.025  -0.103  0.886  -0.025  0.028  -0.027  0.852  

  0.024  0.018 * 0.109  0.043 *** 0.034  0.023  0.158  0.063 *** 0.037  0.022  0.178  0.063 *** 

Hit-2      0.022  0.029  0.269  -0.102  0.029  0.067  -0.055  -0.073  

       0.023  0.022  0.151 * 0.079  0.031  0.027 ** 0.214  0.087  

Hit-3           0.002  -0.028  0.517  -0.066  

            0.027  0.029  0.220 ** 0.079  

Countries 99  99  99 99  99  99  99  99  99  99  99  99  
Obs 645  645  645  630  546  546  546  531  447  447  447  432  

Sargan  0.745  0.824  0.823  0.857  0.483  0.692  0.742  0.829  0.466  0.320  0.535  0.596  

M1 0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  

M2 0.576  0.537  0.259  0.594  0.312  0.608  0.451  0.908  0.876  0.800  0.498  0.891  

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2 tests based on the two-step procedure.  *, **, and *** represent  
significance at the 10, 5 and 1% levels respectively.  Standard errors in italics 
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Table B12: Growth, Investment, Institutions, Trade and Human Capital 
 m = 1 m = 2 m = 3 

Dep.variable:  gyit  KIit  IQit  Tit  Hit  gyit  KIit  IQit  Tit  Hit  gyit  KIit  IQit  Tit  Hit  

gyit-1 -0.143  -0.121  -0.003  -1.436  -0.039  -0.269  -0.051  0.094  -1.884  0.064  -0.274  0.131  0.148  -1.469  0.578  

  0.066 ** 0.095  0.057  0.885  0.156  0.081 *** 0.104  0.051 * 0.872 ** 0.203  0.081 *** 0.106  0.081 * 0.956  0.264 ** 

gyit-2           -0.077  0.027  0.205  0.019  0.233  -0.119  0.199  0.266  0.587  0.855  

            0.048  0.080  0.056 *** 0.703  0.174  0.062 * 0.122  0.075 *** 0.848  0.256 *** 

gyit-3                     -0.111  0.189  0.044  0.421  0.369  

                      0.067 * 0.118  0.072  0.593  0.232  

KIit-1 0.022  0.761  0.006  0.015  0.049  0.044  0.716  0.001  0.323  -0.015  -0.057  0.569  -0.002  0.289  -0.272  

  0.039  0.057 *** 0.037  0.369  0.113  0.052  0.063 *** 0.043  0.344  0.113  0.044  0.062 *** 0.068  0.403  0.161 * 

KIit-2           0.010  -0.002  0.007  0.098  0.038  -0.006  -0.030  0.021  -0.203  0.060  

            0.029  0.050  0.040  0.296  0.114  0.040  0.068  0.049  0.643  0.160  

KIit-3                     0.020  -0.045  0.044  0.264  0.016  

                      0.043  0.056  0.049  0.507  0.123  

IQit-1 0.064  0.149  0.983  0.703  0.224  0.073  0.074  0.947  0.407  0.048  0.079  0.097  0.825  0.107  0.019  

  0.032 ** 0.036 *** 0.032 *** 0.305 ** 0.082 *** 0.053  0.056  0.058 *** 0.324  0.143  0.052  0.066  0.063 *** 0.344  0.187  

IQit-2           0.011  0.111  -0.012  -0.279  0.319  -0.004  0.022  0.033  -0.127  0.067  

            0.046  0.072  0.060  0.307  0.178 * 0.053  0.070  0.069  0.434  0.187  

IQit-3                     0.004  0.065  0.110  -0.357  0.386  

                      0.037  0.076  0.047 ** 0.456  0.169 ** 

Tit-1 0.007  0.005  -0.008  0.818  0.039  0.012  -0.002  -0.002  0.984  0.056  0.017  0.009  -0.013  0.972  0.080  

  0.005  0.007  0.005 * 0.087 *** 0.016 ** 0.006 * 0.008  0.006  0.083 *** 0.021 *** 0.007 ** 0.011  0.007 * 0.096 *** 0.028 *** 

Tit-2           -0.009  -0.004  -0.008  -0.162  -0.025  -0.011  -0.001  0.000  -0.130  -0.037  

            0.006 * 0.008  0.005 * 0.046 *** 0.015  0.008  0.012  0.010  0.145  0.029  

Tit-3                     -0.005  0.000  -0.019  0.028  0.009  

                      0.006  0.011  0.009 ** 0.110  0.017  

Hit-1 -0.005  -0.038  0.033  0.015  0.892  0.016  -0.039  0.019  -0.011  0.871  0.027  -0.042  0.014  0.001  0.794  

  0.013  0.021 * 0.018 * 0.115  0.041 *** 0.019  0.031  0.023  0.145  0.061 *** 0.018  0.037  0.023  0.174  0.064 *** 

Hit-2           -0.043  0.015  0.037  0.141  -0.053  -0.020  0.024  0.059  -0.178  -0.077  

            0.022 ** 0.024  0.023  0.182  0.081  0.027  0.030  0.026 ** 0.232  0.096  

Hit-3                     -0.006  0.018  -0.018  0.577  0.059  

                      0.021  0.027  0.027  0.244 ** 0.078  

                               

Countries 99  99  99  99  99  99  99  99  99  99  99  99  99  99  99  

Obs 637  643  643  643  628  538  544  544  544  529  439  445  445  445  430  

Sargan  0.999  0.997  0.994  0.996  0.999  0.986  0.989  0.976  0.987  0.993  0.976  0.954  0.902  0.811  0.974  

M1 0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.005  0.000  0.000  

M2 0.988  0.515  0.476  0.251  0.589  0.837  0.363  0.350  0.421  0.832  0.338  0.875  0.663  0.547  0.806  

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2 tests based on the two-step procedure.  *, **, and *** represent significance at the 10, 5 and 1% levels respectively.  Standard errors in italics 
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Table B13: Growth, Investment, Trade and Human Capital 
 m = 1 m = 2 m = 3 

Dep. variable: GYit  KIit  Tit  Hit  GYit  KIit  Tit  Hit  GYit  KIit  Tit  Hit  

gyit-1 -0.107  -0.091  -1.410  -0.004  -0.208  -0.033  -1.250  -0.056  -0.184  0.104  -1.014  0.204  

  0.069  0.094  0.919  0.162  0.085 ** 0.095  0.932  0.214  0.072 ** 0.103 * 0.982  0.342  

gyit-2      -0.035  0.160  0.450  0.078  -0.015  0.202  1.176  0.472  

       0.053  0.093 * 0.691  0.195  0.072  0.114 * 0.748  0.312  

gyit-3           -0.024  0.198  0.652  0.095  

            0.063  0.107  0.575  0.256  

KIit-1 0.064  0.799  0.066  0.133  0.079  0.797  -0.139  0.110  0.037  0.637  -0.366  -0.011  

  0.035 * 0.051 *** 0.307  0.103  0.043 * 0.064 *** 0.407  0.118  0.052  0.085 *** 0.361  0.194  

KIit-2      -0.014  -0.088  0.305  0.085  -0.031  -0.027  -0.092  -0.044  

       0.031  0.066  0.353  0.105  0.042  0.069  0.590  0.152  

KIit-3           0.010  0.005  0.098  0.084  

            0.036  0.054  0.471  0.131  

Tit-1 0.005  0.003  0.898  0.041  0.012  0.002  0.950  0.062  0.012  0.003  1.037  0.077  

  0.006  0.007  0.074 *** 0.016 *** 0.008  0.010  0.106 *** 0.022 *** 0.009  0.010  0.076 *** 0.024 *** 

Tit-2      -0.011  -0.006  -0.212  -0.040  -0.005  -0.004  -0.142  -0.022  

       0.006 * 0.009  0.054 *** 0.016 ** 0.010  0.011  0.110  0.021  

Tit-3           -0.003  0.001  0.034  -0.006  

            0.006  0.010  0.095  0.014  

Hit-1 0.010  0.004  0.107  0.966  0.028  0.000  0.049  0.973  0.029  0.003  -0.112  0.945  

  0.011  0.017  0.101  0.037 *** 0.018  0.030  0.163  0.063 *** 0.020  0.031  0.148  0.069 *** 

Hit-2      -0.026  0.053  0.202  -0.051  -0.034  0.031  -0.211  -0.106  

       0.020  0.024 ** 0.186  0.073  0.027  0.030  0.234  0.098  

Hit-3           0.015  0.032  0.481  0.114  

            0.017  0.028  0.210 ** 0.074  

Countries 99  99  99  99  99  99  99  99  99  99  99  99  

Obs 673  679  679  664  574  580  580  565  475  481  481  466  

Sargan  0.811  0.821  0.712  0.768  0.620  0.687  0.576  0.691  0.379  0.824  0.101  0.416  

M1 0.000  0.000  0.001  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  0.000  

M2 0.916  0.663  0.198  0.225  0.896  0.887  0.597  0.456  0.360  0.732  0.598  0.429  

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2 tests based on the two-step procedure.  *, **, and *** represent  
significance at the 10, 5 and 1% levels respectively.  Standard errors in italics 
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Table B14: Growth, Investment, Institutions, Trade and Years of Upper Male Schooling. 
 m = 1 m = 2 m = 3 

Dep. variable:  gyit   KIit   IQit   Tit   YSit   gyit   KIit   IQit   Tit   YSit   gyit   KIit   IQit   Tit   YSit   

gyit-1 -0.087   0.057   0.053   -0.942   0.012   -0.188   0.073   0.132   -1.231   0.300   -0.269   0.153   0.171   -1.229   0.372   

  0.065   0.084   0.054   1.068   0.266   0.062 *** 0.091   0.065 ** 0.928   0.338   0.083 *** 0.090 * 0.081 ** 0.925   0.302   

gyit-2                     -0.072   -0.014   0.155   0.078   0.733   -0.145   0.030   0.168   0.025   1.037   

                      0.079   0.084   0.064 ** 0.738   0.363 ** 0.096   0.097   0.087 * 0.896   0.511 ** 

gyit-3                                         -0.108   0.105   -0.019   -0.357   0.314   

                                          0.077   0.097   0.087   0.642   0.292   

KIit-1 -0.001   0.735   0.003   0.293   -0.114   0.013   0.680   -0.017   0.165   -0.238   -0.023   0.581   0.001   0.102   -0.097   

  0.027   0.054 *** 0.040   0.375   0.148   0.032   0.069 *** 0.044   0.349   0.173   0.036   0.061 *** 0.064   0.451   0.243   

KIit-2                     -0.005   -0.021   0.062   0.270   0.168   -0.028   0.006   0.056   0.672   -0.200   

                      0.032   0.050   0.042   0.317   0.242   0.040   0.071   0.057   0.809   0.294   

KIit-3                                         0.030   -0.080   0.043   -0.156   -0.097   

                                          0.040   0.047 * 0.058   0.693   0.189   

IQit-1 0.080   0.110   1.058   0.758   0.809   0.090   0.123   1.013   0.443   0.720   0.067   0.155   0.920   0.402   0.538   

  0.035 ** 0.043 ** 0.036 *** 0.302 ** 0.233 *** 0.044 ** 0.059 ** 0.057 *** 0.283 ** 0.376 * 0.044   0.057 *** 0.069 *** 0.278   0.297 * 

IQit-2                     0.002   0.081   0.018   0.306   -0.254   0.032   0.013   0.024   0.185   -0.350   

                      0.044   0.064   0.072   0.446   0.449   0.047   0.073   0.077   0.605   0.575   

IQit-3                                         -0.013   0.044   0.083   -0.094   0.304   

                                          0.043   0.073   0.060   0.529   0.377   

Tit-1 0.010   0.004   -0.001   0.749   0.052   0.018   -0.007   0.004   0.913   0.113   0.017   0.003   -0.001   0.891   0.126   

  0.005 * 0.009   0.005   0.088 *** 0.030 * 0.007 *** 0.011   0.006   0.087 *** 0.050 ** 0.007 ** 0.013   0.007   0.102 *** 0.051 ** 

Tit-2                     -0.009   0.002   -0.007   -0.145   -0.035   -0.013   -0.003   -0.006   -0.193   -0.018   

                      0.005   0.007   0.005 * 0.050 *** 0.028   0.008   0.012   0.011   0.165   0.044   

Tit-3                                         -0.005   0.001   -0.010   0.049   -0.026   

                                          0.007   0.010   0.010   0.130   0.031   

YSit-1 -0.011   0.001   -0.014   0.072   0.796   -0.009   -0.007   -0.013   0.047   0.811   -0.001   0.000   -0.007   0.121   0.771   

  0.006 * 0.009   0.007 * 0.061   0.075 *** 0.008   0.011   0.010   0.075   0.038 *** 0.011   0.012   0.009   0.079   0.041 *** 

YSit-2                     -0.009   0.003   -0.004   -0.053   0.013   -0.015   0.014   -0.004   -0.131   -0.065   

                      0.009   0.010   0.011   0.058   0.049   0.011   0.020   0.009   0.068 * 0.095   

YSit-3                                         0.011   -0.022   -0.001   0.073   0.190   

                                          0.006 * 0.020   0.010   0.068   0.102 * 

Countries 86   86   86   86   86   86   86   86   86   86   86   86   86   86   86   

Obs 558   564   564   564   564   472   478   478   478   478   386   392   392   392   392   

Sargan  1.000   1.000   1.000   1.000   1.000   0.999   0.999   0.999   1.000   1.000   0.988   1.000   0.997   0.995   0.993   

M1 0.000   0.000   0.000   0.003   0.000   0.000   0.000   0.000   0.002   0.000   0.002   0.001   0.006   0.012   0.001   

M2 0.933   0.270   0.503   0.309   0.770   0.751   0.299   0.728   0.468   0.650   0.633   0.824   0.853   0.680   0.274   

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2 tests based on the two-step procedure.  *, **, and *** represent  significance at the 10, 5 and 1% levels respectively.  Standard errors in italics  
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Table B15: Growth, Investment, Institutions, Trade and Primary School Enrolments. 
 m = 1 m = 2 m = 3 

Dep. variable:  gyit 
  

KIit 
  

IQit 
  

Tit 
  

PRIMit 
  

gyit 
  

KIit 
  

IQit 
  

Tit 
  

PRIMit 
  

gyit 
  

KIit 
  

IQit 
  

Tit 
  

PRIMit 
  

gyit-1 -0.100   -0.086   0.004   -1.515   0.274   -0.179   -0.080   0.080   -2.290   0.257   -0.186   0.077   0.099   -2.232   0.554   

  0.055 * 0.103   0.069   1.046   0.221   0.050 *** 0.095   0.067   1.016 ** 0.254   0.071 *** 0.086   0.082   1.139 * 0.295 * 

gyit-2                     -0.042   -0.004   0.224   -0.536   0.007   -0.093   0.063   0.255   -0.707   0.614   

                      0.055   0.092   0.070 *** 0.713   0.226   0.078   0.122   0.078 *** 0.810   0.315 * 

gyit-3                                         -0.090   0.081   0.071   -0.349   0.454   

                                          0.082   0.103   0.071   0.609   0.251 * 

KIit-1 0.041   0.774   -0.010   0.206   0.369   0.075   0.715   0.006   0.332   0.367   -0.008   0.605   0.024   -0.158   0.104   

  0.035   0.054 *** 0.036   0.361   0.117 *** 0.057   0.061 *** 0.047   0.386   0.140 *** 0.037   0.073 *** 0.072   0.494   0.239   

KIit-2                     -0.024   -0.038   0.036   0.102   -0.132   -0.014   -0.018   0.029   0.396   -0.213   

                      0.041   0.058   0.039   0.383   0.123   0.036   0.067   0.052   0.840   0.219   

KIit-3                                         0.019   -0.062   0.043   -0.352   0.231   

                                          0.038   0.056   0.056   0.634   0.180   

IQit-1 0.026   0.097   1.049   1.040   0.059   -0.003   0.046   1.042   0.575   0.269   0.031   0.105   0.867   0.688   0.173   

  0.027   0.035 *** 0.023 *** 0.320 *** 0.085   0.060   0.057   0.052 *** 0.271 ** 0.150 * 0.042   0.057 * 0.060 *** 0.332 ** 0.156   

IQit-2                     0.028   0.104   -0.080   0.028   -0.310   0.044   0.022   -0.034   -0.105   -0.406   

                      0.056   0.061 * 0.057   0.411   0.176   0.050   0.067   0.071   0.581   0.234 * 

IQit-3                                         -0.024   0.021   0.135   0.141   0.204   

                                          0.042   0.069   0.054 ** 0.510   0.135   

Tit-1 0.005   0.007   -0.002   0.770   0.000   0.007   -0.003   0.004   0.914   0.004   0.007   0.004   -0.009   0.903   0.025   

  0.005   0.008   0.005   0.102 *** 0.017   0.006   0.008   0.005   0.101 *** 0.028   0.007   0.012   0.007   0.105 *** 0.031   

Tit-2                     -0.005   0.001   -0.005   -0.136   0.001   -0.005   0.001   0.010   -0.139   -0.015   

                      0.005   0.008   0.005   0.045 *** 0.019   0.007   0.012   0.012   0.140   0.043   

Tit-3                                         -0.007   -0.001   -0.019   0.031   -0.005   

                                          0.006   0.010   0.009 ** 0.114   0.034   

PRIMit-1 0.003   -0.023   0.001   -0.267   0.668   0.018   -0.016   -0.074   -0.419   0.687   0.010   -0.028   -0.057   -0.341   0.613   

  0.010   0.022   0.014   0.149 * 0.045 *** 0.020   0.023   0.020 *** 0.262   0.058 *** 0.021   0.025   0.017 *** 0.294   0.076 *** 

PRIMit-2                     0.000   0.023   0.070   0.337   0.054   -0.006   0.017   0.050   0.201   0.016   

                      0.012   0.026   0.017 *** 0.152 ** 0.049   0.020   0.029   0.017 *** 0.157   0.069   

PRIMit-3                                         0.012   0.012   0.027   0.178   0.024   

                                          0.014   0.016   0.016 * 0.132   0.044   

                                                              

Countries 86   86   86   86   86   86   86   86   86   86   86   86   86   86   86  

Obs 558   562   562   562   546   468   472   472   472   456   380   384   384   384   370   

Sargan  1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   0.999   0.998   0.996   0.995   0.997   

M1 0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.000   0.001   0.000   0.003   0.001   0.007   0.005   0.003   

M2 0.412   0.206   0.968   0.292   0.504   0.778   0.340   0.545   0.535   0.291   0.579   0.864   0.882   0.641   0.424   

 NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2 tests based on the two-step procedure.  *, **, and *** represent  significance at the 10, 5 and 1% levels respectively.  Standard errors in italics  
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Table B16: Growth, Investment, Institutions, Trade Policies and Human Capital 
 m = 1 m = 2 

Dep. variable:  gyit   KIit   IQit   SWTit   Hit   gyit   KIit   IQit   SWTit   Hit   

gyit-1 -0.167   -0.145   -0.055   0.220   0.106   -0.283   -0.021   0.045   0.075   0.239   

  0.081 ** 0.100   0.051   0.425   0.215   0.119 ** 0.134   0.066   0.551   0.267   

gy it-2                     -0.081   0.042   0.150   -0.441   0.088   

                      0.072   0.090   0.061 ** 0.593   0.171   

KI it-1 0.011   0.703   0.010   0.004   0.029   0.007   0.679   0.016   -0.004   -0.034   

  0.031   0.067 *** 0.043   0.273   0.105   0.047   0.084 *** 0.054   0.257   0.133   

KI it-2                     0.026   0.000   0.003   0.080   0.103   

                      0.031   0.059   0.046   0.227   0.121   

IQ it-1 0.063   0.101   0.988   0.198   0.184   0.123   0.050   0.941   0.365   0.131   

  0.033 * 0.043 ** 0.034 *** 0.231   0.066 *** 0.056 ** 0.063   0.068 *** 0.317   0.142   

IQ it-2                     -0.031   0.113   0.009   -0.308   0.174   

                      0.044   0.078   0.065   0.330   0.184   

SWT it-1 0.014   0.039   0.016   0.860   0.040   0.016   0.029   0.019   0.971   0.042   

  0.005 ** 0.013 *** 0.007 ** 0.095 *** 0.015 *** 0.007 ** 0.011 *** 0.008 ** 0.114 *** 0.021 ** 

SWT it-2                     0.002   -0.016   -0.007   -0.147   0.021   

                      0.007   0.011   0.007   0.053 *** 0.021   

H it-1 -0.009   -0.042   0.003   0.084   0.860   0.000   -0.048   -0.007   0.151   0.819   

  0.015   0.023 * 0.018   0.137   0.036 *** 0.021   0.035   0.024   0.150   0.064 *** 

Hit-2                     -0.049   0.027   0.035   0.016   -0.085   

                      0.022 ** 0.029   0.028   0.177   0.101   

Countries 94   94   94   94   94   94   94   94   94   94   

Obs 524   524   524   524   520   430   430   430   430   426   

Sargan  0.805   0.653   0.705   0.601   0.873   0.520   0.432   0.678   0.490   0.696   

M1 0.005   0.000   0.000   0.009   0.000   0.000   0.000   0.000   0.008   0.001   

M2 0.858   0.199   0.926   0.875   0.274   0.422   0.227   0.151   0.836   0.456   

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2 tests based on the two-step procedure.  *, **, and *** represent  significance at the 10, 5 and 1% levels respectively.  Standard errors in italics  
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Table B17: Growth, Institutions, Primary Commodity Exports, Manufactured Exports, Human Capital and Terms Of Trade 
 m = 1 m = 2 

Dependent variable: gyit  KIit IQit MXit PXit Hit  gyit KIit IQit MXit  PXit  Hit  
gy it-1 -0.113  0.017  0.120  -0.064  -0.183  -0.733  -0.110  0.174 0.154  -0.111  -0.168  -0.839  

 0.068 * 0.118  0.077  0.113  0.161  0.280 *** 0.083  0.112  0.079 * 0.135  0.156  0.312 *** 

gy it-2        -0.027  0.059  0.044  -0.029  0.078  0.024  

        0.077  0.109  0.086  0.088  0.172  0.323  

KI it-1 0.006  0.595  0.036  0.152  -0.023  0.276  -0.013  0.543  0.062  0.190  -0.064  0.130  

 0.030  0.052 *** 0.052  0.067 ** 0.049  0.126 ** 0.044  0.070 *** 0.051  0.067 *** 0.078  0.134  

KI it-2        0.014  0.004  -0.024  0.002  0.029  0.045  

        0.035  0.076  0.057  0.051  0.068  0.148  

IQ it-1 0.106  0.146  0.911  0.068  -0.119  0.303  0.069  0.040  0.860  0.148  -0.144  0.204  

 0.035 *** 0.057 ** 0.049 *** 0.048  0.065 * 0.088 *** 0.046  0.072  0.073 *** 0.068 ** 0.086 * 0.176  

IQ it-2        0.043  0.079  0.012  -0.132  -0.064  0.203  

        0.043  0.072  0.065  0.059 ** 0.070  0.174  

MX it-1 0.052  0.112  0.017  1.160  -0.092  0.040  0.020  0.154  0.167  1.292  -0.106  0.018  

 0.030 * 0.034 *** 0.024  0.086 *** 0.029 *** 0.075  0.062  0.077 ** 0.085 ** 0.154 *** 0.085  0.234  

MX it-2        0.089  -0.023  -0.232  -0.212  0.076  0.126  

        0.091  0.090  0.109 ** 0.171  0.111  0.323  

PX it-1 0.061  0.056  -0.050  0.078  0.872  -0.021  0.134  0.044  -0.078  -0.036  0.856  0.030  

 0.028 ** 0.039  0.025 ** 0.043 * 0.045 *** 0.088  0.041 *** 0.037  0.044 * 0.055  0.061 *** 0.211  

PX it-2        -0.090  -0.099  -0.008  0.113  -0.125  -0.151  

        0.050 * 0.043 ** 0.036  0.043 *** 0.056 ** 0.274  

H it-1 -0.014  -0.003  0.033  -0.044  0.017  0.805  -0.004  -0.030  0.025  -0.044  0.015  0.858  

 0.010  0.031  0.019 * 0.018 ** 0.027  0.051 *** 0.015  0.036  0.026  0.021 ** 0.030  0.084 *** 

H it-2        -0.022  0.023  0.043  0.012  -0.010  -0.125  

        0.022  0.022  0.021 ** 0.026  0.037  0.083  

TOTCH it-1 0.020  0.134  -0.089  -0.118  0.006  0.473  -0.018  0.131  -0.016  -0.023  0.038  0.414  

 0.044  0.062 ** 0.064  0.077  0.090  0.197 ** 0.038  0.064 ** 0.068  0.068  0.103  0.158 *** 

TOTCHit-2       -0.035  -0.042  0.039  0.031  -0.006  0.526  

       0.044 0.078 0.059  0.070  0.141  0.210 ** 

Countries 73  73 73 73  73 73  73 73 73 73  73 73  

Obs 424  426 426 421 420 417  348 350 350 346 345 341  
Sargan  1.000  1.000 1.000 1.000 1.000 1.000  1.000 1.000 1.000 1.000 1.000 1.000  
M1 0.002  0.000 0.000 0.000 0.000 0.000  0.000 0.007 0.000 0.029 0.000 0.000  
M2 0.419  0.730 0.167 0.958 0.374 0.803  0.766 0.541 0.869 0.904 0.976 0.958  
NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2 tests based on the two-step procedure.  *, **, and *** represent  significance at the 10, 5 and 1% levels respectively.  Standard errors in italics  
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Table B18: Growth, Investment, Institutions, Trade and Human Capital in Non-OECD Countries. 
 m = 1 m = 2 m = 3 

Dep. variable:  gyit   KIit   IQit   Tit   Hit   gyit   KIit   IQit   Tit   Hit   gyit   KIit   IQit   Tit   Hit   

gyit-1 -0.161   -0.168   -0.021   -1.523   0.049   -0.310   -0.100   0.048   -1.953   0.094   -0.359   0.059   0.051   -1.669   0.308   

  0.070 ** 0.091 * 0.052   0.950   0.155   0.081 *** 0.098   0.045   0.817 ** 0.176   0.088 *** 0.106   0.056   0.908 * 0.210   

gyit-2                     -0.111   0.036   0.200   0.107   0.146   -0.199   0.189   0.194   0.248   0.485   

                      0.052 ** 0.087   0.062 *** 0.742   0.157   0.084 ** 0.132   0.074 *** 0.963   0.229 ** 

gyit-3                                         -0.192   0.166   -0.078   0.104   0.047   

                                          0.081 ** 0.119   0.062   0.842   0.211   

KIit-1 0.006   0.742   -0.062   -0.184   -0.016   0.028   0.693   -0.046   0.163   -0.066   -0.067   0.560   -0.104   0.077   -0.127   

  0.059   0.074 *** 0.032 * 0.457   0.135   0.068   0.072 *** 0.039   0.460   0.134   0.062   0.071 *** 0.058 * 0.511   0.169   

KIit-2                     0.034   -0.007   -0.028   -0.132   0.099   0.034   -0.025   0.040   -0.066   -0.014   

                      0.039   0.061   0.034   0.345   0.114   0.051   0.083   0.047   0.697   0.157   

KIit-3                                         0.013   -0.068   -0.018   -0.161   0.248   

                                          0.053   0.059   0.048   0.664   0.129 * 

IQit-1 0.111   0.184   1.056   0.677   0.193   0.108   0.087   1.054   0.351   0.076   0.151   0.105   0.964   0.025   0.174   

  0.054 ** 0.048 *** 0.025 *** 0.379 * 0.105 * 0.091   0.094   0.049 *** 0.454   0.197   0.091 * 0.100   0.054 *** 0.700   0.187   

IQit-2                     0.007   0.120   -0.061   -0.138   0.163   -0.036   0.012   -0.063   0.120   0.077   

                      0.083   0.109   0.061   0.489   0.216   0.096   0.113   0.064   0.866   0.260   

IQit-3                                         0.010   0.135   0.152   -0.323   0.100   

                                          0.058   0.099   0.062 ** 0.761   0.203   

Tit-1 0.012   0.008   -0.002   0.845   0.024   0.016   0.002   0.000   0.997   0.036   0.024   0.013   -0.001   0.957   0.056   

  0.006 * 0.010   0.005   0.109 *** 0.014 * 0.007 ** 0.010   0.005   0.106 *** 0.019 * 0.008 *** 0.014   0.007 * 0.115 *** 0.026 ** 

Tit-2                     -0.011   -0.005   -0.005   -0.106   -0.023   -0.018   -0.006   -0.005   -0.077   -0.038   

                      0.006 * 0.008   0.005   0.057 * 0.013 * 0.009 ** 0.012   0.010 *** 0.147   0.027   

Tit-3                                         -0.003   -0.001   -0.010   0.038   0.006   

                                          0.007   0.011   0.009   0.106   0.018   

Hit-1 -0.007   -0.049   0.016   0.057   0.917   0.046   -0.041   -0.005   -0.097   0.982   0.062   -0.043   -0.001   -0.022   0.892   

  0.018   0.022 ** 0.019   0.130   0.036 *** 0.027 * 0.035   0.024   0.226   0.058 *** 0.026 ** 0.040   0.025   0.266   0.070 *** 

Hit-2                     -0.081   0.007   0.049   0.405   -0.139   -0.066   0.016   0.054   -0.185   -0.179   

                      0.031 *** 0.032   0.031   0.255   0.085   0.042   0.045   0.033 * 0.356   0.116   

Hit-3                                         -0.012   -0.002   -0.001   0.854   0.035   

                                          0.034   0.039   0.028   0.447 * 0.091   

                                                              

Countries 77   77  77  77  77  77  77  77  77  77  77  77  77  77  77  

Obs 486   492   492   492   478   409   415   415   415   401   332   338   338   338   324   

Sargan  1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   0.999   

M1 0.002   0.000   0.000   0.000   0.000   0.000   0.000   0.001   0.000   0.001   0.006   0.008   0.005   0.000   0.002   

M2 0.829   0.723   0.688   0.336   0.155   0.571   0.653   0.547   0.492   0.280   0.165   0.862   0.827   0.541   0.454   

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2 tests based on the two-step procedure.  *, **, and *** represent  significance at the 10, 5 and 1% levels respectively.  Standard errors in italics  
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Table B19: Growth, Investment, Institutions, Trade and Human Capital (Non-Oil Exporters). 
 m = 1 m = 2 m = 3 

Dep.variable:  gyit   KIit   IQit   Tit   Hit   gyit   KIit   IQit   Tit   Hit   gyit   KIit   IQit   Tit   Hit   

gyit-1 -0.144   -0.043   0.001   -1.334   -0.050   -0.268   0.024   0.087   -1.851   0.160   -0.287   0.168   0.142   -1.542   0.629   

  0.074 ** 0.107   0.064   0.878   0.164   0.090 *** 0.116   0.060   0.844 ** 0.215   0.087 *** 0.110   0.079 * 0.926 * 0.281 ** 

gyit-2                     -0.066   0.031   0.208   -0.051   0.346   -0.155   0.158   0.276   0.391   0.847   

                      0.052   0.081   0.059 *** 0.738   0.160 ** 0.062 ** 0.097   0.077 *** 0.850   0.254 *** 

gyit-3                                         -0.141   0.139   0.106   0.094   0.544   

                                          0.069 ** 0.087   0.066   0.529   0.217 ** 

KIit-1 0.016   0.792   0.024   -0.051   0.044   0.047   0.741   0.012   0.313   -0.037   -0.074   0.567   0.029   0.186   -0.347   

  0.043   0.056 *** 0.039   0.331   0.118   0.057   0.065 *** 0.047   0.336   0.117   0.044 * 0.063 *** 0.075   0.439   0.165 ** 

KIit-2                     -0.026   -0.033   0.013   -0.172   0.034   0.039   -0.016   -0.037   -0.696   0.079   

                      0.030   0.053   0.041   0.293   0.129   0.041   0.071   0.059   0.460   0.166   

KIit-3                                         -0.051   -0.087   0.077   0.358   -0.075   

                                          0.031   0.055   0.053   0.359   0.143   

IQit-1 0.068   0.096   0.946   1.126   0.184   0.079   0.049   0.908   0.572   -0.024   0.093   0.070   0.795   0.220   -0.095   

  0.040 * 0.036 *** 0.037 *** 0.364 *** 0.106 * 0.058   0.054   0.061 *** 0.324 * 0.143   0.056 * 0.066   0.065 *** 0.353   0.199   

IQit-2                     0.022   0.081   -0.044   -0.020   0.364   0.021   -0.004   0.013   0.073   0.180   

                      0.051   0.068   0.062   0.322   0.180 ** 0.053   0.066   0.068   0.423   0.189   

IQit-3                                         -0.009   0.037   0.091   -0.492   0.314   

                                          0.042   0.072   0.049 * 0.462   0.179 * 

Tit-1 0.006   0.001   -0.008   0.812   0.026   0.009   -0.011   0.003   1.007   0.038   0.015   -0.002   -0.011   1.023   0.060   

  0.005   0.008   0.005   0.091 *** 0.017   0.007   0.009   0.007   0.062 *** 0.022 * 0.008 * 0.012   0.009   0.078 *** 0.032 * 

Tit-2                     -0.007   0.001   -0.010   -0.168   -0.029   -0.018   0.010   0.011   -0.137   -0.021   

                      0.006   0.008   0.005 * 0.049 *** 0.017   0.008 ** 0.011   0.011   0.160   0.034   

Tit-3                                         -0.001   -0.004   -0.023   -0.003   -0.014   

                                          0.006   0.009   0.009 *** 0.099   0.016   

Hit-1 -0.008   -0.012   0.044   -0.022   0.913   0.016   -0.005   0.036   0.047   0.858   0.033   0.003   0.029   0.200   0.812   

  0.016   0.023   0.019 ** 0.110   0.047 *** 0.022   0.030   0.028   0.144   0.069 *** 0.023   0.035   0.027   0.173   0.072 *** 

Hit-2                     -0.041   0.025   0.038   0.061   -0.007   -0.003   0.040   0.070   -0.204   0.011   

                      0.024 * 0.025   0.026   0.198   0.082   0.025   0.028   0.027 *** 0.245   0.078   

Hit-3                                         -0.020   0.020   -0.025   0.564   0.041   

                                          0.022   0.029   0.029   0.212 *** 0.086   

Countries 92   92  92  92  92  92  92  92  92  92  92  92  92  92  92  

Obs 590   596   596   596   582   498   504   504   504   490   406   412   412   412   398   

Sargan  1.000   1.000   0.999   0.999   1.000   0.999   0.997   0.992   0.995   0.999   0.999   0.995   0.980   0.937   0.988   

M1 0.002   0.000   0.000   0.000   0.000   0.004   0.000   0.000   0.000   0.000   0.006   0.000   0.005   0.001   0.000   

M2 0.892   0.705   0.297   0.832   0.874   0.704   0.520   0.664   0.489   0.694   0.352   0.451   0.984   0.352   0.539   

NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2 tests based on the two-step procedure.  *, **, and *** represent  significance at the 10, 5 and 1% levels respectively.  Standard errors in italics  
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Table B20(A): Growth, Investment, Institutions, Trade and Human Capital (Fastest-Growing Countries). 
 m = 1 m = 2 m = 3 

Dependent variable:  gyit   KIit   IQit   Tit   Hit   gyit   KIit   IQit   Tit   Hit   gyit   KIit   IQit   Tit   Hit   

gyit-1 -0.113   -0.126   -0.102   -1.456   0.195   -0.236   -0.049   -0.115   -1.704   0.231   -0.101   0.387   -0.020   -0.916   0.869   

  0.078   0.183   0.127   1.377   0.292   0.088 *** 0.208   0.118   1.208   0.373   0.074   0.282   0.201   1.074   0.536   

gyit-2                     0.004   0.120   0.053   -0.173   0.205   0.022   0.642   0.182   1.563   0.920   

                      0.055   0.112   0.105   1.445   0.304   0.090   0.236 *** 0.159   2.032   0.360 ** 

gyit-3                                         -0.081   0.498   0.047   1.789   0.105   

                                          0.076   0.196 ** 0.152   0.907 * 0.319   

KIit-1 0.029   0.702   0.031   -0.060   0.150   0.066   0.635   0.001   0.240   0.121   -0.031   0.326   -0.072   -0.328   -0.297   

  0.045   0.067 *** 0.046   0.595   0.174   0.063   0.070 *** 0.049   0.431   0.194   0.044   0.110 *** 0.084   0.429   0.244   

KIit-2                     -0.068   0.009   0.040   0.518   -0.084   -0.028   0.084   0.029   0.752   0.310   

                      0.042   0.063   0.055   0.363   0.147   0.038   0.092   0.071   0.673   0.194   

KIit-3                                         0.025   -0.092   0.128   -0.236   -0.184   

                                          0.046   0.085   0.085   0.525   0.190   

IQit-1 0.014   0.166   0.910   0.914   0.254   -0.015   0.063   0.863   0.373   -0.003   0.010   0.088   0.757   0.557   0.117   

  0.021   0.040 *** 0.042 *** 0.398 ** 0.083 *** 0.050   0.054   0.070 *** 0.326   0.174   0.040   0.066   0.087 *** 0.318 * 0.209   

IQit-2                     0.052   0.190   0.043   0.241   0.344   0.006   0.015   0.077   -0.591   0.090   

                      0.064   0.078 ** 0.068   0.327   0.210   0.049   0.095   0.074   0.505   0.204   

IQit-3                                         0.020   0.241   0.184   0.836   0.291   

                                          0.043   0.100 ** 0.075 ** 0.555   0.171 * 

Tit-1 0.004   0.003   -0.014   0.784   0.030   0.009   0.009   0.005   0.960   0.057   0.015   0.039   -0.006   0.852   0.100   

  0.005   0.010   0.006 ** 0.108 *** 0.019   0.007   0.009   0.007   0.121 *** 0.026 ** 0.009 * 0.016 ** 0.012   0.175 *** 0.035 *** 

Tit-2                     -0.006   -0.004   -0.017   -0.090   -0.018   -0.018   -0.033   -0.010   0.094   -0.047   

                      0.006   0.010   0.006 *** 0.103   0.021   0.012   0.019 * 0.021   0.133   0.042   

Tit-3                                         0.003   0.008   -0.012   0.105   0.012   

                                          0.007   0.017   0.015   0.179   0.026   

Hit-1 -0.004   -0.042   0.057   0.059   0.813   0.027   -0.067   0.043   -0.348   0.791   0.015   -0.108   0.056   -0.665   0.620   

  0.012   0.034   0.020 *** 0.180   0.053 *** 0.020   0.033 ** 0.025 * 0.180 * 0.094 *** 0.018   0.046 ** 0.030 * 0.293 ** 0.102 *** 

Hit-2                     -0.042   0.004   0.011   0.457   -0.008   -0.024   -0.030   0.011   -0.219   -0.105   

                      0.030   0.039   0.027   0.252 * 0.103   0.032   0.044   0.032   0.236   0.116   

Hit-3                                         0.011   0.046   -0.055   0.793   0.163   

                                          0.025   0.054   0.041   0.476 * 0.083 * 

                                                              

Countries 49   49   49   49   49   49   49   49   49   49   49   49   49   49   49   

Obs 315   318   318   318   313   266   269   269   269   264   217   220   220   220   215   

Sargan  1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   0.978   0.950   1.000   1.000   

M1 0.011   0.000   0.000   0.053   0.000   0.034   0.006   0.009   0.050   0.008   0.025   0.033   0.069   0.046   0.034   

M2 0.828   0.316   0.062   0.473   0.633   0.923   0.964   0.222   0.297   0.636   0.572   0.548   0.326   0.272   0.953   

 NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2 tests based on the two-step procedure.  *, **, and *** represent  significance at the 10, 5 and 1% levels respectively.  Standard errors in italics .  

When IQ is the dependent variable and m=3, failed M1 test. 



 321

Table B20(B): Growth, Investment, Institutions, Trade and Human Capital (Slowest- Growing Countries). 
 m = 1 m = 2 m = 3 

Dep. var:  gyit   KIit   IQit   Tit   Hit   gyit   KIit   IQit   Tit   Hit   gyit   KIit   IQit   Tit   Hit   

gyit-1 -0.202   -0.102   0.004   -1.494   -0.143   -0.317   -0.065   0.031   -1.386   0.085   -0.348   0.026   -0.041   -1.020   0.256   

  0.086 ** 0.084   0.051   0.986   0.160   0.104 *** 0.096   0.053   0.756 * 0.209   0.100 *** 0.084   0.052   0.871   0.223   

gyit-2                     -0.153   -0.062   0.139   0.698   0.273   -0.224   0.020   0.065   0.932   0.787   

                      0.073 ** 0.089   0.055 ** 1.045   0.173   0.098 ** 0.091   0.073   1.291   0.268 *** 

gyit-3                                         -0.175   0.118   -0.109   0.124   0.521   

                                          0.087 ** 0.081   0.079   1.144   0.238 ** 

KIit-1 -0.062   0.691   -0.016   -0.299   -0.139   -0.050   0.638   0.005   -0.086   -0.332   -0.181   0.538   0.015   -0.738   -0.070   

  0.049   0.085 *** 0.035   0.369   0.127   0.058   0.104 *** 0.049   0.460   0.135 ** 0.085 ** 0.091 *** 0.064   0.668   0.193   

KIit-2                     0.010   -0.084   -0.033   -0.760   0.155   0.038   -0.083   -0.011   -0.744   -0.118   

                      0.048   0.049 * 0.053   0.416 * 0.159   0.045   0.065   0.064   0.832   0.209   

KIit-3                                         -0.043   -0.021   -0.019   0.390   0.285   

                                          0.064   0.054   0.054   0.673   0.160 * 

IQit-1 0.119   0.108   1.041   0.439   0.353   0.127   0.061   1.023   -0.010   0.062   0.064   0.008   0.993   -1.250   -0.025   

  0.053 ** 0.052 ** 0.036 *** 0.295   0.086 *** 0.084   0.105   0.061 *** 0.618   0.228   0.106   0.126   0.061 *** 0.857   0.231   

IQit-2                     0.018   0.010   -0.055   0.090   0.455   0.055   0.045   -0.109   1.456   0.009   

                      0.075   0.107   0.077   0.534   0.299   0.107   0.137   0.101   1.001   0.308   

IQit-3                                         0.047   0.007   0.177   -1.366   0.444   

                                          0.070   0.096   0.073 ** 0.881   0.327   

Tit-1 0.017   0.011   -0.003   0.866   0.023   0.018   -0.011   -0.001   0.947   0.037   0.010   -0.014   0.000   0.923   0.044   

  0.006 *** 0.007 * 0.005   0.060 *** 0.016   0.007 ** 0.010   0.007   0.089 *** 0.027   0.008   0.012   0.008   0.091 *** 0.027   

Tit-2                     -0.007   0.011   -0.006   -0.097   -0.038   -0.003   0.014   0.011   -0.133   -0.014   

                      0.008   0.011   0.007   0.115   0.026   0.009   0.011   0.012   0.206   0.033   

Tit-3                                         -0.004   -0.005   -0.022   0.018   -0.022   

                                          0.012   0.012   0.013 * 0.130   0.022   

Hit-1 -0.022   0.000   0.013   0.216   0.863   -0.017   0.010   0.011   0.221   0.869   -0.011   0.005   -0.008   0.456   0.814   

  0.024   0.021   0.021   0.149   0.050 *** 0.023   0.032   0.039   0.205   0.079 *** 0.026   0.033   0.033   0.296   0.079 *** 

Hit-2                     -0.019   0.057   0.045   0.324   -0.086   -0.017   0.057   0.045   -0.174   -0.080   

                      0.034   0.030 * 0.027   0.244   0.106   0.040   0.034 * 0.040   0.451   0.111   

Hit-3                                         0.039   0.038   -0.004   1.192   0.058   

                                          0.038   0.048   0.032   0.449 *** 0.113   

                                                              

Countries 50   50   50   50   50   50   50   50   50   50   50   50   50   50   50  

Obs 322   325   325   325   315   272   275   275   275   265   222   225   225   225   215   

Sargan  1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   1.000   

M1 0.012   0.001   0.000   0.010   0.001   0.027   0.012   0.009   0.018   0.010   0.042   0.019   0.021   0.015   0.005   

M2 0.945   0.009   0.307   0.372   0.190   0.885   0.245   0.428   0.903   0.415   0.904   0.600   0.949   0.892   0.820   

 NOTES: GMM-SYS estimation used. Coefficients based on one-step procedure, Sargan p-values, M1 and M2 tests based on the two-step procedure.  *, **, and *** represent  significance at the 10, 5 and 1% levels respectively.  Standard errors in italics .  

With KI as dependent variable, failed M2 test when m=1. 
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CHAPTER 7: CONCLUDING COMMENTS AND AREAS 
OF FUTURE RESEARCH 

7.1 Findings 
The major findings from this research relate largely to the results in Chapter 6 from the 

causality analysis, however, other issues are also worth mentioning. The first relates to 

the results from the cross-sectional analysis in Chapter 5. The main objective here was 

to show that the Institutional Quality Indicator developed in Chapter 4 had a 

performance comparable to the most commonly-used existing measure (namely, that 

from Knack and Keefer, 1995). In terms of this comparison the new IQ indicator 

performed impressively. This standardised IQ indicator had a coefficient that was on 

average around 10% larger than that obtained using the standardised Knack and 

Keefer measure, and was consistently significant in regressions using a wide variety of 

variables common in the economic growth literature. These results suggest that 

countries that are able to improve the quality of their institutions stand to reap 

substantial economic benefits in the longer-term. A one standard deviation increase in 

the institutional quality index for a country would result in an approximate increase in 

per capita economic growth of 0.9-1.6 percentage points per year. Taken over this 

forty year period this would translate into a substantial increase in per capita incomes. 

A second finding from this cross-sectional analysis was that, although still plagued with 

problems, this new IQ indicator was better able to deal with the problem of employing 

endogenous variables together as explanatory variables, at least in the context of the 

relationship between trade and institutional quality. This problem, demonstrated in 

Dollar and Kraay (2003), was that because both institutions and trade have common 

historical and geographic determinants, separating out the specific effects of each on 

per capita incomes is econometrically very difficult. While this was true here for the 

Knack and Keefer measure and, as in their paper, the KKZ Rule of Law indicator, this 

new IQ indicator had a much lower correlation with both trade openness and the 

Frankel-Romer trade instrument. The result was that the trade variable and the 

institutional variable were both significant in this instrumental variables approach, 

whereas the trade variable was insignificant and often had the wrong sign when run 

with the ICRG indicator. It was this poor result in the Rodrik, Trebbi and Subramanian 

(2004) paper that led them to claim in the first place that ‘institutions ruled’. The 

evidence here suggests, more sensibly, that both trade and institutions have a 

significant role to play in economic development. 
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Turning to the panel data estimation in Chapter 6, the major findings in the 

contemporaneous regressions were that, while institutions were still an important 

factor in economic growth, this was conditional on the inclusion on trade and human 

capital. On its own, institutions failed to be significant. This result could be due to two 

factors: firstly, that institutions only affect growth after some unspecified period of 

time, and so regressing current growth on current institutions leads to this poor result. 

The second factor may have been due to the fact that, overall, institutions are indeed 

not a significant determinant of growth on average. In a sample dividing up the fastest 

growing countries from the slowest growing countries, institutions were a significant 

factor for growth for the slowest growing countries, but actually entered with the 

wrong sign for the fastest growing countries. Thus there was a suggestion that this 

indicator of institutional quality was a good ‘misery index’, as low or falling institutional 

quality was a significant factor in slow economic growth, but was not so good at 

picking up improvements in institutional quality for the fastest growing countries. 

However, there was also the possibility that improvements in institutional quality have 

a much longer gestation period before they in turn have a positive effect on economic 

growth. When investment was used as the dependent variable in place of economic 

growth, institutional quality was highly significant, whether entered on its own or with 

other explanatory variables. 

In terms of the other variables, human capital had a similar effect as has been seen in 

previous panel data studies (for example, Islam, 1995), in that it was never a 

significant factor for economic growth, and often entered with the wrong sign. Trade, 

however, was a consistently significant factor in economic growth. 

As in Chapter 5, a number of alternative variables were employed. Irrespective of 

which variable was introduced, institutions and trade continued to be highly significant, 

while the results from these other variables were often insignificant, or entered with 

the wrong sign. One notable difference with respect to human capital was the 

significant and positive results from primary school enrolments, irrespective of the 

other variables included, and the poor results from the other upper schooling variable 

from Barro and Lee (2000). Based on this it would appear that basic levels of 

education are more important for economic growth than higher levels of education. 

With respect to trade, the trade policy variable of Sachs and Warner (1995b) was 

marginally significant when entered with human capital and institutions. The primary 

commodity exports variable, however, was also positive and significant, which runs 

against what others in the literature (for example, Sachs and Warner, 1997a) have 

suggested. This cast some doubt on the ‘resource curse’ hypothesis, whereby countries 
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with a heavy reliance on primary commodities were shown in cross-sectional studies to 

have grown more slowly. 

Having examined these variables in a contemporaneous panel data estimation, the 

chapter then proceeded to look at the relationship between the core variables of 

economic growth, investment, institutions, trade and human capital using a Granger-

causality analysis. This analysis was designed to fulfill the final objective of the thesis, 

which was to look at whether institutions had a causal effect on growth, or any of the 

other variables, and whether these variables also had a causal effect back onto 

institutions. 

Taking lags of between one and three periods (5-15 years), this analysis examined 

both individually and collectively the causality running between these key variables. In 

summary, the results highlighted the following issues that relate to institutional quality: 

 institutional quality is a highly significant, positive and robust causal 

determinant of investment, but there is no evidence of reverse causality, in 

that higher investment does not appear to lead to an improvement in 

institutions; 

 institutional quality has a causal effect on economic growth above and 

beyond its influence through investment, but it is much weaker, and there 

is also evidence of reverse causality running back from growth to 

institutions; 

 while institutional quality appears to have a short-term positive effect on 

trade, there is also evidence that trade has a longer-term negative impact 

on institutional quality. This somewhat strange result was investigated by 

substituting primary commodity and manufactured exports for overall trade 

volumes. The result that higher trade volumes lead to lower institutional 

quality is only supported for primary commodity exports, not manufactured 

goods. Therefore, this provides evidence that the ‘resource curse’ outlined 

above works largely through institutional quality. A ‘windfall’ gain arising 

from an increase in primary commodity exports increases rent-seeking 

behaviour by public officials, which lowers institutional quality and 

thereafter lowers economic growth; 

 There is substantial evidence that institutional quality has a significant 

causal effect on human capital, measured through secondary school 
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enrolments, and while there is some evidence of reverse causality from 

human capital to institutions, it is much weaker and less robust. An 

alternative upper-school variable from Barro and Lee (2000) produces a 

similar result, however, substituting primary school enrolments for 

secondary enrolments shows the opposite – higher primary school 

enrolments have a positive causal effect on institutions, but institutions 

have no causal effect on primary enrolments. The suggestion therefore is 

that a country requires a basic level of education for its citizens first, but if it 

wants to improve its human capital through higher levels of education it 

requires an improvement in institutional quality to do so. 

There were also some interesting results from the causality analysis between the other 

variables as well: 

 Although there was evidence of causality running from investment to 

economic growth when only those two variables were run together (and no 

evidence of reverse causality running from growth to investment), this 

relationship disappeared once institutions were included. The impact of 

investment on growth, therefore, can largely be thought of as 

contemporaneous, in that investment has its greatest impact on growth 

during the current period, but its causal impact in the longer-term is quite 

weak; 

 Trade was also a significant causal determinant of growth when the two 

were run together, but this impact also largely disappeared once human 

capital, institutions and investment were included. Unlike the relationship 

between investment and growth, however, there was still a suggestion that 

trade had a longer-term impact on growth, as it was consistently significant 

when m=3 (that is, after 15 years). This is in addition to its 

contemporaneous impact which, as seen in the previous analysis, was 

consistently significant and positive. There was also little evidence of a 

causal relationship in either direction between trade and investment, 

however, there was quite strong evidence of a positive causal relationship 

running from trade to human capital. The suggestion, therefore, is that 

increases in trade increase the demand for human capital and, due to the 

fact that trade had no causal relationship with primary school enrolments, 

this is a demand for people with higher levels of education. 



 327

 Finally, human capital also exhibited a strong initial causal impact on 

economic growth, however, this relationship disappeared when either trade 

or institutions were introduced into the analysis. This highlights the indirect 

nature of human capital’s role in economic growth, as the causal impact of 

human capital appears to run largely through institutions, which then 

affects investment and economic growth. However, given the results 

discussed above with respect to primary school enrolments, one needs to 

be specific here, in that this seems to relate largely to higher levels of 

education, rather than basic skills.   

The final section of Chapter 6 was devoted to examining alternative samples. Whilst 

removing either high-income OECD countries, or major oil-exporting countries 

appeared to have little overall effect on the previous results, the division of the sample 

into high- and low-growth countries did reveal some interesting insights (although one 

should be cautious about interpretations here, given the sample selection bias 

introduced). The major issues here were that institutions only had a short-term impact 

on economic growth and investment for the countries with the slowest growth over the 

period. It appears as though deteriorations in institutional quality have a fairly rapid 

impact on growth, but this impact dissipates in the longer-term. For the countries with 

the fastest growth over the period, there was no evidence of causality running from 

institutions to growth (nor was there evidence of reverse causality either), however, 

there was extremely strong evidence on causality running from institutions to 

investment. In other words, the high-growth countries appear to have benefited 

enormously from improvements in institutions, but that impact is almost exclusively 

through the institutional effect on investment. There were also differences between 

these two groups in other areas as well. For example, the causality running from 

institutions to human capital was strong for both groups, however, there was more 

evidence of causality running from human capital back to institutions for the high-

growth countries. In other words, countries that have had the best track records of 

economic growth over the period have also experienced improvements in human 

capital, which has had a substantial impact on institutions and, in turn, investment and 

growth. 

7.2 Implications and Directions for Future Research 
The implications of this study are important, in the sense that they confirm issues that 

researchers have long suspected, but have had trouble proving. The first is that good 

institutions are a vital determinant of investment, and so if countries in the future want 
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to enjoy high, sustained economic growth through high levels of investment, then they 

need to ‘get their house in order’ first. The second major implication relates to the 

relationship between institutions and human capital. The evidence here suggests that 

countries first need to provide universal, basic education for its citizens, which is a 

precursor to improving their institutions, however, after this they need strong 

institutions in order to continue to develop their human capital through higher levels of 

education. This, however, works in both directions, in that while better institutions are 

a strong causal factor in higher levels of human capital, weak institutions are also a 

strong causal factor in lower levels of human capital. Weak institutions therefore make 

development virtually impossible, both through the direct negative impact on 

investment and growth, but also because it prevents its citizens improving their skills. 

The development of this index opens up an extremely wide range of future research 

possibilities that are too numerous to list here. These possibilities can be thought of 

through two broad areas: first of all, this study has largely focused on a small number 

of key determinants of economic growth (investment, human capital and trade). 

Although these are often seen as extremely important factors, there is tremendous 

scope to broaden and deepen research into other areas. For example, although 

financial development variables were incorporated, they were treated by necessity 

quite briefly. It would be interesting to look at the relationship between institutions and 

financial development in much more detail, particularly in a causal framework. This is 

also true of other variables only touched upon (government spending, inflation and so 

on). 

The second area of future research involves building on the specific results developed 

here, which can be broadly divided into two areas. Firstly, there is scope for a much 

deeper examination of the links between institutions and trade, and the links between 

human capital and institutions. For example, with respect to the results relating to 

trade and institutions, the following areas may prove to be fruitful areas of future 

research: 

 A closer examination of the interaction between trade policies and 

institutional quality. For example, using what comparable data exists on 

tariff (and perhaps non-tariff) barriers; 

 Breaking down the composition of trade further and examining the 

relationship between these disaggregated components and institutions. For 

example, primary commodity exports comprise the following groups: Fuel, 
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Agriculture, Ores and Food. By disaggregating this data and applying a 

similar causation methodology as in Chapter 6 it might be possible to see 

whether it is the so-called ‘point’ resources (largely Fuel and Ores) that 

have a greater negative effect on institutions than agriculture and food 

exports (which was the suggestion of Isham et al, 2005). 

 An investigation of the possible links between institutional quality and 

service exports, an area that was not addressed at all in this thesis. 

As has been mentioned previously, there is also tremendous scope to improve our 

understanding of the links between human capital and institutional quality. Possible 

areas of investigation may include: 

 Disaggregating the Barro and Lee (2000) dataset by gender, and by the 

level of schooling. This dataset contains information not only on upper 

schooling, as examined here, but also on lower levels of schooling. By 

dividing these variables into lower, middle and upper levels of schooling it 

may be possible to see whether the results from Chapter 6 on the 

differences between the primary and secondary enrolment rates also holds 

true for these stock variables. 

 More difficult, though potentially as important, is to investigate the link 

between institutions and the quality of education. 

The second broad area of future research revolves around taking these results on 

institutional quality and trying to improve their specificity. As has been mentioned on 

numerous occasions, this measure of Institutional Quality is, by definition, an 

extremely broad one. It is impossible to tell from this thesis, for example, which 

specific aspect of institutional quality is the key to improving investment. Establishing 

broad causal relationships is one thing, but it is also incumbent on researchers to see if 

measures can be developed that allow for a more nuanced analysis of individual 

components of institutional quality. One initial approach to this would be to 

disaggregate this index back into its individual components, and run a similar causal 

analysis with these other variables. Additionally, greater effort can be made on 

developing other, more specific indicators. In other words, this index must surely be 

seen as an important first step of a continuing process, rather than an end in itself. 
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