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ABSTRACT

Human capital, investment, institution, and natural resource are among the determinants of
economic growth and of development. Davis (1995) compares the magnitudes of the changes
in the levels of development during period 1970-1989 between mineral exporters and
non-mineral exporters, using wide range of development indicator. This master’s thesis
examines more recent time period (1990-2010), and the association between resource
abundance and the long-run development. Resource export (a flow) is considered as the
measure of resource dependence (Davis, 1995; Sachs and Warner, 1997; Bulte et al., 2005;
Brunnschweiler and Bulte, 2008; Mihashi and Yarime, 2013; Mihashi et al., 2013), whereas
resource abundance is measured as a stock (e.g. asset value of natural capital). The natural
capital considered in this thesis includes cropland, pastureland, timber and non-timber forest
resources, protected areas, and subsoil assets. Subsoil assets include energy resources (oil,
natural gas, hard coal, lignite) and other mineral resources (bauxite, copper, gold, iron, lead,
nickel, phosphate, silver, tin, zinc).

The relationships between the total of human capital, institutional quality, investment rate,
and resource abundance and (1) economic growth, and (2) long-run development, are not well
understood as previous literature has treated these four factors independently. Relatively
resource-rich countries (e.g. Ireland, Trinidad and Tobago, and United Kingdom) seem to
have experienced relatively small change in the level of development, vice versa (e.g.
Morocco and Mozambique). However, there are some relatively resource-rich countries that

have experienced relatively large increase in the level of development (e.g. Cameroon and



Niger). Similarly, some relatively resource-poor countries have experienced relatively small
increase in the level of development (e.g. Portugal and Jamaica). Other factors that seem to
have been associated with the magnitude of the change in the level of development are human
capital, investment rate, and institutional qualities; Cameroon and Niger have relatively low
scores on these three factors, Jamaica has relatively high scores, and Portugal has relatively
low score on human capital but high scores on investment rate and institutional qualities.
What seem to be related to the magnitude of change in the level of development are not only
these four independent factors but also the total of these four factors. Thus, this master’s
thesis examines the association between the total of human capital (H), investment rate (1),
institutional quality (1), and natural resource abundance (R), measured by the HIIR index, and
the level of development.

The contributions of this master’s thesis are the following. The work by (1) Brunnschweiler
and Bulte (2008) is extended by examining the relationship between the natural resource
abundance and the level of development, and (2) Bulte et al. (2005) is extended by examining
the long-run development, and additional indicators of human welfare and development. This
master’s thesis also extends previous works by (1) examining the differences in long-run
growth and development across and within regions and the underlying factors that explain
such differences, and (2) introducing the HIIR index that measures the total of human capital,
investment rate, institutional quality, and natural resource abundance. The objectives of this
master’s thesis are to examine the relationships between natural resource abundance and (1)
economic growth, and (2) long-run development, and the relationships between the HIIR
index and (1) and (2). Cross-country statistical analysis of the data for period 1990-2010 is
conducted to examine these relationships. The aim is to find initial conditions that are

associated with subsequent long-run growth and development.



The following were the main findings. First, when regional differences were not accounted
for, there was no evidence for the relatively resource-rich countries experiencing relatively
fast economic growth in the past two decades. After accounting for regional differences,
European countries and OECD members that experienced relatively fast growths were found
to have relatively high natural resource abundance. This was not the case for African countries.
African countries that experienced relatively fast growths had relatively high human capital
accumulation. European countries and OECD members had relatively high GDP per
economically active population (aged 15-64) and experienced relatively rapid economic
growth compared to African countries during the past two decades. Second, relatively rapid
economic growth was associated with relatively high score on the HIIR index in Europe but
not in Africa and among OECD members. Third, when regional differences were not
accounted for, countries that experienced relatively fast economic growths experienced
relatively small changes in the level of development. When regional differences were
accounted for, the changes in the levels of development did not vary by growth rates among
European countries. The OECD members that grew relatively fast experienced relatively large
increases in the levels of development. In contrast, the African countries that grew relatively
fast experienced relatively small increase in the level of development. European countries and
the OECD members had relatively high levels of development and experienced relatively
small changes in the magnitudes of the levels of development compared to African countries.
Finally, regardless of regional differences, countries that experienced relatively large increase
in the levels of development had relatively low scores on natural resource abundance and on
the HIIR index.

Depending on the values of GDP per economically active population and region-specific
factor, the associations between growth rate and (1) natural resource abundance, (2) the HIIR

index, and (3) human capital might vary. Similarly, depending on the levels of development



and region-specific factors, the association between the magnitude of the change in the level
of development and growth rate might vary.

Since the aim of this paper is to find some initial conditions associated with subsequent
long-run growth and development, the discussion focuses on Africa that has relatively low
levels of development. For African countries that already have relatively high levels of
development to increase their levels of development marginally, some initial/past conditions
that may be important are to (1) have large total of human capital, investment rate,
institutional quality, and natural resource abundance, and fast economic growth, and (2) invest
in education and infrastructure, and manufacturing and services (i.e. diversifying the
economy), driving the economic growth. For African countries that still have relatively low
levels of development to increase their levels of development dramatically (they tend to have
small total of human capital, investment rate, institutional quality, and natural resource
abundance, and experience slow economic growth), receiving and spending the foreign aids to

improve their levels of development may be one of the important points.
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1.

INTRODUCTION

At the past World Bank conference on mining and economic development held in
1994, the historically poor per capita economic growth of the mineral-exporting nation
was noted by several invited experts. The fate of mineral-based developing countries was
the concern of delegates from those countries. The fears that were prevalent were of the
Dutch disease and of the “resource curse”, and the question was appropriate policy
response.

Certain mineral based economies had unhappy economic experiences in the 1970s and
early 1980s, which were to some extent the basis of these concerns. The dangers awaiting
mineral economies outlined by books and papers might have also been the causes of these
concerns. The tentative conclusion drawn by Alan Gelb in Oil windfall: Blessing or
Curse? through a case study analysis was that the oil exporters were certainly made
worse off in the long run due to the oil price rise of the 1970s compared to when the real
oil price was constant. “Volatility plus poor [price] prediction translates, on
average, into a poorer use of resource during the cycle, which may
more than offset the increment to resource from the windfall” (1988
p. 141). Similarly, the oil price shocks of the 1970s induced terms of trade shocks, to
which the selected hard-rock mineral exporters did not respond well, according to Auty
(1993) in Sustaining Development in Mineral economy: The Resource Curse Thesis. Auty
noted, “This study confirms the scepticism of Gelb (1988) concerning
the advantages of a bountiful natural resource endowment and it also

reinforces the resource curse thesis, [a thesis suggesting that] not only



may resource-rich country fail to benefit from a favourable endowment,
they may actually perform worse than less well-endowed country (1993,
pp. 1, 124).”

The resource curse thesis is rather a strong recurrent tendency than an iron law, as has
been advised by Auty (1994, P.12). Careful mineral windfall management may help avoid
it. Nevertheless, mineral economies mostly seem to have succumbed. This has led to

Auty’s finding that “The mineral economy have underperformed compared

with country of a similar size and level of economic development
which lack the mineral bonus (1994, p. 12).” Beinga mineral based
economy tends to be a development “curse” given uncertain mineral price and
imperfectly meddling government in a global environment (see also Auty and
Evans, 1994; Lewis, 1989; Roemer, 1985).

Developing economy government has evidently taken up this resource curse
pessimism. These negative development effects have been incorrectly categorized by
them as the Dutch disease. The incorrect use of the Dutch disease terminology, as the
word “disease” implies unfortunate connotations, is of little concern. That the resource
curse thesis seems to be creating the widespread and overtly negative policy bias towards
developing countries’ resource endowments is of more concern, at least for the
developing countries that derive income directly or indirectly from the mineral industries.
The natural wish of each country may be an optimal exploitation of its resource
endowments even if this means postponing or stifling mineral production until ensuring
an adequate domestic environment through creating policy that reduces the effective
mineral endowment. According to the resource curse thesis, less well-endowed country
should do better than a country destined to become a victim of the resource curse thesis,

so the resource-rich country may try to temporarily or permanently transform itself into



one of the less well-endowed countries. This has led to Davis’ (1995) noting that “I see
the roughly 2% of developing nations that can be termed minerals-based economies
responding by downplaying or even ignoring their mineral endowments and proceeding
to an apparently higher growth path via the production of other, non-mineral related
goods.” Why has developing economy government taken up this resource curse

pessimism? This question leads to a summary of previous literature.

1.1. The Dutch disease versusthe resource curse thesis

The role of mining in developing economy has been among a series of concerns for
development economists. The pariahs of development economics have long been the
primary resource industries and the mining industries. Mineral-rich countries are said to
have rather development problems than development advantages (Lewis, 1984, 1989).
This has perhaps led to Gelb’s (1985) posing a question to which he has devoted

considerable research effort: “are the difficulties of economic management

through uncertain windfall gains so severe as to erode their large
ex-ante value, perhaps turning them into a net liability?” This question has
raised the resource curse issue.

Although the Dutch disease and the resource curse thesis are frequently thought to be
synonymous, they are two separate issues. The temporary or sustained increase in export
earnings leading to the coexistence of booming and lagging sector in an economy is
denoted by the Dutch disease. The ideal environment for the disease seems to be
generated by the mineral exporting economies with their booming mineral sector. The
core idea of the theory is that while manufacturing and agriculture sectors shrink the

mining sector booms, resulting in a medium-term deindustrialisation of the economy. The



name reflects the experience in the Netherlands in the 1970s, when the increase in natural
gas production from the Groningen fields has led to shrinking tradable sector (see
Kremers, 1986).

The resource curse thesis is a separate issue. According to the thesis, the present value
of negative effect of the mineral boom more than offset the present value of the positive
effect, leading to a net economic loss. One mechanism consistent with the anti-mining
bias in early development economics is the growth-inhibiting nature of the
deindustrialization implicit in the core Dutch disease model (see Chenery et al., 1986).
The temporary drop in output in the manufacturing sector, where industry-specific
learning-by-doing effect external to the firm (i.e. positive externality) occurs, results in
permanent loss in comparative advantage (van Wijnbergen, 1984; Krugman,

1987). Mineral exploitation may lead to growth and not be offset by any negative
deindustrialization effect, i.e. net positive effect may occur. The assumption is that the
mineral windfall is not used to subsidise these sectors through the appropriate policy
response (van Wijnbergen, 1984). In response to the Dutch disease effect,
manufacturing sectors were subsidised in most cases. In fact, some manufacturing sector
instead expanded (Fardmanesh, 1991), and most mineral economies did not experience
deindustrialisation (Auty and Evans, 1994). The original model omitted certain
aspects of developing economy, which were taken into account when modifying the core
Dutch disease theory (Bandara, 1991; Benjamin, Devarajan and Weiner, 1989;
Struthers, 1990). The most notable modified Dutch disease result seems to be

deagriculturalisation and a booming government sector.

1.2. The indirect effect of natural resource on economic growth through institutions

To explain the poor growth performance of resource-rich country, several other
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theories have been advanced by economists and political scientists. These theories appear
to be converging: rent-seeking models; and institutional explanation.

In resource-rich country, the role of rent-seeking may be potentially destructive. The
underlying assumption of rent-seeking models is that resource rents are easily
appropriable, leading to bribes, public policies being distorted, and labour being diverted
away from productive activities to seeking public favours (Torvik, 2002). However, the
basic rent-seeking explanation may be too blunt because resources are a curse to
development only for some countries but not for others as suggested by the available
evidence. The attempts have been made to enrich rent-seeking models with multiple
equilibria, where comparative statics are conditional on the specific prevailing
equilibrium. In such systems, “initial conditions” essentially determine the
context-specific effect of resource abundance on growth (e.g. Acemoglu, 1995;
Baland and Francois, 2000). Mehlumetal.,, (2002) point out that a country’s
governance institutions may influence the effect of resource abundance on growth. An
institution-specific analysis of the resource curse, while regarding institution as
pre-determined or fixed, has been carried out by the authors.

Although resource and institution may be connected, what matters may be the type of
resource and, in terms of institutional features, the form of government and its policies.
For example, lower or negative rate of “genuine saving”, which is saving adjusted for
resource depletion, due to the inability of host country to manage resource revenues
sustainably may lead to the curse as argued by Atkinson and Hamilton (2003). That is,
(macroeconomic) policies are important. Auty (2001a, 2001b) examines transition
economy. He argues that factional and predatory oligarchic polities, what are
governments promoting narrow sectional interests (see Karl, 1997, and Ross, 2001), tend

to dominate resource-rich countries, especially those with “point resources” (e.g. oil



fields) that are concentrated in space. “Bad policies”, and the so-called rentier effect,
repression effect, or policies postponing the transition to competitive industrialization and
economic diversification are expected to be seen in countries well-endowed with point
resource. Infant industries may make up the burgeoning non-tradable sector, and public
sector may become inflated and unproductive. These sectors may be supported by the
resource sector as a possible outcome.

Political and institutional variables may play key role in economic growth as
supported by ample empirical evidence. One of the major factors shaping institutional
context is resource abundance, as shown by Leite and Weidmann (LW) (2002). They
demonstrated that growth is determined by the level of corruption, which in turn is
affected by resource, so there is an important indirect effect, but no direct effect, of
resource wealth on economic performance. That is, the “social infrastructure” could be
shaped by resource abundance. Its importance has been demonstrated by Hall and Jones
(1999).

Two recent papers by Isham et al., (IWPB) (2005) and Sala-I-Martin and Subramanian
(SS) (2003) have confirmed and placed this important result in a more general context.
Instead of examining only corruption, which is just one aspect of institutional quality,
alternative and broader governance indicator has been explored by IWPB and SS. Their
findings are that resource abundance is inversely proportional to economic growth when
failing to control for institutional quality. Natural resources, however, do not appear to
have separate adverse effect on growth at a given level of institutional quality and price
volatility. Growth is affected by institutional quality, which in turn is inversely
proportional to “point resources”, such as oil fields, i.e. resource has indirect effect on
growth through institutional quality. Institutional quality is not significantly correlated

with diffuse natural resources, such as food and agricultural products.



Overall picture is that although the direct effect of resource wealth on economic
performance becomes insignificant when controlling for institutional quality, an indirect
effect remains significant. Institutional quality is among the important determinants of

economic growth, and is negatively affected by certain types of resource wealth.

1.3. Natural resource abundance versus dependence

Sections 2.1. and 2.2. have summarised popular explanations for the curse: the Dutch
disease; rent-seeking models; and institutional explanations. One explanation for the
curse that seems to be supported by growing evidence is the adverse impact of resource
on institutions. Institutions, such as governance and the legal system, can be damaged by
natural resource exports indirectly or directly. The former occurs as the incentives to
reform, to improve infrastructure, or to even establish a well-functioning tax bureaucracy
are removed. The latter occurs as the fight to control resource rents is provoked. This
effect is the most problematic based on growing evidence (Harford and Klein, 2005).

Various authors (e.g. Bulte et al., 2005; Isham et al., 2005; Ross, 2001) have provided
empirical support for this view. For countries with good institutions, resource abundance
can be rather a blessing than a curse, vice versa (Mehlum et al., 2006). However, the new
consensus view argues that the institutional context per se is endogenous and varies with
respect to resource endowments (Robinson et al., 2006; Jensen and Wantchekon, 2004;
Sokoloff and Engerman, 2000). “Institutional quality”, the exact definition of which is
debateable, refers to the rules of the game as agreed by most economists, and is a
significant driver of economic development and of growth (Rodrik et al., 2004).

The limitations that emerge through literature review is summarised as follows. One is
thatthe associations between the natural resource abundance, measured as a stock, and the

indicators of human welfare and development are not well understood. Brunnschweiler



and Bulte (BB) (2008) distinguish between resource dependence (measured as the share
of primary exports in GDP) and resource abundance (stock-based measure), and examine
their associations with economic growth. Development indicators are different from the
growth in GDP per capita. Development indicators are commonly expressed as “levels,”
which capture varying economic performance across long period of time and are directly
relevant to welfare measured by consumption of goods and services (Hall & Jones, 1999).
The change in levels over time is the measure of economic growth. According to the
empirical study by Easterly et al. (1993), the correlation of growth rates across decades is
weak, so varying growth rates by countries may be transitory and “levels” may be a more
appropriate measure for development and welfare. Moreover, aggregate growth statistics
do not capture distributional considerations, but development and welfare indicators do.
For instance, the percentages of population meeting the basic human needs are captured
by some indicators, such as the percentage of population having access to safe water
supply, sanitation, etc. This paper will examine the associations among the resource
abundance, economic growth, and the indicators of human welfare and development.

Another limitation is that the relationship between resource abundance and long-run
development is not well understood. Bulte et al. (2005) examine the association between
the resource dependence at the start of observation period and the indicators of human
welfare and development at the end of observation period. Davis (1995) compares the
changes in the levels of development during period 1970-1989 between mineral exporters
and non-mineral exporters, using wider range of development indicator. This paper will
examine more recent time period (1990-2010), and the association between resource
abundance and the long-run development.

The other limitation is that the relationships between the total of human capital,

institutional quality, investment rate, and resource abundance and (1) economic growth,



and (2) long-run development, are not well understood as previous literature has treated
these four factors independently. Relatively resource-rich countries (e.g. Ireland, Trinidad
and Tobago, and United Kingdom) seem to have experienced relatively small change in
the level of development, vice versa (e.g. Morocco and Mozambique). However, there are
some relatively resource-rich countries that have experienced relatively large increase in
the level of development (e.g. Cameroon and Niger). Similarly, some relatively
resource-poor countries have experienced relatively small increase in the level of
development (e.g. Portugal and Jamaica). In both cases, other factors that seem to have
been associated with the magnitude of the change in the level of development are human
capital, investment rate, and institutional qualities; Cameroon and Niger have relatively
low scores on these three factors, Jamaica has relatively high scores, and Portugal has
relatively low score on human capital but high scores on investment rate and institutional
qualities. What seem to be related to the magnitude of change in the level of development
are not only these four independent factors but also the total of these four factors. Thus,
this paper will examine the association between the total of human capital (H),
investment rate (1), institutional quality (1), and natural resource abundance (R), measured
by the HIIR index, and the level of development.

The contributions of this paper are the following. The work by (1) BB (2008) is
extended by examining the relationship between the natural resource abundance and the
level of development, and (2) Bulte et al. (2005) is extended by examining the long-run
development, and additional indicators of human welfare and development. This paper
also extends previous works by (1) examining the regional differences in long-run growth
and development and the underlying factors that explain such differences, and (2)
introducing the HIIR index that measures the total of human capital, investment rate,

institutional quality, and natural resource abundance. The objectives of this paper are to



examine the relationships between natural resource abundance and (1) economic growth,
and (2) long-run development, and the relationships between the HIIR index and (1) and
(2). Data for period 1990-2010 is examined. The aim is to find initial/past conditions that
are associated with subsequent long-run growth and development that contributes to
achieving the sustainability.

The remainder of this paper is organised as follows. Section 2 summarises the data
collected and methodology used. Section 3 summarises the empirical evidence for period

1990-2010. Section 4 discusses the evidence presented in Section 3. Section 5 concludes.

METHODOLOGY

The following selection of data is based on the works by BB (2008), Bulte et al.,
(2005), SW (1997), and Davis (1995). Based on bivariate correlations of all the data used
by these authors, the key variables that seem to explain the magnitude of the change in
the level of development and growth rate are chosen. The samples are categorised
according to the growth rates and the magnitudes of the changes in the levels of
development (top third, mid-range, bottom third). Then, the means and medians of
chosen variables are compared.

Average annual growth rate: The calculation of average annual growth rate is as
follows: (In(GDPEA2009)-In(GDPEA1990))/19, where In(GDPEA2009) and
In(GDPEA1990) are the natural log of real GDP divided by economically active
population in 2009 and 1990 respectively (source: World Development Indicator).

Natural resource abundance: the total natural capital in US$ per capita in 1994
(source: World Bank, 1997). It includes cropland, pastureland, timber and non-timber

forest resources, protected areas, and subsoil assets. Subsoil assets include energy
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resources (oil, natural gas, hard coal, lignite) and other mineral resources (bauxite, copper,
gold, iron, lead, nickel, phosphate, silver, tin, zinc).

Investment rate: the ratio of real gross domestic investment (public plus private) to
real GDP in 1990 (source: World development indicator).

Resource dependence: the share of primary product exports in GNP (or GNI) in 1990.
Primary products refer to “fuels” and “non-fuel primary products” in World development
indicator published by World Bank. They include the followings: SITC sections 0 (food
and live animals); 1 (beverages and tobacco); 2 (crude materials except fuels); 3 (mineral
fuels); 4 (animal and vegetable oils and fats); 22 (oil seeds, oil nuts, and oil kernels); 27
(crude fertilizer, minerals); 28 (metalliferous ores, scrap); and 68 (non-ferrous metals).

Human capital: secondary school enrolment rate in 1970 (source: SW, 1997).

Fraction of the population speaking a major European language as first language
(English, German, French, Spanish, or Portuguese).Source: Hall and Jones, 1999.

Development indicator: Development indicator measures the level of satisfaction of
basic human needs. The basic human needs considered here are life expectancy at birth
(years), infant mortality rate (per 1,000 live births), population using improved
drinking-water sources (%), population using improved sanitation facilities (%), and
primary school enrolment rate (% gross), following previous literature (Bulte et al., 2005;
Davis, 1995). The sources for these indicators are World development indicator, Human
Development Report, and Global Health Observatory. The values of these five indicators
are normalised to take values on a scale of 0 (worst) - 10 (best). They are summed to
create an original index that measures the level of development. This index takes values
on a scale of 0 (worst) - 50 (best). Note that the five indicators are given the same weight.
That is, they are assumed to be equally important in determining the level of

development.

11



HIIR index: How is the HIIR index created? The values of four constituents (human
capital, investment rate, institutional quality, and natural resource abundance) are
normalised and then summed. Following Bulte et al.(2005), institutional quality variables
include 1996 values of the World Bank’s rule of law indicator and government
effectiveness indicator (source: World Governance Indicators). The values are
recalibrated to assume scores 0 (worst) - 5 (best). Bulte et al. (2005) note that the effect
of institutional quality on development performance varies by the institutional quality
indicator. Following their work, above-mentioned two indicators are included in this
paper. H, I, I, and R are combined to form the HIIR index for the year 1990. The values
of two institutional quality indicators are summed to create a single index of institutional
quality, which takes the values on a scale of 0 (worst) — 10 (best). An assumption is that
two constituents, which are given equal weights, are assumed to be equally important in
forming the institutional quality index. The values of measurements for human capital,
investment rate, and natural resource abundance are adjusted to take the values on a scale
of 0 (worst) — 10 (best). The values of H, I, I, and R are then summed to create the values
for the HIIR index, which takes values on a scale of 0 (worst) — 40 (best). An assumption
is that the four constituents, which are given same weights, are assumed to be equally

important in forming the HIIR index.

EMPIRICAL RESULTS

3.1. Natural resource abundance

Have the relatively resource-rich countries experienced relatively fast economic

growth in the past two decades (i.e. period 1990-2009)? Table 1 provides a simple

12



comparison of countries that have experienced high (top third), moderate (mid-range),
and low average annual growth rates (bottom third). The mean and median of natural
resource abundance and other relevant variables chosen based on previous literature are
compared. Table 1 shows that the countries with high average annual growth rate has
relatively (1) high investment rate, and (2) low share of primary exports in GNP.
However, there is no evidence for the relatively resource-rich countries experiencing
relatively fast economic growth in the past two decades.

Do the average annual growth rates differ across regions? According to Figure 1, the
countries in the 4™ quartile are mostly European countries, 3" African countries, 2"
OECD members, and 1* African countries (the categorisations of countries are based on
World Bank and CIA World Factbook). The evidence shows that some African countries
have experienced faster economic growth than the others.

What factors explain such difference seen within the African region? Table 2 provides the
same comparison done in Table 1 for European countries, OECD members, and African
countries. European countries and OECD members that have experienced relatively fast
growth have had relatively high natural resource abundance, vice versa. The examples are
Norway and Belgium (see Figures 1 and 2). There is no evidence to suggest that this has
also been the case for African countries. The evidence shows that African countries that
have experienced relatively fast growths have had high scores on human capital, vice
versa. The examples are Guinea-Bissau and Mauritius. Why are relatively high growth
rates associated with relatively high natural resource abundance among European
countries and OECD members but not among African countries? Similarly, why are
relatively high human capital accumulation associated with relatively high growth rate in
Africa but not in Europe and among OECD members? What explains these differences

across regions? This point will be further discussed in Section 4.
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Table 1. Natural resource abundance and annual growth rates during the period 1990-2009

Fraction of the

Point resource population speaking

Average . . a major European
Share of primary  The ratio of sum of  exports (fuels and -
annual S | d ; . d X I Secondary school language as first Rule of Law (max.
rowth amples  product exports in imports an minerals) as a enrolment rate language (English - 5.00)
9 GNP exports to GDP share of total ' '
rate exoorts German, French,
P Spanish, or
Portuguese)
1990-2009 1990 1970-1989 1990 1970 2009
Mean Median Mean Median  Mean Median Mean Median Mean Median Mean  Median
High 52 0.11 0.08 0.71 0.60 0.08 0.03 0.13 0.13 0.23 0.00 2.44 2.39
Moderate 52 0.13 0.09 0.70 0.59 0.05 0.02 0.16 0.12 0.31 0.00 2.83 2.72
Low 51 0.18 0.15 0.70 0.60 0.09 0.02 0.09 0.04 0.23 0.00 1.99 1.77

Sources: World Bank, World Development Indicators online; Sachs, J. D., & Warner, A. M., 1997 (cited in references); World Bank, 1997
(cited in references); UN Development Programme, Human Development Report online; World Health Organization, Global Health
Observatory online; and World Bank, World Governance Indicators online.
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Table 1. Continued

GDP per
Average annual Gover_nment Investment rate as economic_ally active Subsoil assets thal natural
rowth rate Samples Effectiveness a share of GDP population (F_’PP (US$ per capita) capital (_US$ per

g (max. =5.00) (%0) USS$ per capita) P P capita)
1990-2009 2009 1990 1990 1994 1994

Mean Median Mean Median Mean Median Mean Median Mean  Median
High 52 2.51 2.43 23.85 25.15 12229.46  8784.15 2217.37 330.00 7523.60 5550.00
Moderate 52 291 2.86 23.85 23.09 17865.88 12490.80 1242.42 320.00 8156.49 4200.00
Low 51 2.00 1.75 20.89 20.17 13626.39 6607.53 450250 120.00 8426.00 5490.00

Sources: World Bank, World Development Indicators online; Sachs, J. D., & Warner, A. M., 1997 (cited in references); World Bank, 1997

(cited in references); UN Development Programme, Human Development Report online; World Health Organization, Global Health
Observatory online; and World Bank, World Governance Indicators online.
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Figure 1. Average annual growth rate during the period 1990-2009. Source: World Bank, World Development Indicators online. Note: Total

sample size is 155.
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Table 2. Natural resource abundance and annual growth rates during the period 1990-2009: Europe, OECD members, and Africa

Average annual

Share of primary

The ratio of sum of

Point resource

exports (fuels and

Fraction of the
population
speaking a major
Secondary school European language

Region growth rate Samples producéExFE) ortsin imports and minerals) as a share enrolment rate as first language
exports to GDP .
of total exports (English, German,
French, Spanish, or
Portuguese)
1990-2009 1990 1970-1989 1990 1970
Mean Median Mean  Median  Mean Median Mean Median Mean Median
Europe High 12 0.08 0.09 0.87 0.78 0.06 0.03 0.22 0.24 0.10 0.00
Moderate 16 0.05 0.04 0.70 0.64 0.01 0.01 0.23 0.22 0.40 0.01
Low 6 0.12 0.11 0.63 0.53 0.02 0.02 0.15 0.13 0.27 0.17
OECD High 10 0.07 0.07 0.79 0.75 0.07 0.03 0.20 0.22 0.21 0.00
members  Moderate 17 0.07 0.04 0.57 0.54 0.02 0.01 0.29 0.29 0.55 0.86
Low 4 0.09 0.08 0.61 0.53 0.01 0.01 0.23 0.26 0.27 0.17
Africa High 11 0.19 0.12 0.57 0.56 0.14 0.04 0.06 0.05 0.13 0.00
Moderate 12 0.15 0.15 0.69 0.51 0.01 0.00 0.03 0.01 0.01 0.00
Low 22 0.14 0.15 0.74 0.60 0.08 0.07 0.02 0.02 0.01 0.00

Sources: World Bank, World Development Indicators online; Sachs, J. D., & Warner, A. M., 1997 (cited in references); World Bank, 1997
(cited in references); UN Development Programme, Human Development Report online; World Health Organization, Global Health

Observatory online; and World Bank, World Governance Indicators online.
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Table 2. Continued

GDP per economically

Region ':r\llgﬂg?e Samples Rule o_f Law (max. gf(;ggt'}cgeer;; In;gz;r?:r; glt)epas active populatio_n (PPP Subsoil assets (US$ per
growth rate =5.00) (max. = 5.00) (%) USS$ per capita) capita)
1990-2009 2009 2009 1990 1990 1994
Mean Median Mean Median Mean Median Mean Median Mean Median
Europe High 12 2.92 3.25 2.89 3.19 25.05 25.49 22863.92 16772.40 10310.00 10310.00
Moderate 16 3.66 3.93 3.74 3.71 25.07 23.48 30961.30 33001.08 522.73 230.00
Low 6 3.20 3.51 3.07 3.44 21.14 23.03 27013.55 33259.08 75.00 75.00
OECD members High 10 3.29 3.55 3.15 3.36 23.87 24.85 26124.23 21772.88 6600.00 3055.00
Moderate 17 3.86 4.24 3.99 4.16 23.72 23.16 35120.87 36336.70 1870.00 570.00
Low 4 3.88 3.84 3.82 3.87 25.21 24.56 38249.99 36257.70 63.33 40.00
Africa High 11 2.02 1.97 1.94 1.97 18.79 18.15 4335.99 3523.43 346.67 330.00
Moderate 12 2.25 2.27 2.29 2.32 25.96 23.04 5083.68 1905.97 483.75 45.00
Low 22 1.63 1.57 1.65 1.60 18.26 17.28 4384.84 2302.67 267.00 90.00

Sources: World Bank, World Development Indicators online; Sachs, J. D., & Warner, A. M., 1997 (cited in references); World Bank, 1997
(cited in references); UN Development Programme, Human Development Report online; World Health Organization, Global Health

Observatory online; and World Bank, World Governance Indicators online.
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Table 2. Continued

Average .
Region annua%1 Samples Totjlsgatural cgpltal
growth rate ( per capita)
1990-2009 1994
Mean Median
Europe High 12 24000.00 24000.00
Moderate 16 7363.64 4940.00
Low 6 3745.00 3745.00
OECD members  High 10 16595.00 16110.00
Moderate 17 14196.88 7845.00
Low 4 3263.33 2300.00
Africa High 11 3358.33 2380.00
Moderate 12 3002.73 2200.00
Low 22 5090.71 5200.00

Sources: World Bank, World Development Indicators online; Sachs, J. D., & Warner, A. M., 1997 (cited in references); World Bank, 1997
(cited in references); UN Development Programme, Human Development Report online; World Health Organization, Global Health
Observatory online; and World Bank, World Governance Indicators online.
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The above findings lead to following question: to what extent do these
implications carry over to indicator of human welfare and development
(e.g. the level of development), which represent level rather than growth
rate? Do the economies that have experienced relatively rapid economic growth
experience relatively large increase in the level of development? Does the magnitude of
the change in the level of development differ across regions? Is it related to natural
resource abundance?

Table 3, again, provides a simple comparison of countries that have experienced high,
moderate, and low annual growth rates. The mean and median of the change in the level
of development are compared. Table 3 shows that countries that have experienced
relatively fast economic growth have experienced relatively small change in the level of
development, vice versa. The examples are Niger and Trinidad and Tobago (see Figures 1
and 3).

According to Figure 3, the countries in the 4™ and 3" quartiles are mostly African
countries, 3 and 2™ the Middle Eastern and Northern African countries, and 1% the
OECD high income members, OECD members, and Europe. The magnitude of the
change in the level of development varies widely among the African nations as have been
observed with growth rate.

What factors explain such wide variance seen within the African region? Table 4
provides the same comparison as Table 3 but this time the samples are divided into
following regions as done previously: Europe, OECD members, and Africa. The evidence
shows that the magnitude of the change in the level of development does not vary by
growth rate among European countries. However, the samples are limited to Ireland and
Portugal. The OECD members that have grown relatively fast have experienced relatively

large increase in the level of development, vice versa. The examples are Spain and
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Table 3. The level of development and annual growth rates

Average

annual Samples Change in the level

growth of development

rate

1990-2009 1990-2010
Mean Median

High 52 0.16 0.17

Moderate 52 0.12 0.05

Low 51 0.61 0.31

Sources: World Bank, World Development Indicators online; World Bank, 1997 (cited in references); UN Development Programme, Human
Development Report online; and World Health Organization, Global Health Observatory online.
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Figure 3. The change in the level of development over the period 1990-2010. Sources: World Bank, World Development Indicators

online; UN Development Programme, Human Development Report online; and World Health Organization, Global Health Observatory
online. Note: Total sample size is 47.
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Table 4. The level of development and annual growth rates: Europe, OECD members, and
Africa.

Average

Region annual Samples Change in the level
growth of development
rate
1990-2009 1990-2010

Mean Median

Europe High 12 0.05 0.05
Moderate 16 0.05 0.05
Low 6

OECD members  High 10 0.13 0.13
Moderate 17 0.07 0.05
Low 4

Africa High 11 0.17 0.17
Moderate 12 0.30 0.30
Low 22 0.80 0.42

Sources: World Bank, World Development Indicators online; World Bank, 1997 (cited in

references); UN Development Programme, Human Development Report online; and World

Health Organization, Global Health Observatory online.
Turkey (see Figures 1 and 3). In contrast, the African countries that have grown relatively
fast have experienced relatively small increase in the level of development, vice versa.
The examples are Tunisia and Niger (see Figures 1 and 3). Why are relatively high
growth rates associated with relatively small increase in Africa but not in Europe and
among OECD members? What explains such difference across regions? This point will
be discussed further in Section 4 .

Table 5 provides a simple comparison of countries that have experienced high,
moderate, and low change in the level of development. The mean and median of natural
resource abundance and other relevant variables chosen based on previous literature are
compared. The evidence shows that countries that have experienced relatively large
changes in the level of development have had relatively low natural resource abundance,
vice versa. The examples are Ireland and Mozambique (see Figures 2 and 3). The
evidence presented in Table 6, where the same comparison as Table 5 is done for African

countries, shows that the same applies for African countries.
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Table 5. Natural resource abundance and change in the level of development during the period 1990-2010

Point resource

Fraction of the
population

Change in Share of primary  The ratio of sum of exports (fuels and speaking a major
; . - Secondary school  European language Rule of Law (max.
the level of  Samples  product exportsin imports and minerals) as a enrolment rate as first lanquage - 5.00)
development GNP exports to GDP share of total . guag e
exoorts (English, German,
P French, Spanish,
or Portuguese)
1990-2010 1990 1970-1989 1990 1970 2009
Mean Median Mean Median Mean Median  Mean Median Mean Median Mean Median
High 17 0.17 0.14 0.46 0.49 0.03 0.03 0.08 0.03 0.08 0.00 1.69 1.67
Moderate 17 0.08 0.09 0.53 0.42 0.04 0.04 0.13 0.08 0.37 0.06 2.41 2.27
Low 17 0.13 0.09 0.68 0.52 0.06 0.01 0.14 0.11 0.68 0.89 2.93 3.14

Sources: World Bank, World Development Indicators online; Sachs, J. D., & Warner, A. M., 1997 (cited in references); World Bank, 1997
(cited in references); UN Development Programme, Human Development Report online; World Health Organization, Global Health
Observatory online; and World Bank, World Governance Indicators online.
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Table 5. Continued

Change in Government Investment rate as GDP per econom_ically . .
. active population Subsoil assets (US$ per  Total natural capital
the level of ~ Samples Effectiveness (max. a share of GDP (PPP US$ per capita) capita) (US$ per capita)
development =5.00) (%)
1990-2010 2009 1990 1990 1994 1994
Mean Median Mean Median Mean Median Mean Median Mean Median
High 17 1.71 1.69 19.36 17.86 3071.09 2663.51 80.00 30.00 5420.00 5300.00
Moderate 17 2.58 2.69 24.70 23.63 10316.20  9738.46  1233.33 690.00 6658.75 6810.00
Low 17 3.06 3.11 22.80 22.99 24163.79  22040.50 3168.00 2630.00 10702.00 12110.00

Sources: World Bank, World Development Indicators online; Sachs, J. D., & Warner, A. M., 1997 (cited in references); World Bank, 1997

(cited in references); UN Development Programme, Human Development Report online; World Health Organization, Global Health
Observatory online; and World Bank, World Governance Indicators online.
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Table 6. Natural resource abundance and change in the level of development during the period 1990-2010: Africa

Fraction of the

PoiNt resource population speaking a

Change in . The ratio of sum of major European
Share of primary . exports (fuels and Secondary school :
the level of  Samples . imports and exports ; language as first
product exports in GNP minerals) as a share enrolment rate .
development to GDP language (English,

of total exports German, French,

Spanish, or Portuguese)

1990-2010 1990 1970-1989 1990 1970

Mean Median Mean Median Mean Median Mean Median Mean Median
High 9 0.13 0.13 0.50 0.50 0.07 0.07 0.02 0.01 0.00 0.00
Moderate 2 0.09 0.09 1.00 1.00 0.06 0.06 0.02 0.02 0.05 0.05
Low 1 0.21 0.21 0.56 0.56 0.21 0.21 0.02 0.02 0.01 0.01

Sources: World Bank, World Development Indicators online; Sachs, J. D., & Warner, A. M., 1997 (cited in references); World Bank, 1997
(cited in references); UN Development Programme, Human Development Report online; World Health Organization, Global Health
Observatory online; and World Bank, World Governance Indicators online.
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Table 6. Continued

GDP per
Change in Rule of Law (max. =  Government Effectiveness  Investment rate as a economlc_ally active Subsoil assets (US$ per
the level of ~ Samples _ population (PPP .
5.00) (max. = 5.00) share of GDP (%) . capita)
development USS$ per capita)
1990-2010 2009 2009 1990 1990 1994
Mean Median Mean Median Mean Median Mean Median Mean Median

High 9 1.59 1.53 1.66 1.69 17.32 17.86 2902.74 2183.52 96.00 60.00
Moderate 2 2.74 2.74 2.80 2.80 30.37 30.37 9436.91 9436.91  1285.00 1285.00
Low 1 1.77 1.77 1.91 1.91 28.59 28.59 16147.86 16147.86

Sources: World Bank, World Development Indicators online; Sachs, J. D., & Warner, A. M., 1997 (cited in references); World Bank, 1997
(cited in references); UN Development Programme, Human Development Report online; World Health Organization, Global Health
Observatory online; and World Bank, World Governance Indicators online.
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Table 6. Continued

Change in the level of Total natural capital

development Samples (US$ per capita)
1990-2010 1994

Mean Median
High 9 5708.33 5885.00
Moderate 2 6775.00 6775.00
Low 1

Sources: World Bank, World Development Indicators online; Sachs, J. D., & Warner, A. M., 1997 (cited in references); World Bank, 1997
(cited in references); UN Development Programme, Human Development Report online; World Health Organization, Global Health
Observatory online; and World Bank, World Governance Indicators online.
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3.2. Integrating human capital (H), investment rate (1), institutional quality (I), and

natural resource abundance (R): The HIIR index

Section 1.1. has treated human capital (H), investment rate (I), institutional quality (1),
and natural resource abundance (R) as four independent factors. This section will
examine the association between the total of these four factors, measured by the HIIR
index, and long-run growth and development.

Is relatively rapid economic growth associated with relatively high score on the HIIR
index? Table 7 provides a comparison of countries with high, moderate, and low average
annual growth rates. The mean and median of the values of the HIIR index are compared.
The evidence shows that relatively rapid economic growth is associated with relatively
high score on the HIIR index in Europe but not in Africa and among OECD members,
vice versa. The examples are Norway and Spain (see Figures 1 and 4). What explains this
difference across regions? This point will be discussed further in Section 4.

The above finding leads to the following question: to what extent does this implication
carry over to the indicator of human welfare and development? Is relatively large change
in the level of development associated with relatively high score on the HIIR index?
Table 8 provides a comparison of countries with high, moderate, and low change in the
level of development. The mean and median of the values of HIIR index are compared.
There is evidence that relatively large increase in the level of development have been
associated with relatively small score on the HIIR index, vice versa. The examples are
Niger and Namibia (see Figures 3 and 4).

Does the relationship between the HIIR index and the level of development differ

across regions? Table 8 shows the evidence that there is no regional difference (the data
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Table 7. The HIIR index and average annual growth rates during period 1990-2009

Average
Region g?gvk‘/'?kl\ Samples HIIR90
rate
1990-2009 1990
Mean  Median
All regions High 52 13.13 12.48
Moderate 52 16.53 17.58
Low 51 10.77 10.42
OECD members High 12 18.93 20.73
Moderate 16 20.54 20.12
Low 6 17.77 19.75
Europe High 10 22.42 22.42
Moderate 17 19.91 19.79
Low 4 16.41 16.41
Africa High 11 9.48 9.20
Moderate 12 9.92 9.66
Low 22 5.34 5.92

Sources: World Bank, World Development Indicators online; World Bank, 1997 (cited in
references); UN Development Programme, Human Development Report online; World
Health Organization, Global Health Observatory online; and World Bank, World
Governance Indicators online.

for Middle East and North Africa was unavailable) between African countries and OECD
high income members.

Do four components of the HIIR index substitute each other? Table 9 provides a
comparison of countries with high, moderate, and low natural resource abundance. The
means and medians of the scores (on the scale of 0 (worst) — 10 (best)) of human capital,
institutional quality, and investment rate are compared. The evidence shows that human
capital, institutional quality, and natural resource abundance are complementary.

However, the evidence shows that natural resource abundance and investment rate are

neither complementary nor substitutes.

4. DISCUSSION

Section 4 is organised as follows. Sections 4.1 and 4.2 explain the how the

associations among the magnitude of the change in the level of development, growth rate,
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Figure 4. The HIIR index for year 1990. The values are on the scale of 0 — 40. Sources: World Bank, World Development Indicators online;
World Bank, 1997 (cited in references); UN Development Programme, Human Development Report online; World Health Organization,
Global Health Observatory online; and World Bank, World Governance Indicators online. Note: Total sample size is 54.
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Table 8. The HIIR index and the level of development during period 1990-2010

Change in
Region the level of Sample HIIR90
development
1990-2010 1990
Mean Median
All regions  High 17 6.10 6.10
Moderate 17 11.32 11.72
Low 17 18.00 17.66
Africa High 9 6.10 6.10
Moderate 2 10.63 10.63
Low 1
OECD high  High 5 11.97 11.97
income Moderate 1 19.07 19.05
Low 0

Sources: World Bank, World Development Indicators online; World Bank, 1997 (cited in
references); UN Development Programme, Human Development Report online; World
Health Organization, Global Health Observatory online; and World Bank, World
Governance Indicators online.

Table 9. Natural resource abundance and human capital, institutional quality, and investment
rate

Total natural capital Instltut_lonal Secondary school Investment rate as
(US$ per capita) Samples quality enrolment rate ashare of GDP
(max. = 5.00) (%)

1994 1996 1990 1990

Mean Median Mean Median Mean  Median
High 18 6.77 8.01 7.05 8.62 1.72 1.65
Moderate 18 5.40 5.27 5.17 5.07 1.69 1.86
Low 18 4.75 4.63 4.30 3.52 2.18 2.09

Sources: World Bank, World Development Indicators online; World Bank, 1997 (cited in
references); UN Development Programme, Human Development Report online; and
World Bank, World Governance Indicators online.

natural resource abundance, and the HIIR index varies across regions, thus the need to
examine the conditions associated with long-run growth and development for individual
region rather than for all regions and countries. Sections 4.3 and 4.4 focus on Africa. Why
Africa? African countries have relatively low values of GDP per economically active

population and of the levels of development compared to other regions (see Figures 5 and
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Figure 5. GDP per economically active population (aged 15-64) during the period 1990-2010.
Source: World Bank, World Development Indicators online. Note: Total sample size ranges
between 193-209. The samples vary each year, partly causing the rise and fall in the values of
means and medians.
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Figure 6. The level of development during period 1990-2010. The values are on the scale
of 0 (worst) — 50 (best). Sources: World Bank, World Development Indicators online; UN
Development Programme, Human Development Report online; and World Health
Organization, Global Health Observatory online. Note: Total sample size ranges between
83-155. The samples vary each year, partly causing the rise and fall in the values of

means and medians.
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4.1.

6). Given that the aim of this paper is to find some initial/past conditions associated with
subsequent long-run growth and development, this research may have more significant
implication for countries currently with relatively low levels of development and income
per capita,, and those that have experienced relatively large increase in their levels of
development. Note that the generalisations made in this section apply to only the
countries (for which the data is available) included in the samples (Algeria, Angola,
Benin, Botswana, Burkina Faso, Burundi, Cameroon, Cape Verde, Central African
Republic, Chad, Comoros, Cote d'lvoire, Egypt, Dem. Rep. Congo, Djibouti, Equatorial
Guinea, Gabon, Guinea-Bissau, Ethiopia, Ghana, Guinea, Kenya, Lesotho, Liberia,
Madagascar, Malawi, Mali, Mauritania, Mauritius, Morocco, Mozambique, Namibia,
Niger, Nigeria, Republic of Congo, Rwanda, Sierra Leone, Slovenia, South Africa,
Sub-Saharan Africa (all income levels), Sub-Saharan Africa (developing only), Sudan,
Swaziland, Tanzania, The Gambia, Togo, Tunisia, U.S.S.R., Zambia, Zimbabwe; total of
50 countries), not the entire Africa. Section 4.3 discusses the conditions associated with
relatively large/small changes in the levels of development. Section 4.4 attempts to derive
conditions that may be important for non-declining levels of development. Section 4.5
discusses the associations among aid, natural resource abundance, institution, economic
growth, and human welfare and development. Section 4.6 discusses the implication of the
association between the HIIR index and long-run development for all countries (for

which the data is available; total of 54 countries).

The associations among growth rate, human capital, natural resource abundance, and

the HIIR index: variation across Africa, Europe, and OECD members

Relatively high growth rates were found to be associated with relatively high scores on
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natural resource abundance and on the HIIR index among European countries and OECD
members but not among African countries. Similarly, the relatively high scores on human
capital accumulation were found to be associated with relatively high growth rate in
Africa but not in Europe and among OECD members. What explains these differences
across regions? To answer this question, one should examine how the values of GDP per
economically active population have changed over period 1990-2010 (see Figure 5). The
means and medians of GDP per economically active population for all countries and
regions (for which the data is available), Europe, OECD members, and Africa are
compared. The evidence shows that European countries have relatively high levels of
development, which have changed relatively rapidly during the period 1990-2010. In
contrast, African countries have relatively low GDP per economically active population,
which have increased relatively slowly. OECD members are in between. Africa, Europe,
and OECD members have different values of GDP per economically active population,
and experienced different growth rates. Depending on the values of GDP per
economically active population and region-specific factors, the associations between

growth rate and (1) human capital, and (2) natural resource abundance may vary.

4.2. Association between growth rate and the magnitude of change in the level of
development: variation across Africa, Europe, Middle East and North Africa, and OECD

(high income) members

Relatively high growth rates are associated with relatively small increase in the level
of development in Africa but not in Europe and among OECD members. What explains
this difference across regions? To answer this question, one should examine how the level

of development has changed over period 1990-2010 (see Figure 6). The means and
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medians of the levels of development for all countries and regions (for which the data is
available), Europe, OECD high income, OECD members, Africa, and Middle East and
North Africa are compared. The evidence shows that European countries, OECD high
income members, and OECD members have relatively high levels of development, which
have changed relatively little during period 1990-2010. In contrast, African countries
have relatively low levels of development, which have increased relatively largely.
Middle East and North Africa (MENA) are in between. Africa, Europe, MENA, and
OECD (high income) members have different levels of development, and experienced
different magnitudes of changes in the levels of development. Depending on the levels of
development and region-specific factors, the association between growth rate and the

magnitude of the change in the level of development may vary.

4.3. Conditions associated with the magnitude of change in the level of development:
Africa
4.3.1. Large increase in the level of development

4.3.1.1. Slow growth and low human capital accumulation: Guinea-Bissau and Niger

African countries that have experienced relatively slow growths have relatively low
scores on human capital. Relatively slow growths are associated with relatively large
increases in the levels of development. The examples are Guinea-Bissau and Niger.

Guinea-Bissau experienced relatively slow growth (average annual growth rate of
1.15%, which is in the bottom third) during the past two decades. It had relatively low
accumulation of human capital (secondary school enrolment rate of 0.00% in the year
1970).

The other example is Niger. During the past two decades, Niger experienced relatively
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slow economic growth (average annual growth rate of 1.18%, which is in the bottom

third), and largest increase in the level of development (208.00%).

4.3.1.2. Low natural resource abundance: Mozambique

In Africa, relatively large changes in the levels of development are associated with
relatively low scores on natural resource abundance. An example is Mozambique.

Mozambique experienced relatively large increase in the level of development
(175.00%, which is in the top third) during the past two decades. It had relatively low
natural resource abundance; its natural capital was worth US $1,130 per capita in the year

1994 (in the 2" quartile).

4.3.1.3. Low score on the HIIR index: Niger

Relatively large change in the level of development is associated with relatively high
score on the HIIR index. An example is, again, Niger. During the past two decades, Niger
experienced the largest increase in the level of development (208.00%). Its 1990 score on

the HIIR index was relatively low; 5.92, which was in the bottom quartile.

4.3.2. Small increase in the level of development

4.3.2.1. Fast growth and high human capital accumulation: Mauritius and Tunisia

African countries that have experienced relatively fast growths have relatively high
scores on human capital. Relatively high growth rates are associated with relatively small

increase in the level of development. The examples are Mauritius and Tunisia.
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Mauritius experienced relatively fast economic growth (average annual growth rate of
5.33%, which is in the top third) during the past two decades. It had relatively high
human capital accumulation (secondary school enrolment rate of 12.00% in the year 1970,
which is in the third quartile).

The other example is Tunisia. During the past two decades, it experienced relatively
fast economic growth (average annual growth rate of 4.40%, which is in the top third),

and relatively small increase in the level of development (17.02%).

4.3.2.2. High natural resource abundance: Tunisia

In Africa, relatively small change in the level of development is associated with
relatively high score on natural resource abundance. An example is, again, Tunisia.
Tunisia experienced relatively small increase in the level of development (17%, which is
in the mid-range) during the past twenty years. It had relatively high natural resource

abundance; its natural capital was worth US$6,370 per capita estimated for the year 1994.

4.3.2.3. High score on the HIIR index: Namibia

Relatively small change in the level of development is associated with relatively high
score on the HIIR index. An example is Namibia.

Namibia experienced relatively small increase in the level of development (22.91%,
which is in the mid-range) during the past two decades. Its 1990 score on the HIIR index
was relatively high; 10.63 on a scale of 0 (worst) — 40 (best), which was in the 2"

quartile.
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4.4.

Conditions for non-declining levels of development in Africa

As the above discussion has shown, the conditions related to non-declining levels of
development depend on the relative magnitudes of the changes in the levels of
development. The African countries currently with relatively high levels of development
have experienced relatively small increase in the level of development, vice versa (see
Figure 7). That is, the countries that have had relatively high levels of development two
decades ago have increased their levels of development marginally compared to those
that have had relatively low levels of development two decades ago. African countries
that have increased their levels of development marginally have had high resource
abundance, high scores on the HIIR index, large human capital accumulation, and
experienced fast economic growth. Such marginal increases in the levels of development
may have been due to investments being directed towards rather driving economic
growth than improving the levels of development, as opposed to African countries that
have increased their levels of development largely. These countries have had low natural
resource abundance, low scores on the HIIR index, small human capital accumulation,
and experienced slow economic growth. These countries tend to be poor (i.e. may have
not had the money to invest in bolstering economic growth) and seem to have relied on
some foreign aids (e.g. PRGF, MCC) to improve their levels of development, e.g.
Mozambique and Niger. This point will be discussed further in Section 4.5.

Based on the above discussions, some initial/past conditions that may contribute in
achieving the long-run, non-declining levels of development in Africa are deduced. For
African countries that already have relatively high levels of development to increase their
levels of development marginally, some initial/past conditions that may be important are

to (1) have large total of human capital, investment rate, institutional quality, and natural
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Figure 7. The level of development in 2010. The values are on the scale of 0 (worst) — 50 (best). The countries are in the same order as

Figure 3. Sources: World Bank, World Development Indicators online; UN Development Programme, Human Development Report online;

and World Health Organization, Global Health Observatory online. Note: Total sample size is 47.
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resource abundance, and fast economic growth, and (2) invest in education and
infrastructure, and manufacturing and services (i.e. diversifying the economy), driving
the economic growth. For African countries that still have relatively low levels of
development to increase their levels of development dramatically (they tend to have small
total of human capital, investment rate, institutional quality, and natural resource
abundance, and experience slow economic growth), receiving and spending the foreign

aids to improve their levels of development may be one of the important points.

4.5. Aid and the poor

This thesis did not consider the role of aid in its data analysis. However, the above
discussions led to the realisation that aid seemed to play a role in improving the levels of
development in some cases. This section would discuss how the above discussions might
be extended by incorporating the role of aid through associating the findings of this thesis
with that of previous literature. This would be a necessary step leading to suggestions (i.e.
how to consider the role of aid) for future research to address the limitations of this
research.

Finding the ways to allocate an aid most effectively to reduce poverty has been the
focus following the recent proliferation of cross-country studies examining the effect of
aid on economic growth (Gomanee et al., 2005). That aid cannot be targeted to the poor
is the underlying assumption of one answer. Consequently, countries should have good
policies to receive an aid. What are “good” policies? To answer this question, we must
understand the concept of institution. BB (2008) distinguish between two different
perspectives on institutions. Institutions are interpreted in two ways by analysts: "deep

and durable™ characteristics of societies (Glaeser et al., 2004) versus the reflection of
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“changeable policy outcomes” (Rodrik et al., 2004). The former perspective means
institutions are considered as persistent constitutional variables, e.g. presidential systems
versus parliamentary ones, or the specification of electoral rules. Policy-makers, for
example, invest in human capital for public servants, uphold the rule of law, and fight
corruption by formulating specific short-term “governance” policies within the
framework of constitutional design. Wide range of policy outcomes (institutional proxies
and otherwise (Persson and Tabellini, 2003, 2004)) are therefore determined by
constitutional design. One way to determine whether the policies are “good” or “bad” is
to use some indicators. An example is World Governance Indicator published by World
Bank. This indicator takes a value on the scale of approximately -2.5 (worst) — 2.5 (best)
and measures several dimensions of institutional quality, e.g. rule of law, control of
corruption, government effectiveness, etc. Why should aid be allocated to those countries
with good policies?

By allocating the aid to those countries with good policies, growth is achieved, which
in turn reduces poverty (Collier and Dollar, 2002). Does this mean achieving growth is
“good”? According to previous cross-country studies on resource curse, if natural
resource abundance leads to rapid economic growth, it is a blessing. The opposite is a
curse. However, this thesis goes one step further. It presents the evidence (for period
1990-2010) that in Africa, the countries that have experienced relatively slow economic
growth have experienced relatively large increases in the levels of development, vice
versa. Therefore, slow economic growth (i.e. the curse) can be “good” for such African
countries. They tend to score low on the followings: level of human welfare and
development; income per economically active population; human capital (or educational
attainment), which is a driver of industrialisation; natural resource abundance (natural

resource can be exploited to generate government revenues, which in turn can be invested
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in education and infrastructure, driving the economic growth); and the HIIR index. They
seem to have overcome such unfavourable conditions by receiving and spending foreign
aids to improve their levels of development. What types of aid have they received?
Countries with low levels of human welfare are assumed to have high levels of poverty,
ceteris paribus. Most of the aids to the poorest countries targeting on addressing poverty
or welfare is increasingly in the form of budget support. One example of effective aid is
Poverty Action Funds under the HIPC initiative (Gomanee et al., 2005). Niger is an
example of a country qualified for enhanced debt relief under this initiative. Niger
concluded an agreement with the Fund on a Poverty Reduction and Growth Facility
(PRGF) (African Development Bank, 2004). The other example of effective aid is
Compact signed by the US government's Millennium Challenge Corporation (MCC).
Mozambique Compact worth $506.9 million ended in September 2013 and focused on
improving sanitation, roads, agriculture, and the business regulation environment
(Millenium Challenge Corporation, 2013).

What are other views on the impact of aid on the poor? | will discuss relevant papers
here, but other general papers include Chenery and Ecksteing (1970), Chenery and
Syrquin (1975), Griffin (1970), Levy (1987), Levy (1988), Papanek (1973), and
Weisskopf (1972). Mosley et al. (1987) conclude that, based on cross-country regressions,
growth rates are not raised by aid. Early literature on the effect of foreign aid is strongly
criticised by Papanek (1972), who describes how simultaneity and measurement error
lead to a range of potential problems. What raises/does not raise growth rates? Persson
and Tabellini (2003, 2004) find that increased spending for special interests tend to be
related to both presidential regime (vs. parliamentarian systems) and majoritarian
electoral rule (vs. proportional representation). Such spending is at the expense of public

goods that benefit a wider swathe of voters and lead to enhanced economic growth. Thus,
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one of the reasons an aid has negative consequence (i.e. does not enhance economic
growth) may be presidential regime and majoritarian electoral rule, as they may be
associated with more spending of the aid for special interests, at the expense of public
goods which benefit a wider swathe of voters. However, this thesis goes one step further.
It presents evidence that Niger has experienced relatively large increase in the level of
development while receiving an aid and growing relatively slowly (see Section 4.3.1.1.).
Thus, the spending of the aid for programs geared at poverty reduction may have
increased, benefiting a wider swathe of voters. This has occurred regardless of
presidential regime and majoritarian electoral rule. Therefore, in countries that receive an
aid, presidential regime and electoral rule may be “bad” for economic growth but “good”
for long-run development.

In previous literature (e.g. Boone (1995), Mosley et al. (1987)) the measurements of
relevant factors mentioned above are used to examine the impact of aid in the aid
recipient country. The empirical evidence presented by Boone (1995) implies poverty in
aid recipient countries is not primarily caused by capital shortage. He finds that the effect
of aid on tax proxies and on measures of distortionary policies is insignificant but he does
find that the size of government increases with aid. The increase in government
consumption is equivalent to approximately three quarters of total aid receipts. In Boone
(1995), and consistent with Mosley et al. (1987), he finds that in all countries the
correlation between aid and growth is insignificant. What other associations are examined
in other literature? BB (2008) argues that high score on an indicator of resource
abundance (e.g. the one popularised by Sachs and Warner) dependence is associated with
bad institutions. (As mentioned earlier, BB (2008) distinguishes between two
interpretations of institutions; "durable constraints™ and the "changeable policy

outcome.™) Bad institutions are in turn associated with slow growth. Boone (1995a)
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examines measures of distribution as proxied by human development indicators. Or more
accurately he relates the effectiveness of foreign aid programs to the political regime of
recipient countries. If high scores on resource dependence indicator are associated with
bad institutions, and the bad institutions of recipient countries or certain constitutional
designs are related to the ineffectiveness of foreign aid programs, high scores on resource_
dependence indicator may be associated indirectly (or directly) with the ineffectiveness of
foreign aid programs. Whether this gives rise to slow growth is unclear. This thesis goes
one step further. It presents evidence that relatively low scores on resource abundance
indicator are associated with relatively large increases in the levels of development, e.g.
Mozambique. This implies that abundant natural resource may be associated with

effective foreign aid programs.

4.6. The HIIR index and long-run development

What would the relationship between the HIIR index and the magnitude of change in
the level of development imply? The initial expectation was that four components of the
HIIR index would substitute each other, so the amount of the total of these four factors,
rather than that of individual factors, mattered for long-run development. This was not the
case, i.e. human capital, institutional quality, and natural resource abundance were
complementary, not substitutes, and investment rate and other factors were neither
complementary or substitutes. What would be the significance of introducing the HIIR
index if the four constituents were not substitutes but complementary? The results and
implications gained without introducing the HIIR index might have been sufficient to

deduce the initial/past conditions associated with subsequent long-run development.
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5.

CONCLUSION

This paper examined the relationships between natural resource abundance and (1)
economic growth and (2) long-run development, and the total of human capital,
investment rate, institutional quality, and natural resource abundance (measured by
original index called the HIIR index) and (1) and (2). Data for period 1990-2010 was
observed to examine these relationships. The work by (1) BB (2008) was extended by
examining the relationship between the natural resource abundance and the level of
development, and (2) Bulte et al. (2005) was extended by examining the long-run
development, and additional indicators of human welfare and development. This paper
also extended previous works by (1) examining the regional differences in long-run
growth and development and the underlying factors that explain such differences, and (2)
introducing the HIIR index. The contributions of this paper were the following findings.
First, when regional differences were not accounted for, there was no evidence for the
relatively resource-rich countries experiencing relatively fast economic growth in the past
two decades. After accounting for regional differences, European countries and OECD
members that experienced relatively fast growths were found to have relatively high
natural resource abundance. This was not the case for African countries. African countries
that experienced relatively fast growths had high human capital accumulation. Second,
relatively rapid economic growth was associated with relatively high score on the HIIR
index in Europe but not in Africa and among OECD members. Third, when regional
differences were not accounted for, countries that experienced relatively fast economic
growths experienced relatively small changes in the level of development. When regional
differences were accounted for, the changes in the levels of development did not vary by

growth rates among European countries. The OECD members that grew relatively fast
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experienced relatively large increases in the levels of development. In contrast, the
African countries that grew relatively fast experienced relatively small increase in the
level of development. Finally, regardless of regional differences, countries that
experienced relatively large changes in the levels of development had relatively low
scores on natural resource abundance and on the HIIR index.

Depending on the values of GDP per economically active population and
region-specific factor, the associations between growth rate and (1) natural resource
abundance, (2) the HIIR index, and (3) human capital. Similarly, depending on the level
of development and region-specific factor, the association between the magnitude of the
change in the level of development and growth rate might vary.

For African countries that already have relatively high levels of development to
increase their levels of development marginally, some initial/past conditions that may be
important are to (1) have large total of human capital, investment rate, institutional
quality, and natural resource abundance, and fast economic growth, and (2) invest in
education and infrastructure, and manufacturing and services (i.e. diversifying the
economy), driving the economic growth. For African countries that still have relatively
low levels of development to increase their levels of development dramatically (they tend
to have small total of human capital, investment rate, institutional quality, and natural
resource abundance, and experience slow economic growth), receiving and spending the
foreign aids to improve their levels of development may be one of the important points.

The limitations of this thesis is summarised as follows. First, not only the reflection of
“changeable policy outcomes” but also “deep and durable” characteristics of societies
may matter, i.e. aid should be allocated to those counties with not only good policies but
also constitutional designs that determine a wide range of policy outcomes. The future

research should examine the relationships among constitutional design, policy outcome,
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aid, and the level of human welfare and development.

Second, achieving growth can be “good” but this does not imply that slow growth is
“bad.” In Africa, achieving growth can be “good” for countries with relatively high levels
of development and income per capita as it is associated with relatively marginal increase
in the level of development. These countries tend to have relatively abundant natural
resource. Slow growth can also be “good” for those with relatively low levels of
development and income per capita as it is associated with relatively large increase in the
level of development. These countries tend to have relatively scarce natural resource.
Therefore, the “curse” may not exist in the first place, or may be avoided or solved. One
of the ways to avoid or solve the “curse” may be to receive and spend the foreign aids
that target on addressing poverty or welfare in the form of budget support. The future
research should examine the relationships among the amount of aid received and spent to
address poverty or welfare, the form of aid, the level of human welfare and development,
growth rate, and natural resource abundance.

Third, presidential regime (vs. parliamentarian systems) and majoritarian electoral rule
(vs. proportional representation) causes an aid to have negative impact on growth but
may have positive effect on long-run development. One of the reasons may be that they
are associated with more spending of the aid for programs geared at reducing poverty,
which benefit a wider swathe of voters, rather than with increased investment or spending
to bolster economic growth. The future research should examine a mechanism through
which aid, government investment or spending, and institutional context affect economic
growth and long-run development.

Finally, abundant natural resource may be associated with effective foreign aid
programs, increasing the levels of development. This association may be direct or indirect

through the channels of constitutional design and of policy outcomes. The future research
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should examine a mechanism through which natural resource abundance, institutional

context, and foreign aid programs affect the long-run development.
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