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This paper presents a cross-country analysis of the Human Development Index (HDI) components, 
income, life expectancy, literacy and Gross Enrolment Ratios (GERs), using Gray and Purser’s 
1970–2005 quinquennial database for 111 countries. This analysis entails the following steps; 
1) A descriptive analysis uncovers a complex pattern of divergence and convergence for the 
evolution of these components. Development is not a smooth process but consists of a series 
of superposed transitions with each taking off with increasing divergence and then converging;  
2) Absolute divergence/convergence for the HDI components is decomposed by using simultaneous 
growth regressions, including a full set of quadratic interactions between the HDI components, 
and indicators of urbanization, trade, institutions, Foreign Direct Investment (FDI) and physical 
geography. These are implemented, first, by using three-stage least squares, with all of the non-
exogenous independent variables fully instrumented, and second, as independent regressions 
with errors clustered by countries, again with all non-exogenous variables instrumented; and 
3) A set of quantile regressions is run for the HDI component levels on the same variables 
(just the linear terms), again fully instrumented. Urbanization is a leading significant variable 
for human development indicators in both sets of estimates, stronger than trade, FDI and 
institutional indicators. These indicators act with ambiguous signs that may result from their 
distributive impacts, thereby reducing their effectiveness. The results indicate that improving 
markets would have smaller returns than complementing them with institutions that could 
coordinate urbanization as well as investment in human capital. Urbanization itself can provide 
a concrete agenda for development involving all aspects of economic, political and social life as 
well as human development. 
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INTRODUCTION

What are the main determinants of divergence and convergence in human development? 
How is this process interlinked with economic growth? What makes some countries 
catch up in the different dimensions of human development, and others to fail to do 
so?

These questions cut deep into the formulation of the theories and policies of 
economic growth. The initial theories of growth that emerged with the Neo-classical 
revolution and the demise of Keynesianism defined the concept of convergence. As 
Development Economics was thrown out, together with its appreciation of vicious 
and virtuous circles, nascent theories of economic growth based simply on extending 
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the concepts of market equilibrium to the inter-temporal, dynamic context predicted 
absolute convergence. It followed that economic convergence across countries would 
result from the implementation of free markets. The findings of convergence were 
thus considered to support free market policies. However, the initial empirical 
studies on income convergence (Barro, 1991) found absolute divergence instead, as 
was confirmed for the long term by Pritchett (1997). Only the finding of conditional 
convergence has been robust,1 with absolute convergence confined to specific groups 
of countries. Essentially, what this means is that some variables move slower than 
income (or the variable of interest) and define its equilibrium levels. Variables that 
converge do not require much policy intervention while variables that move slowly, 
generating stratification or divergence in the process, reflect the deeper inertias that 
define development and underdevelopment. 

Two decades of empirical investigations left behind long-held views that economic 
growth consisted fundamentally of a process of capital accumulation, finding that 
human capital, technology, institutions and economic geography were essential 
components of the process. The main debate, nevertheless, pertains to the extent to 
which the growth process generated by markets is sufficient to bring about economic 
development, and where not, what the most effective complementary policies could 
be. 

The 1990 Human Development Report (UNDP, 1990) explicitly addresses these 
questions, and defines economic development as human development. Twenty years 
of change have followed, marked by globalization and events that have moved faster 
than our understanding of them. Gray and Purser’s (2009) new database on human 
development indicators for 111 countries ranging quinquenially across the period 
1970–2005 provides an opportunity to take stock of these issues. What has been the 
physiognomy of convergence and divergence? Which variables have intervened the 
most in improving income, life expectancy, literacy and the Gross Enrolment Ratio 
(GER), viz. the four components of the Human Development Index (HDI)? How has 
globalization impacted human development? Can a comparative evaluation be made 
of the relative importance of the main determinants of economic growth that current 
research proposes?

Now, the fact of the matter is that this area of study, centred mainly on conditional 
convergence regressions, has produced a vast literature but nebulous results. A well-
known investigation found that “the cross-country statistical relationship between 
long-run average growth rates and almost every particular macroeconomic indicator 
is fragile to small changes in the conditioning information set” (Levine and Renelt, 
1992). This research also found “qualified support for the conditional-convergence 
hypothesis: a robust, negative correlation between the initial level income and growth 
over the 1960–1989 period when the equation includes a measure of the initial level 
of investment in human capital”, implying, as mentioned above, that human capital 
is a slow-moving variable, reflecting the deeper inertias that define development and 
under-development. Another well-known investigation used two million regressions 
to find that regional dummies, political variables such as the rule of law or political 
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rights, religion, market distortions and performance, types of investment, fraction of 
primary products in total exports or of GDP in mining, openness, type of economic 
organization, and colonial history were, on the whole, significant determinants of 
economic growth (Sala-i-Martin, 1997). 

What these studies show is that economic and human development are complex 
processes with historical, political, economic, institutional and geographical 
determinants that do not conform to some simple linear model. To throw light on 
the evolution of human development over the period 1970–2005, I first conduct a 
descriptive study of the indicators of human development and of some of the main 
explanatory variables. The main conclusion is that economic development consists of a 
series of non-linear transitions, characterized by an initial period of divergence followed 
by a subsequent period of convergence. 

Next I conduct two sets of estimates on cross-country differences that evaluate two 
different aspects of growth. One is an estimate on the divergence/convergence of the 
HDI components. This estimate decomposes the (absolute) convergence coefficient for 
each of these four indicators, to find which explanatory variables contribute to their 
convergence or divergence. To take into account the complex interaction that exists 
between the different economic variables, these regressions are fully instrumented. 
There are variables contributing to both convergence and divergence. Variables 
contributing to divergence are more critical to the growth process because they exhibit 
impact thresholds and increasing returns.

The other set of estimates concentrates on differences in HDI component levels 
across countries. It consists of quantile regressions for the determinants of these levels 
across deciles of these same variables, in terms of the main explanatory variables. 
These regressions are also fully instrumented. The impact of the various determinants 
varies considerably across deciles.

We compare the overall significance of the different explanatory variables for 
human development. Urbanization is a more significant and quantitatively important 
protagonist of development than trade, institutions or geography. Per capita income, 
life expectancy, literacy and enrolment ratios also affect each other considerably.

We first discuss the data and results in the following sections. A discussion and the 
conclusions follow.

DATA

The main data set is Gray and Purser’s (2009) extended quinquennial database on the 
HDI components, per capita income, life expectancy, literacy and GERs. This panel ranges 
across 111 countries over the period 1970–2005. This database is complemented with data 
from the World Development Indicators (2008)2 and Polity IV (2009).3 The explanatory 
variables cover the following categories: institutions, trade, physical geography and 
economic geography. The first three categories are regarded by researchers seeking 
exogenous determinants of economic growth as the ultimate causes of economic growth. 
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Researchers studying path dependence mainly study dynamics in human development 
(including the demographic transition), economic geography and technology. Human 
development indices are already included in the study. The only quinquennial indicator 
in economic geography found in the World Development Indicators is urbanization. 
There is unfortunately no suitable indicator for technology adoption. 

The set of explanatory variables that was included was therefore: trade,4 FDI 
inflows, FDI outflows (these variables are thought to be indicators of globalization and 
technological change), executive constraints, democracy (these two are from Polity 
IV), inflation and risk premium, landlocked, tropical, latitude, urban proportion of 
the population, population density (with agricultural land as denominator) and its 
rate of change. Including these population density variables accounts for the impact 
of endogenous fertility on human capital (see, for example, Galor and Weil, 2000) and 
for such phenomena as the demographic dividend (Bloom, et al., 2003a). Because of 
the devastating impact of AIDS in some very specific regions, a control for HIV was 
included, a dummy indicating countries for which more than 10 per cent of the adult 
population was HIV-positive in 2001 according to UNAIDS (2008). These countries are 
Botswana, Lesotho, Malawi, Mozambique, Namibia, South Africa, Swaziland, Zambia 
and Zimbabwe.

Our instrument set includes correlates of long-term historical, political, economic, 
institutional and geographical determinants. These are legal origin (British, French, 
German or Scandinavian, from Levine, et al., 2000), geographical region (East Asia 
Pacific, East Europe and Central Asia, Middle East and North Africa, South Asia, 
Western Europe, North America, Sub-Saharan Africa, and Latin America and the 
Caribbean), landlocked, tropical, latitude, area, the well-known malaria ecology 
instrument (together with a dummy indicating its availability, Sachs, 2003), ethnic 
fractionalization in 1960 [from the Easterly and Levine (1997) data set] and a time period 
dummy. To these instruments are added their quadratic interactions. For instance, this 
allows the impacts of institutional, health and period variables to vary substantially 
across geographical regions, which themselves have very different histories. Note that 
landlocked, tropical and latitude are used as exogenous controls. 

The descriptive statistics for all of the variables are presented in Table 1.

DESCRIPTIVE ANALYSIS OF THE EVOLUTION OF THE HDI COMPONENTS, 
1970–2005

The first descriptive analysis is an inspection of the evolution of the mean and 
dispersion (specifically, the standard deviation) of the component indicators of 
human development as well as urbanization, exports, imports, executive constraints 
and democracy by groups of countries. These groups are defined to represent human 
development or income levels. The evolution of the mean reflects on improvement 
across time, while the evolution of dispersion reflects on the presence of s-convergence 
or divergence. This is the technique used in the evaluation of the neo-classical model 
by Grier and Grier (2007), which excels for its simplicity. 
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The second descriptive analysis is an examination of the decade phase diagrams of 
the HDI components showing all countries together with trend lines for their groups. 
This is a way of visually inspecting the Gray and Purser (2009) data for specific periods 
of time.

Mean and Dispersion of HDI Components across Country Groups

The groups of countries are defined according to the initial data as follows. The 111 
countries for which the HDI index is defined in the Gray and Purser (2009) data over 
the years 1970–2005 were taken and then divided into groups of 28 countries each, 
except for the top group which comprises 27 countries, according to either log GDP 
per capita in 1970 or the HDI index in 1970. The higher, upper middle, lower middle 
and lower income or HDI countries were, therefore, defined. On occasion, the regional 
classification of countries used by the World Bank is used instead. 

As it happens, literacy is the variable that most closely follows the paradigm 
of absolute convergence. This is because the proportion of the population that can 
be literate has a natural upper bound (the whole population, actually 0.99 in our 
database), and because one of the factors of the production of this good, that is, 
teachers, consists of literate people themselves, independently of their level of income. 
The good itself—literacy—is not subject to much technological change, and fairly high 
levels of literacy have been obtained by many less developed countries. Between 1970 
and 2005, the mean literacy for the 111 countries increased from 0.62 to 0.83, and the 
standard deviation decreased almost linearly from 0.30 to 0.18. Even so, there is one 
difference with the usual paradigm, and this is that the initial phase of literacy growth 
is divergent. 

Figures 1.1 and 1.2 show the trajectories of the mean and standard deviation for 
four groups of countries, which are defined according to income or human development 
levels. Each trajectory consists of eight points corresponding to the quinquennial series 
1970–2005, which shift towards the right unless otherwise indicated. It can be observed 
that once the mean literacy reaches a level of approximately 0.5, the dispersion of 
literacy across both income and human development groups diminishes as the group 
mean literacy increases. Also, the value that mean literacy tends to converge to is 
common across groups: the maximum possible value, when the entire population is 
literate. These trajectories are most clearly distinct across human development groups, 
showing that this grouping defines the dynamic of the variable itself better than the 
income grouping. 

So far, this describes absolute convergence. However, the initial segments of the 
trajectories traversed by the lowest income or human development groups, when 
literacy is less than approximately 0.5, follow divergent trajectories, because as literacy 
increases so does its dispersion. This shows that literacy growth takes off in different 
countries at different times. The two qualitatively different segments of the trajectories, 
first divergence and then convergence, together constitute a transition, in this case 
from illiteracy to literacy.
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Let us now turn to log per capita GDP. In this case, both the mean and standard 
deviation across the 111 countries increased, from 8.2 to 8.7, and from 1.27 to 1.41, 
respectively. However, a closer look shows that Figure 2.1 is consistent with a long-
term transition in income for the three highest groups, while the bottom group is 
trapped. The mean is not marked by improvement. Figure 2.2 also shows the bottom 
group trapped, but this time the top groups form a convergence club pattern, with 
the top group apparently converging to a higher equilibrium, as the linear trend lines 
show. These conclusions are consistent with other well-known research. Quah (1996) 
finds evidence for a twin-peaked distribution. Bloom, et al. (2003b) find evidence for 
an income poverty trap. Castellacci (2006; 2008) finds evidence for three technology 
convergence clubs consistent with the theory in Howitt and Mayer-Foulkes (2005). 
Mayer-Foulkes (2006) finds evidence for three convergence clubs with divergence as 
well as transitions between them.

Life expectancy shows a somewhat different evolution to per capita income or 
literacy. The mean life expectancy across the 111 countries increased from 58 to 68 
years, while the standard deviation went from 10.1 to 11.1, partly because of the 
increasing life expectancy at the top end of the spectrum. Figures 3.1 and 3.2 show 
a transition in which the countries are eventually tending to similar life expectancy 
levels. If only the first five points of each trajectory were to be considered, from 1970 
to 1990, the diagrams indicate a transition ending with a convergence that is almost 
as sharp as for literacy. The transition is clearest by human development groups. 
However, around 1990, dispersion begins increasing in the three lower groups. Also, 
human development groups 1 and 2 have experienced a consistent increase in life 
expectancy since 1995, without an increase in dispersion. This changing pattern from 
convergence to divergence is documented in a series of works. Moser, et al. (2005) 
show that life expectancy divergence replaced convergence in the late 1980s because 
of adult mortality differences. These results are supported by McMichael, et al. (2004). 
A trend from convergence to divergence in the late twentieth century is also noted 
by Taylor (2009). Ram (2006) shows that instead of the sharp convergence before the 
1980s, after 1980, there is lack of convergence and an indication of ‘divergence’, which 
is particularly marked during the 1990s. The substantial heterogeneity across the top 
and the bottom quartiles within each period can also be noted. Increases in inequality 
in the world life span are also noted by Edwards (2010). 

The GERs represent the proportion of the schooling age population enrolled in 
primary, secondary, and tertiary education. Figures 4.1 and 4.2 show the evolution of 
these rates across time and country groups. Since schooling follows discrete stages, the 
enrolment ratios increase by waves across time. This is most clearly seen by income groups. 
Apparently higher education levels are undertaken when income resources permit, and 
when this occurs, a rise in dispersion follows. Out of the 31 human development Group 
1 countries, 19 had attained enrolment ratios above 0.9 by 2005. The mean GER across the 
111 countries is somewhat meaningless. It increased from 0.49 to 0.72, while the standard 
deviation fluctuated from 0.20 down to 0.18 and then back to 0.19. 
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Decade Phase Diagrams for the Evolution of HDI Components across Country 
Groups

A closer examination of the evolution of HDI components across country groups is 
provided by decade phase diagrams that show levels of some indicator on the X-axis 
and its change across a decade on the Y-axis. 

We again begin with literacy because it illustrates a transition that begins with a 
period of divergence and ends with absolute convergence. Figure 5.1 shows decade 
phase diagrams across regional country groups beginning in 1970, while Figure 5.2 
shows them beginning in 1995. The 1970 diagram shows Sub-Saharan Africa and 
South Asia in the initial divergent stage of the literacy transition, with the rest of the 
regions already converging towards a literacy rate of 1. By 1995, all the regions had 
reached the convergent phase of the transition.

Log per capita income follows quite a complex process. Figure 6.1 illustrates 
income growth from 1980 to 1990 across income groups. Here, the higher income 
group is divided into OECD and non-OECD countries. All the groups except for the 
OECD countries are following a pattern of club convergence, while higher OECD 
countries appear to be experiencing a new phase of growth. This coincides with the 
initial phase of the wave of globalization that began in the 1980s. Ten years later, in 
1990 (Figure 6.2), all groups of countries are growing towards higher equilibriums, 
especially the non-OECD higher income group, which exhibits some divergence, but 
also the lowest income group. The full pattern is one of a sequence of transitions that 
begin with a divergent phase and then follow a convergent pattern that might exhibit 
club convergence or delayed entrance into later transitions.

 Figure 7.1, a life expectancy phase diagram for the decade 1970–1980 across 
geographical regions, shows a typical transition pattern. However, the most advanced 
regions are converging towards higher levels of life expectancy. By 1995, though (see 
Figure 7.2) sub-Saharan Africa had experienced a life expectancy disaster (due to the 
outbreak of HIV and war). It was now converging towards a life expectancy level of 
only 55 years. Meanwhile, South Asia was experiencing a new spurt of transition in 
life expectancy.

A similar pattern occurred for the GER. Figure 8.1, shows for the decade beginning 
in 1970, a convergent pattern for gross enrolment to levels of 0.8, except for divergence 
in Eastern Europe and Central Asia, and convergence to very low levels in South 
Asia. By the decade beginning 1995 (Figure 8.2), Western Europe and North America, 
East Europe and Central Asia, and Latin America and the Caribbean had completed 
transition phases and were now converging to higher equilibriums. Meanwhile, East 
Asia Pacific, Middle East and North Africa, and South Asia were entering transitional 
phases with lower initial levels. 

Figure 9 shows sub-Saharan Africa’s life expectancy evolution over the entire 
period 1970–1995 in greater detail. The decades beginning 1970, 1975 and 1980 show 
divergent transitional phases. The years 1985, 1990 and 1995 instead show convergent 
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phases, towards lower levels of dispersion, but also to lower steady state levels falling 
to 53 years in 1990 and then rising to 55 years in 1995. Some countries display a loss of 
15 years in life expectancy during the decade beginning 1995. 

Mean and Dispersion of the Main Explanatory Variables

We now conduct a descriptive analysis of our main explanatory variables. One of the 
motivations for this exercise is to examine whether these variables offer particularly 
striking instances of divergence or convergence. We consider the evolution of the mean 
and dispersion of urbanization, exports, imports, executive constraints and democracy 
in the same way as we did for the human development indicators. 

Figure 10.1 shows a surprisingly intimate relation between urbanization and income 
levels. The trajectories of urbanization across lower and middle-income groups form 
an almost perfectly integrated common trajectory of increasing means and standard 
deviations. Meanwhile, the higher income group also increased its urbanization rate, 
but at a lower level of dispersion between countries, perhaps because urbanization 
started much longer ago in this group. The same pattern is shown when this data 
is examined across human development groups (Figure 10.2) except that the lower 
middle human development group had relatively higher levels of urbanization, 
and the higher human development group decreased its dispersion in urbanization. 
The mean urbanization across the 111 countries increased from 0.42 to 0.56, with the 
dispersion increasing slightly from 0.24 to 0.56.

Figures 11.1 and 11.2 show a relation between income or human development 
levels and exports (as a proportion of income). Essentially, the dynamics correspond 
to the divergent phase of a long-term transition to higher levels of integration. 
However, an assessment of the trend lines indicates that Groups 1 and 3 are diverging 
faster, perhaps undergoing faster transitions. These groups of countries may be more 
intensely involved in globalization, representing the typical FDI partnership. The mean 
export rates across the 111 countries increased from 0.25 to 0.42, with the dispersion 
also increasing from 0.18 to 0.28. 

Imports (Figures 12.1 and 12.2) show a similar pattern to exports. The mean import 
rates across all countries increased from 0.27 to 0.45, while the dispersion increased 
from 0.16 to 0.25.

The main institutional variables we use are executive constraints and democracy 
from the Polity IV database. Figures 13.1 and 13.2 show the evolution of executive 
constraints. This follows a typical transitional pattern, with low mean and dispersion 
levels for low development, followed by increasing levels of both means and 
dispersions, and then finally by a convergence trend toward high levels of executive 
constraints. The trajectories are not smooth and show quite a bit of variation. The 
mean executive constraint rises across the 111 countries from 3.33 to 5.25, with the 
standard deviation increasing from 2.04 to 2.55.
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A similar pattern of transition is found for democracy in Figures 14.1 and 14.2. 
From 1975 to 2005, the mean across the 111 countries rose from 1.89 to 3.58, and the 
standard deviation from 3.97 to 4.17.

In contrast to Acemoglu, et al. (2002; 2005), who propose that the critical feature 
of success in development had been the quality of the institutional framework 
inherited since colonial times, which they consider to be, for all intents and purposes, 
fixed across time, both executive constraints and democracy are clearly following a 
transition. Approximately three-fourths of all countries are still in the divergent phase, 
with only the top one-fourth beginning to converge. It is illustrative to note that the 
case of literacy is the reverse: the bottom one-fourth is still in the divergent phase of 
the transition, while the top three-fourths are in the convergent phase. 

In summary, it can be said that the main feature revealed by the descriptive analysis 
is that human development, as well as its determinants, follow a series of superposed 
transitions that first take off with increasing divergence and then converge to a higher 
equilibrium. This very fundamental feature of development is almost completely 
missing in most theoretical models on economic growth. It may be said that vicious 
cycles keep transitions from beginning. Once they begin, they are characterized by 
virtuous cycles that reach a higher equilibrium.

DECOMPOSITION OF THE CONVERGENCE COEFFICIENT

The descriptive exploration has shown that the evolution of the HDI components is 
characterized by a complex pattern of convergence and divergence. It consists of a 
series of superposed transitions that first take off with increasing divergence and then 
converge, smoothly in some exceptional cases, and exhibiting more complexity and 
turbulence in others. Also, a series of events such as HIV, war, globalization, or regime 
changes in Eastern Europe and Central Asia, India, China, and so on, strongly affect 
the course of this evolution.

In the following discussion, we carry out an econometric analysis to investigate 
whether some causal variables are particularly related to convergence or divergence. 

Estimation

One way of investigating convergence and divergence is to introduce interaction terms 
in the convergence term in regressions on the rate of growth, of income, for example. 
Here we extend this method, used for example in Aghion, Howitt and Mayer-Foulkes 
(2005), as follows. 

I consider that utility is approximately linear in life expectancy, literacy and 
enrolment ratios, with only the per capita income needing to be considered as a 
logarithm. Thus, in this section, when we talk about HDI components, the log per 
capita income stands in place of the per capita income. 
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Following are the convergence decomposition estimates. For each HDI component, 
consider the convergence decomposition regression:

where index t ranges over periods 1970, 1975,…, 2000, and index i ranges over 85 
countries constituting a balanced panel (the explanatory variables do not cover the 111 
countries). Here, Xit represent the explanatory variables to be instrumented, including 
the HDI components. The convergence coefficient is decomposed as bXit + abXit + a. 
It is necessary to include the independent terms Xit so as not to introduce an omitted 
variable bias. We include a very limited number of controls, Zit, that are not interacted 
with the convergence term, specifically the AIDS dummy, and the physical geography 
variables, that is, landlocked, tropical and latitude. These are, therefore, considered 
to have level but not growth effects.5 D1970t ... D2000t ... are the time period dummies.6 ujt 
represents the stochastic terms. Finally a, b, g, d, t1970, ..., t2000 are the coefficients.

These regressions are evaluated simultaneously by using 3SLS, and individually 
by using clustered errors. The explanatory variables Xit are instrumented by using 
the instruments listed in the data section. The exogenous variables Zit, of course, 
intervene in the first stage regressions.7 The inclusion of the quadratic interactions 
of the instruments is justified not only on the grounds mentioned above that the 
impacts of the various instruments can vary across geographical regions (these are 
also historical correlates), but also because the presence of the quadratic interaction 
terms of the independent variables calls for them. At the same time, these interactions 
serve to augment the instrument set’s dimension, allowing for the simultaneous 
instrumentation of variables Xit, each of which can be considered endogenous. 

The only instruments providing variation across time are the period dummies. In a 
sense, the panel estimates, therefore, provide an enriched cross-section. For this reason, 
it is to be expected that the error structure would be clustered, showing correlation 
across time for each country. Clustered errors turn out to be the best estimates because 
the instrument set satisfies the Hausman and Sargan tests in this case. It also turns out 
that the 3SLS estimate results are not very different when the regressions for the HDI 
components are evaluated individually or simultaneously.

RESULTS

For reference, Table 2 shows the results for the usual absolute convergence regressions 
by using OLS, 3SLS and clustered error IV estimates. The instruments used are the 
full set of instruments. The results change considerably. While the log GDP per capita 
is consistently divergent, the other HDI components appear to converge in the OLS 
case. However, only literacy is consistently convergent. Life expectancy becomes 
ambiguous when instrumented, while the IV clustered error estimates for the GER 
yield divergence. 

Our results on absolute convergence/divergence are supported by diverse 
research. The results on income divergence and on life expectancy convergence 
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turning to divergence were already mentioned above (Bloom, et al., 2003b; Castellacci, 
2006; 2008; Mayer-Foulkes, 2006; Moser, et al., 2005; McMichael, et al., 2004; Taylor, 
2009; Ram, 2006; Edwards, 2010).

We now turn to the 3SLS and clustered error IV estimates. We examine whether 
the instrument set is weak in the sense that it is only indirectly related to the variables. 
Staiger and Stock (1997) develop an asymptotic distribution theory for instrumental 
variable regressions when the partial correlations between the instruments and the 
endogenous variables are close to zero. According to this study, the F values above 10 
obtained for the instrument sets during the first stage regressions imply acceptable 
modelling of the endogenous variables by the instruments. Table 3.1 shows that most 
of the independent variables achieve these levels of significance. The explanatory 
variables passing the weak instrument test are the HDI components themselves, urban, 
trade, executive constraints, democracy and population density. Only FDI inflows and 
outflows, the rate of change of population density, inflation and risk premium have F 
values that are less than 10. These are not the main variables of interest and in any case, 
their inclusion serves as controls for the other coefficients. It may be noted, however, 
that confidence values obtained by these variables during the first stage regressions 
are all better than 1.3 per cent (Table 3.2), and that the correlation of these independent 
variables with the non-interacted, original instrument set is not that low. Table 4 shows 
that the risk premium has two instruments while the FDI inflows and inflation have 
three instruments with correlations above 0.10. The FDI outflows and rate of change 
of population density have ten such instruments. 

Four sets of regressions were run for each of the 3SLS and clustered error IV 
methods. The first uses all of the variables. The next three, in turn, exclude democracy, 
executive constraints and urban. The reason is to examine the considerable interaction 
between these variables. Let us now examine the results of the Hausman and Sargan 
tests8 for each of these runs in Table 5. In the case of 3SLS, the Hausman test fails for 
the log GDP per capita and life expectancy, while the Sargan test fails for literacy and 
GERs. In the case of clustered errors IV, both the tests are successful in every case, 
except the Sargan test when urban is excluded. This strengthens our result on the 
robustness of the overall significance of the urban variable. 

Table 6 shows the coefficients of the 3SLS and IV clustered error convergence 
estimates with no independent variable excluded. As can be seen, there is a considerable 
variation in the pattern of significance and in the magnitude of the coefficients, 
implying that the biases introduced by the error correlations are significant. The 
number of observations is 581 instead of 595 because trade data is missing for Cyprus, 
Jordan and Mauritius in 1970; for Ethiopia, Mozambique and Panama in 1970 and 
1975; for Liberia in 1990; and for Tanzania in 1970, 1975, 1980 and 1985.

Table 7 shows the signs and significance pattern of the interacted coefficients and 
the non-interacted control variables. (The significance of the linear terms for explanatory 
variables that also appear interacted is not too relevant on its own.) The fact that the 
regressions are fully instrumented implies that the results are congruent with causal 
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analysis. However, what is really happening in the estimates is that a space of causes is 
being assigned according to correlation strengths. Insofar as we believe that the set of 
independent variables do, in fact, act as a proxy for causal factors, when a variable obtains 
significant coefficients, this means that it is significantly correlated with the causes, more 
significantly than other variables. While this may seem to be a weak causality statement, 
that is precisely what one means by statements such as “trade is an ultimate cause of 
economic growth”. This means that such processes as learning, technological change, 
competition, and so on, are especially connected with trade, or that “trade is significantly 
correlated with the causal factors of economic growth”. Similarly, urbanization is 
correlated with making living arrangements around modern production facilities and 
returns to scale or agglomeration externalities in education, health and production.

In this sense, the log GDP per capita is a robust factor of convergence for all HDI 
components. This means that it has decreasing returns. Its highest growth impact is 
at low levels of the HDI components. In contrast, literacy is a divergence factor for 
income (except when urban is excluded) and life expectancy. This means that below a 
certain threshold, the lack of literacy causes backwardness, and above that threshold, 
it has increasing returns. Its results for literacy and GERs interact with democracy, 
executive constraints and urban. The GER contributes to convergence in literacy. 
Urban is a robustly significant factor of divergence for all four HDI components. 
On the other hand, when it is omitted, the significance pattern of the remaining 
variables is altered significantly, especially for income and enrolment rate but also 
for literacy and life expectancy. Trade only gives significant, divergent results for 
the GER. Executive constraints yield income convergence as long as democracy is 
included, and robust divergence in the case of literacy. Its omission alters results for 
democracy and other variables. Democracy yields divergence in incomes as long 
as executive constraints are included, and divergence in enrolment ratios as long 
as urban is included. Its omission alters results for executive constraints and other 
variables. FDI inflows constitute a factor of convergence in literacy and enrolment 
ratios. FDI outflows constitute a factor of divergence in life expectancy and the 
GER. and of convergence in literacy. Population density is a factor of divergence 
in life expectancy and convergence in enrolment rates. Population density growth 
is only significant when urban is excluded. Low risk premiums (correcting for its 
negative quality by changing the signs) contribute to convergence in literacy and 
divergence in enrolment rates. Similarly, low inflation contributes to divergence in 
life expectancy, literacy and enrolment rates.

Turning to non-interacted controls, AIDS decreases life expectancy and increases 
GDP per capita (through mortality). Landlocked reduces income and life expectancy 
somewhat significantly, when no variables are omitted. Tropical reduces GDP and literacy. 
Latitude increases income, life expectancy and literacy but reduces the enrolment ratio.

The results depend considerably on the set of independent variables. 
Nevertheless, one noteworthy result is that the correlation of urbanization with the 
causal factors of economic and human development is robustly significant, and has 
increasing returns. 
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QUANTILE REGRESSIONS

As mentioned in the discussion on divergence and convergence, we are interested 
in determining the impact that different variables have on economic performance at 
different levels of income. A quantile regression is, therefore, attractive. However, 
in order to choose the quantiles according to the levels of the human development 
components, it is also necessary for these variables to be the dependent variables. This 
is possible if we conduct an estimate of levels rather than an estimate of growth rates. 
Also, we need to instrument the independent variables so that we can estimate each 
of the components in terms of the others as well as all the independent variables. 
The quantile levels we consider are 0.1 to 0.9. We include the time dummies only as 
instruments and not as controls because the quantile regressions do not converge when 
they are included, there probably are already too many constants in the estimates, 
including one for each quantile level. The explanatory variables Xt are substituted 
with their predicted values from the first stage of the instrumental equations before 
running the quantile estimates.9 

 HDit = aXit + bzit + uit

Results

The results are shown in Tables 8.1 to 8.4. There are many significant results and they vary 
considerably at different quantiles. We examine the results graphically in Figures 15.1 to 
15.4. In order to do so, we plot the coefficients with a higher t value than 1.96 (corresponding 
to a significance of approximately 5 per cent) multiplied by one standard deviation. This 
measures the impact of a change of one standard deviation on the target HDI component. 

This exercise does not include the physical geography variables, which are not 
subject to policy. However, these variables obtained significant results. Latitude 
was positive when significant for income and life expectancy, and negative for 
literacy. It was not significant for enrolment ratios. Latitude may be embodying 
the omitted variables in technology, colonial history, and so on. Landlocked was 
positive when significant for income, mostly negative for life expectancy, positive 
for literacy and negative for enrolment ratios, in somewhat surprising results. 
Tropical was negative when significant for income, life expectancy, and enrolment 
ratios, and positive for literacy. Next come literacy and executive constraints, 
exhibiting decreasing impact with income level. Democracy, FDI inflows and 
inflation appear with negative signs. 

Figure 15.1 shows the quantile results for income. The variables that have the 
most impact are life expectancy and urbanization. Interestingly, life expectancy is seen 
to affect not only lower but also higher income levels. Work on the impact of health 
on income has previously emphasized the impact of health at lower income levels 
(for a summary, see Bloom and Canning, 2008). The impacts at higher income levels 
may be related to transitions during the last 20 years. In contrast, urbanization affects 
middle-income levels more strongly, making it a development tool for a wide range of 
underdeveloped countries. 
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Figure 15.2 shows the results for life expectancy. Literacy, democracy, income, 
urbanization, trade, population and FDI inflows have a positive impact, while 
executive constraints, population growth, FDI outflows, and risk premium have a 
negative impact. The indicators exhibit a high degree of significance and all the signs 
are the expected signs except perhaps for executive constraints. While some indicators 
show decreasing returns, others peak at medium high levels of life expectancy such as 
urbanization, and yet others at the top levels, such as enrolment ratios. 

Figure 15.3 shows the results for literacy. Enrolment ratio, life expectancy, FDI 
outflows, and executive constraints are the variables with the most consistent positive 
impact. Democracy, urbanization, trade (for lower levels of literacy) and population 
growth are the variables with the most consistent negative impact. 

Figure 15.4 shows the results for enrolment ratios. Literacy (for all levels of 
enrolment), urbanization and GDP (at lower levels of enrolment), democracy, 
population and trade (at intermediate levels), life expectancy, FDI outflows and 
population growth (for higher levels), are significant.

DISCUSSION

The Most Significant Results

What have we learnt from our analysis? We can start by comparing the results of the 
two sets of estimates. Note that the convergence coefficients represent the marginal 
growth and the quantile estimates, the marginal level that each independent variable 
can provide for each HDI component. Table 9 represents the signs and significance 
of the main coefficients in both sets of estimates. In the case of the convergence 
estimates, the preferred run is the clustered error IV, with no variable omitted. Our 
significance measure is the sum of the number of significance stars obtained by 
each variable for each sign. This measure is closely correlated with just counting 
the number of times a variable is significant in each sign. In the case of quantile 
regression coefficients, we count the number of quantiles that each variable was 
significant for, for each sign. 

We comment on the explanatory variables in the order of their total significance 
scores. Urbanization is the most significant. While it has some negative level effects, it 
has consistently increasing returns to growth (of HDI components). Literacy is always 
positive for levels and also has consistently increasing returns to growth. Income is 
equally significant, always positive in levels but always has decreasing returns to 
growth. Next is democracy, with positive and negative impact levels, but increasing 
returns to growth. Executive constraints follow, equally ambiguous in levels, but with 
some increasing and some decreasing returns to growth. Then comes life expectancy, 
always positive in levels, but with decreasing returns, like income. Trade is as 
significant as life expectancy, ambiguous in levels but with increasing returns. Low 
inflation has ambiguous level effects but increasing returns. FDI inflows also have 
ambiguous level effects but decreasing returns. Then come FDI outflows, population 
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density and its growth, with ambiguous level and growth effects, though FDI outflows 
stand out for increasing returns. 

In order of significance, urbanization, low inflation, FDI outflows, literacy and 
democracy stand out for their increasing returns to HDI component growth. This is an 
aspect of growth that the prevalent emphasis on convergence has missed studying. 
Similarly literacy, urbanization, life expectancy, income and trade, in that order, stand 
out for their positive contributions to levels of the HDI components.

There are several salient results. The first is the consistent significance of the urban 
proportion of the population. It affects income, literacy and the GER. All its signs are 
positive and the magnitudes are significant except for the literacy quantile estimate. 
This may be a reflection of migrant poverty. Given the consistent impact of cities, it 
is surprising that they do not impact life expectancy significantly. Perhaps, they have 
significant positive and negative effects. 

If one thinks about it, it seems quite reasonable that cities play an important 
role in development, given that modern technologies and life are mainly city-based. 
The reason as to why the result is a surprise is that cities do not figure very much in 
development analysis or policy. 

Another surprise is that trade does not significantly impact income. It does 
significantly affect life expectancy levels. This may work through increasing the 
availability of myriad cheap technologies to improve health, as well as cheap food. 
It may also complement knowledge channels significantly associated here with life 
expectancy, such as literacy and the GER. Trade is also significantly associated with 
the GER and its growth. 

Low inflation is positively associated with income levels and yields increasing 
returns in the other HDI components. As far as the set of exogenous variables is 
concerned, which include the ‘ultimate causes of growth’, economic geography yields 
far more significant impacts than trade, FDI or institutions. This kind of geographical 
variable is not the kind of physical geography, exogenous variable that is included 
in ultimate causes. Instead, it refers to an important economic feature that is not well 
coordinated by the market system. 

While globalization has had large impacts, (see, for example Figure 14), showing 
how income divergence (or dispersion) peaks in 1990, its main features, that is, trade 
and FDI, have not had the kind of impact on the HDI components that might have 
been expected, according to the significance patterns found here. 

Another salient result is the ambiguity of the signs obtained by several important 
explanatory variables across HDI components. This raises important questions. Why 
do executive constraints, democracy, trade, FDI inflows and outflows, and low inflation 
have such mixed impacts? Are there issues of distribution that muddy the impacts of 
these institutional, openness and macro management variables? The answer to this 
question might yield very productive insights.
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Towards Objectivity

The modern theory of economic growth began with the neo-classical growth model, 
in some sense a paradigm for the belief that markets are sufficient, or at least almost 
sufficient to direct economic growth. The model assumes that competitive markets 
would allocate resources in such a way as to produce optimal economic growth and 
economic convergence. Since much of international economic life does, in fact, occur 
through markets, in evaluating cross-country growth, the model serves as a benchmark 
to determine whether, in fact, the model explains growth, or if not, what is going wrong. 

For example, Grier and Grier (2007) note that to be consistent with the absolute 
divergence in output levels—which they corroborate is occurring—it would be 
necessary to observe divergence in some of the determinants of income, such as 
physical and human capital, which they do not observe. However, they do observe 
divergence in technological levels. Thus, this is the first point—markets might not 
distribute technology optimally.

The neo-classical growth model can fail in two ways. If markets are sufficient 
in principle, then deficiencies might originate in the context that defines them—
institutions, (physical) geography and trade, with the last being a basic policy choice. 
A considerable literature on economic growth focuses on these types of causes as the 
fundamental causes of long-term growth. Recently, institutions seem to have become 
the favourite of these causes (Rodrik and Subramanian, 2003; Rodrik, et al., 2004). 

Alternatively, markets are insufficient for regulating and coordinating substantial 
classes of economic problems. For example, human capital investment is characterized 
by market failures. Technology is based on market power. Urbanization is based on 
externalities. In addition, public goods may be important. When such issues are strong 
enough, deficient market equilibriums may arise, corresponding to persistent poverty. 
The lower equilibriums constitute, by definition, traps that markets cannot dissolve. 

Convergence and divergence are linked with these two possibilities. When markets 
drive growth, convergence forces the drive towards a new equilibrium. When markets 
are insufficient, bottlenecks arise that slow down growth and generate divergence 
between countries. When and if the bottlenecks are overcome, a transition emerges to 
an, at least, somewhat higher equilibrium. 

Our descriptive study shows that development consists of a series of such 
superposed transitions that first take off with increasing divergence and then 
converge to a higher equilibrium. The paradigm of smooth growth is inconsistent 
with the facts.

The point is that the paradigm is deceptive. The reason is that conceptualizing 
growth as a smooth process makes it appear that it is susceptible to uniform policies. 
When a transition is ripe, it has increasing returns. When it is not, it may be impossible. 

Miracle growth, which ought to be the objective of development policy, is a 
transition from a low to a high steady state (see Wan’s 2004 case histories of East 
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Asia) involving transitions in production and in all aspects of economic life. It is not a 
simple, smooth process.

Markets will often bump into transitions on their own and carry them forward. 
However, some transitions need public inputs and institutions. Aid programmes, in 
particular, must recognize the relevant transitions. 

It is worth noting here that at least conceptually, institutions are of two kinds, those 
that simply establish the market system, and those that play an additional economic, 
political or social role. Providing public goods is not the least such role! Objectively, 
what types of institutions are needed when?

It is, of course, possible that the market structure itself is impeded, thereby creating 
a bottleneck, but not all bottlenecks can be solved through markets. On the contrary, 
these barriers have traditionally been the direct concern of public policy. The point is to 
let markets do what they do well and complement what they do not. Western society 
has done this throughout its capitalist history (with all the struggles this involves).

The discussion of convergence has tended to link with a radical defence of the 
neo-classical growth model. However, what is needed is objectivity. When do markets 
carry forward the growth process, and when do they not? What are the best ways to 
trigger the transitions that are essential to the development process? It is clear that well 
functioning markets are a part of this, but claiming they are the whole throws the baby 
out with the bathwater. 

Our convergence decomposition is a step towards objectivity. It shows that some 
variables contribute to convergence and others to divergence. In turn, the quantile 
estimates show that different variables are important at different levels of development. 
Moreover, several of the crucial variables are not particularly well-driven by the 
market, such as urbanization, life expectancy, literacy and democracy.

Urbanization as an Intermediate Objective for Development

Urbanization can be a particularly interesting intermediate objective for development 
for several reasons. First, it is necessary. It is part of the development path. Perhaps 
given modern technologies, this includes making urban quality and externalities 
available to rural life. It certainly means bringing quality to urban life. Many things 
go into organizing cities well, such as transportation, provision of healthcare and 
education, assigning areas for living and for industry and services, and so on. It 
requires political and social organization. Also, each city in each context would call 
for particular improvement objectives. These are all elements of a programme of 
development. On the other hand, they are concrete. A way must also be found for 
markets to determine some of the choices within some framework. Traditionally, in 
under-developed countries, what has happened is that urbanization has proceeded in 
a disorganized way that turns out to be very costly, with the governments following 
behind the facts.
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Insofar as urbanization has been important, it is not mainly making markets 
work better that has achieved growth. Instead, it has been achieving the kind of 
social coordination that is successful at creating cities that has obtained additional 
growth, together with the coordination that markets can provide. The importance of 
this coordination and its institutional aspects is illustrated by the interaction that we 
have shown exists between the variables urban, democracy and executive constraints.

CONCLUSIONS

Our descriptive analysis and estimates show that economic growth and development 
follow a complex pattern of divergence and convergence. This can be thought to consist 
of a series of superposed transitions that first take off with increasing divergence (and 
increasing returns) and then converge. 

Each human development component follows its own set of transitions. These 
are also interlinked, in different ways at different stages. The estimates confirm the 
complex relations in divergence and convergence that exist in these indicators. 

Our estimates include indicators of the ‘ultimate causes of economic growth’, 
institutions, trade and physical geography. They also include an indicator in economic 
geography, that is, the proportion of the urban population. The descriptive analysis has 
found evidence of divergence in the evolution of urbanization, exports and imports 
(see Figures 10, 11, and 12). It also found strong evidence that executive constraints 
and democracy follow an endogenous—if more complex—transition analogous to 
other variables such as literacy (see Figures 1, 13, and 14).

The results show that economic geography is more significant to economic and 
human development than either trade or the market–institutional indicators (executive 
constraints, risk premium and inflation), and that, as any variable contributing to 
divergence, has increasing returns to growth.

There is also evidence that institutional and openness variables such as democracy 
and executive constraints, trade and FDI inflows, have both significantly positive and 
significantly negative impacts. Perhaps this is due to their distributive effects. It may 
be that policies for institutional improvement and openness could be more effective if 
their interactions with distribution were addressed. 

Meanwhile, improving markets would have smaller returns than complementing 
them with adequate institutions capable of coordinating urbanization and investing in 
human capital and technology. Urbanization itself can provide a concrete agenda for 
development to address critical local issues involving all aspects of economic, political 
and social life as well as human development. 

The neo-classical growth paradigm is wrong in another way as well. Economic 
development is not a smooth process. Growth policies depend, for their success, on 
identifying a set of transitions that a country is ripe for experiencing.
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NOTES

1. A robust negative conditional convergence coefficient means only that economic growth follows 
a process of dynamic equilibrium. This is a non-trivial finding, but only implies a local form of 
convergence that is consistent with global convergence, divergence or stratified growth. The 
control variables are supposed to be exogenous and to define the steady state trajectories.

2. See http://data.worldbank.org/indicator.
3. The Polity IV Project was originated by Will H. Moore and is currently available at the Center for 

International Development and Conflict Management at the University of Maryland. Special values 
-66, -77, -88, used to represent various exceptions, are replaced here with 0. We use the 2009 update.

4. Trade is the sum of exports and imports as proportions of income. Although these are quite 
different variables from the technological point of view, they are collinear. For this reason, I keep 
to the variable used more commonly, trade.

5. When the physical geography variables were interacted, the 3SLS estimation did not converge.
6. The quinquennial fixed effects can be thought to include the technological leading edge in the 

HDI component being evaluated (see Aghion and Mayer-Foulkes, 2005).
7. The AIDS dummy defines a contiguous region that approximately coincides with the region 

south of the 18th southern parallel in Africa. I consider that the social and geographical 
conditions that established this region as a contagion basin for AIDS already existed in 1970, 
and, therefore, consider the AIDS dummy to be exogenous.

8. The Hausman test first runs simultaneous OLS regressions instead of the simultaneous 3SLS 
regressions, and then an F test for the joint significance of the coefficients of the simultaneous 
OLS regression of these residuals on the full instrument set (including interacted terms). The 
Sargan test instead regresses the residuals of the simultaneous 3SLS regressions on the full 
instrument set and runs an F test on their joint significance. These tests are similarly applied to 
the individual clustered error IV regressions. 

9. All the estimates were carried out with Stata. Each quantile regression was carried out separately. 
Fifty weighted least-squares iterations were estimated before the linear programming iterations 
were started.
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APPENDIx

Table 1  
Descriptive Statistics for the Variables

Over the 595 Observation Sample

Variable Mean Std. Dev. Minimum Maximum
Log GDP capita 8.36 1.29 5.02 11.40
Life Expectancy 62.66 11.43 29.11 81.38
Literacy 0.69 0.28 0.05 0.99
Gross Enrolment Ratio 0.57 0.21 0.05 1.15
Urban 47.83 24.30 2.47 98.20
Trade 61.43 33.56 8.06 222.26
Executive Constraint 3.95 2.63 0 7
Democracy 3.86 4.31 0 10
FDI Inflows 1.58 2.89 -5.50 33.51
FDI Outflows 0.41 1.27 -2.72 12.47
Pop Density (Agr) -2.09 1.29 -5.93 0.99
D Pop Density (Agr) 0.02 0.01 -0.08 0.15
Inflation 28.38 169.25 -3.46 2719.50
Risk Premium 2.08 10.95 -1.80 245.23
AIDS Dummy 0.04 0.20 0 1
Landlocked 0.19 0.39 0 1
Tropical 0.54 0.50 0 1
Latitude 14.09 25.92 -36.89 63.89
Area (sq. km.) 898,753 1,832,343 430 9,160,736
Malaria Ecology Available 0.95 0.21 0 1
Malaria Ecology 4.29 7.58 0 31.55
Ethnic Fractionalization 1960 41.9 30.3 0 93.0
British Legal Origin 0.33 0.47 0 1
French Legal Origin 0.56 0.50 0 1
German Legal Origin 0.05 0.21 0 1
Scandinavian Legal Origin 0.06 0.24 0 1
East Asia Pacific 0.09 0.29 0 1
East Europe and Central Asia 0.01 0.11 0 1
Middle East and North Africa 0.12 0.32 0 1
South Asia 0.02 0.15 0 1
Western Europe 0.16 0.37 0 1
North America 0.02 0.15 0 1
Sub-Saharan Africa 0.33 0.47 0 1
Latin America and Caribbean 0.24 0.42 0 1
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Table 2  
Absolute Convergence Regressions 

1970-2005

Log GDP 
per Capita

Life 
Expectancy

Literacy Gross Enrolment 
Ratio

OLS
Initial Value 0.00320*** -0.00251** -0.0119*** -0.00338**

(0.00107) (0.00120) (0.000641) (0.00166)
Constant -0.0130 0.443*** 0.0143*** 0.00898***
 (0.00902) (0.0764) (0.000477) (0.00101)
Observations 595 595 595 595
R-squared 0.015 0.007 0.369 0.007

3SLS
Initial Value 0.00526*** -0.000145 -0.0129*** 0.000946

(0.00113) (0.00128) (0.000676) (0.00182)
Constant -0.0302*** 0.295*** 0.0150*** 0.00650***
 (0.00955) (0.0812) (0.000500) (0.00110)
Observations 595 595 595 595
R-squared 0.009 0.001 0.366 -0.004

IV Clustered
Initial Value 0.00564*** -5.67e-05 -0.0139*** 0.00134*

(0.000242) (0.000568) (0.000292) (0.000700)
Constant -0.0336*** 0.288*** 0.0158*** 0.00620***
 (0.00242) (0.0413) (0.000219) (0.000479)
Observations 595 595 595 595
R-squared 0.006 0.000 0.358  

Notes: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Table 5 
P Values of Hausman and Sargan Tests

(For convergence estimates on rates of change of HDI components)

Log GDP capita
Method Omitted Variable: None Democracy Executive Constraints Urban

3SLS Hausman 0.99998 0.99997 0.99998 0.99998
3SLS Sargan 0.99975 0.98869 0.99685 0.98126
IV cluster Hausman 0.0000374 0.0000516 0.00004335 0.00008158
IV cluster Sargan 0.89126 0.77996 0.81095 0.64304

Life Expectancy
Method Omitted Variable: None Democracy Executive Constraints Urban

3SLS Hausman 0.99150 0.99163 0.99065 0.97989
3SLS Sargan 0.99999 0.99999 0.99937 0.37794
IV cluster Hausman 0.00000110 0.00000124 0.00000108 0.00000153
IV cluster Sargan 0.9865 0.9854 0.9950 0.9861

Literacy
Method Omitted Variable: None Democracy Executive Constraints Urban

3SLS Hausman 0.00000110 0.00000124 0.00000108 0.00000153
3SLS Sargan 0.0000374 0.0000516 0.00004335 0.00008158
IV cluster Hausman 0.0000319 0.0000254 0.0000233 3.16E-07
IV cluster Sargan 0.99380 0.99772 0.96142 0.09594

Gross Enrolment Ratio
Method Omitted Variable: None Democracy Executive Constraints Urban

3SLS Hausman 0.01020 0.00683 0.00717 0.00815
3SLS Sargan 0.00003193 0.00002537 0.00002327 3.158E-07
IV cluster Hausman 0.000153 0.000132 0.000101 0.000007
IV cluster Sargan 0.97586 0.95704 0.95094 0.85468

Note: Hausman tests with better than 1% significance in italics. 
Sargan tests with worse than 60% significance in italics.
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Figure 1 
Evolution of Mean and Standard Deviation of Literacy across Country Groups

Figure 1.1: Across Income Groups

Figure 1.2: Across Human Development Groups
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Figure 2

Evolution of Mean and Standard Deviation of Log GDP Per Capita across Country Groups

Figure 2.1: Across Income Groups

Figure 2.2: Across Human Development Groups
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Figure 3

Evolution of Mean and Standard Deviation of 
Life Expectancy across Country Groups

Figure 3.1: Across Income Groups

Figure 3.2: Across Human Development Groups
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Figure 4 
Evolution of Mean and Standard Deviation of 
Gross Enrolment Rates across Country Groups

 Figure 4.1: Across Income Groups

Figure 4.2: Across Human Development Groups
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Figure 5 
Decade Phase Diagrams for the Evolution of 

Literacy across Regions in 1970 and 1995

Figure 5.1: 1970

Figure 5.2: 1995
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Figure 6 
Decade Phase Diagram for the Evolution of Log Per 

Capita Income across Income Groups in 1980 and 1990

Figure 6.1: 1980

Figure 6.2: 1990
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Figure 7

Decade Phase Diagrams for the Evolution of Life Expectancy across Regions in 1970 and 1995

Figure 7.1: 1970

Figure 7.2: 1995



216 Indian Journal of Human Development

Figure 8 
Decade Phase Diagram for the Evolution of 

Gross Enrolment Ratio across Income Regions in 1970 and 1995

Figure 8.1: 1970 

Figure 8.2: 1995
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Figure 9 
Decade Phase Diagram for the Evolution of 

Life Expectancy in Sub-Saharan Africa from 1970 to 1995
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Figure 10
Evolution of Mean and Standard Deviation of Urbanization across Country Groups

Figure 10.1: Across Income Groups

Figure 10.2: Across Human Development Groups
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Figure 11

Evolution of Mean and Standard Deviation of Exports across Country Groups

Figure 11.1: Across Income Groups

Figure 11.2: Across Human Development Groups
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Figure 12 
Evolution of Mean and Standard Deviation of Imports across Country Groups

Figure 12.1: Across Income Groups

Figure 12.2: Across Human Development Groups
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Figure 13 
Evolution of Mean and Standard Deviation of 
Executive Constraints across Country Groups

Figure 13.1: Across Income Groups

Figure 13.2: Across Human Development Groups
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Figure 14

Evolution of Mean and Standard Deviation of Democracy across Country Groups

Figure 14.1: Across Income Groups

Figure 14.2: Across Human Development Groups
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Figure 15.2 
Variables Impacting Level of Life Expectancy

Impact Graphs for Coefficients Significant at 5% in Instrumented Quantile Regression

Figure 15.1  
Variables Impacting Level of Log GDP per Capita

Impact Graphs for Coefficients Significant at 5% in Instrumented Quantile Regression



224 Indian Journal of Human Development

Figure 15.3  
Variables Impacting Level of Literacy

Impact Graphs for Coefficients Significant at 5% in Instrumented Quantile Regression 

Figure 15.4 
Variables Impacting Level of Gross Enrolment Ratio

Impact Graphs for Coefficients Significant at 5% in Instrumented Quantile Regression


