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Abstract
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This study confirms a strong and robust relationship between economic growth and poverty
reduction in sub-Saharan Africa. Employing a panel of 46 countries covering the period
1972-97, the analysis finds that a 10 percent increase in per capita GDP leads to a 1 percent
increase in life expectancy, a 3-4 percent decline in infant mortality rates, and a 3%;-4 percent
increase in the rate of gross primary school enrollment. The results are robust for high- and
low-income, as well as fast- and slow-growth, countries. The study also finds that quality of
growth, civil conflict, HTV/AIDs, civil and institutional freedom, and island gconomies are
important control variables that help explain the variability of poverty across Africa. A
country’s latitude is not found to be a significant factor explaining life expectancy or infant
mortality rates, though it is a significant factor explaining gross primary school enrollments.
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EcoNOoMIC GROWTH AND POVERTY REDUCTION IN SUB-SAHARAN AFRICA

I. INTRODUCTION

1. Economic growth has been at the core of poverty reduction strategies in sub-Saharan
Africa for decades, with higher per capita income expected to lead to improved living standards
for all income groups. Recently, however, there has been mounting criticism over the focus on
economic growth to reduce poverty in Africa, particularly as the number of people living below
the poverty linc has continued to rise.” Some have argued that Africa is different—it is tropical,
it lacks access to markets, its states are newly independent and rife with ethnic conflict, etc.—
and, as such, growth is not the key to poverty reduction. Others have argued that growth
policies themselves are anti-poor, as macroeconomic stabilization measures reduce access to
soctal services while increasing costs to the poor.

2. Recently, international donors and leaders of developing countries have called for an
accelerated reduction in incomé poverty—by 50 percent, while improving infant mortality rates
and primary school enrollment considerably. If these objectives are to be achieved, what
development path should be pursued in Africa? To shed more light on these issues, this paper
studies empirically the relationship between economic growth and poverty in sub-Saharan
Africa (SSA) over the past three decades. It also analyzes the impact of the quality of growth
and other factors on poverty. The study employs three standard nonincome measures of poverty
to compensate for the lack of quality time series data on income of the poor in Africa and to
capture a broader picture of living standards and human development than can be captured by
using an income measure. Thkl% paper also assesses, to the degree possible, the relationship
between mean per capita income and income of the poor, based on the limited data available.

3. This preliminary assessment is based on panel estimation of a reduced-form model of
poverty, similar in structure to a number of recent macro-level growth and poverty studies.

' While we recognize that our study of the relationship between income and human development
indicators would benefit from household level survey data, this data is not available in sufficient
quantity or with sufficient quality.

4. The paper proceeds with a discussion of the link between income and poverty, followed
by a review of poverty trends in Africa. The subsequent section presents the analytical approach
used to study the impact of growth on poverty in Africa. Section V presents the empirical
results. Section VI provides tentative conclusions.

* While the share of the population living on less than US$1 per day in sub-Saharan Africa has
remained at about 46Y% percent since 1987, the number of people living on less than USSI1 per
day has risen by 74 million to an estimated 291 million in 1998 (Chen and Ravallion, 2000).



I11. TnE LINKS BETWEEN GROWTH AND POVERTY

5. The debate over the relationship between economic growth and poverty is neither new
nor without controversy. However, mounting criticism of growth-oriented poverty reduction
programs in Africa has led to a resurgence in empirical research in this area. At the same time,
the generational leap in panel estimation techniques has allowed a much broader study of the
relationship to be undertaken, particularly with increased coverage of developing countries.

What is poverty?

6. Poverty is generally viewed in terms of income. However, income provides only a
partial picture, as it does not capture broader living standards or human development. In
recognition of this, the World Bank defines poverty “as encompassing not only material
deprivation (measured by an appropriate concept of income or consumption) but also low
achievements in education and health.” To capture this broader definition of poverty, the
United Nations has constructed a composite human development index (HDI) which utilizes a
weighted average of life expectancy, per capita income, and educational achievement. While a
step forward, this index has a number of shortcomings. It has been criticized for having
arbitrary component weights, for its selection of indicators and for its bias toward developing
countries.

7. We employ the World Bank’s broader definition of poverty in this study, including three
standard human development indicators: life expectancy from birth, the infant mortality rate,
and gross primary school enrollment.” Given the controversy surrounding the United Nation’s
human development index, we choose to analyze each of the indicators separately. Moreover,
owing to the lack of quality data on income of the poor in SSA, we focus our detailed
econometric analysis on these non-income poverty measures, though we present preliminary
cstimates of the relationship between income and income of the poor in Box 1.

3 World Development Report, 2000/2001 (page 15).

* See the 1993 Human Development Report technical note for a more detailed discussion of
problems associated with using the HDI to measure poverty.

> We use both infant mortality rates (IMR) and life expectancy (LE) to measure health. While
they are understandably correlated (0.8), as IMRs are an input into overall mortality rates and
they both are largely derived from the same health surveys, we find the relationship has
weakened over the past decade in SSA. As HIV/AIDs and other factors have reversed the gains
in LE in a number of countries, IMRs continue to improve. We expect this divergence to
continue, and possibly accelerate, in the coming decade. This view is confirmed in the empirical
results. ‘



Economic growth and non-income poverty (health and education)

8. A number of studies have found income to be a key factor explaining health and
education levels. Deaton (1999), in a household level study of income, health and inequality in
the United States, summarizes the income-health relationship as follows: “That income should
cause health through a health Engel curve is consistent with standard health capital approaches
in economics in which health is produced with health care and behavioral inputs that have to
compete with leisure and other expenditures for a limited budget of time and money.” Deaton
(2001) also notes “Furthermore, the public health literature has demonstrated reasonably
convincingly that neither reverse causality nor risky behaviors (nor differential access to
medical care) can account for more that a fraction of the gradient, and takes the position that
there is a direct causal link from social status to health status.” ® This follows work by
Wilkinson (1996) and others that show that increases in income cause improvements in health,
particularly at low levels of income. Others also confirm a strong relationship between income
growth and infant mortality rates. For Africa, Case (2001} confirms a causal relationship from
income to health in a household level study of pensioners in South Africa. In summarizing the
literature, the 2000/2001 World Development Report notes that “growth improves average
health attainments through its ability to reduce income poverty and permit more pro-poor social
spending.”” A similar causal relationship has been established from income to education levels,
with the World Bank concluding that “Within and between countries both the quantity and the
quality of education improve with income—although quality is difficult to measures.”™

9. At the same time, there is also a large body of empirical work on human capital
development and economic growth that supports the view that better health and education
increase growth. Acknowledging both sides of the issue, the World Bank, as well as Ranis
(2000) and others suggest that there is a two-way relationship between economic growth and
human development in developing countries, with a virtuous cycle occurring when both growth
and human development increase. They argue that government policies should support both
economic growth and effective delivery of social services. Investigating empirically the
relationship between growth and the life expectancy shortfall, Ranis finds that a 1 percentage
point increase in the average growth rate of GDP per capita leads to a 2-3 percentage point
reduction in the life expectancy shortfall, with a significant, but weaker, response for Africa.
Ranis also finds a strong reverse relationship between improvements in human development and
economic growth, supporting the view of a two-way relationship, and the possibility of both
virtuous and vicious cycles.

% The gradient being the negative relationship between mortality and income.
" World Development Report, 2000/2001 (Chapter 3).

8 World Development Report, 2000/2001 (Chapter 3).



Economic growth and income of the poor

10,  Inthe broadest sense, growth-oriented poverty reduction programs have assumed that
economic growth benefits all segments of society without a strong bias toward (or against) one
income group. To test this hypothesis, a number of recent empirical studies have investigated
the direct relationship between the growth rate of the income of the poor and the median rate of
growth for the country as a whole. Roemer and Gugerty (1997) in a sample of 26 developing
countries find that a 1 percent increase in per capita income is correlated with a 0.9 percent
increase in the income of the poorest 20 percent of the population. Dollar and Kraay (2000),
employing a larger set of panel data, find a one-to-one relationship between economic growth
and income of the poor. In additional, Dollar and Kraay find that economic growth policies do
not directly affect the income of the poor (positively or negatively) outside their impact though
the growth channel.

11.  Ravallion and Chen (1997), using consecutive household expenditure surveys for a
group of 42 developing countries, find that the share of the population living on less than US$1
per day falls by 3 percent for every | percent increase in mean per capita income, However,
they note that, while there is strong evidence that an increase in mean per capita income leads to
a decline in absolute poverty, there is a strong variance across countries, indicating that country-
specific considerations are important to the impact of income growth on poverty. Ali (2000)
finds that the impact of growth on poverty reduction is stronger in all other regions of the world
than in Africa. He suggests, based on this regional analysis, that the impact of income growth
on poverty reduction is stronger in middle and high income countries than in low income
countries.

12. Many of these empirical income poverty studies, however, have not focused on Affica,
largely because of data constraints. Roemer and Gugerty, for example, include only one SSA
country in their study, while Ravallion and Chen, and Dollar and Kraay, include 7 observations.
This has led to criticism that these findings may not reflect Africa’s situation, as its countries
are different (for the reasons cited above).

Quality of growth and poverty

13.  While the jury is still out on the relationship between growth and inequality across
countries, several recent empirical studies have found that inequality is linked with growth in
low income countrics. Perotti (1996) and Barro (2000) find that growth and inequality move
together in low income countries. Galor and Moav (2000) find that while an increase in growth
may increase inequality in the short run, this effect reverses itself over the medium run. Other
empirical studies have looked at the impact of the quality of growth on poverty reduction across
regions and have found income distribution and the provision of health and education services



help explain the difference in the impact of growth on poverty across countries.” Fielding
(2001), for example, finds a causal relationship from inequality to per capita income, literacy
and life expectancy in Africa.

ITI. POVERTY TRENDS IN SUB-SAHARAN AFRICA (8SA)
A. Africa’s Widening Poverty Gap

14,  Before discussing the empirical model and the results of the poverty and growth
analysis, it is useful to review recent trends. First, as has been widely reported, efforts to reduce
poverty in Africa have been disappointing over the past two decades, as Africa’s poverty gap
with the rest of the World has widened significantly. While the share of Africa’s population
earning less than US$1 per day fell by 1.4 percentage points over the 1990-98 period, it
declined by 4 percentage points in South Asia and by 12.3 percentage points in East Asia.'” This
meant that SSA’s share of the world’s population living below US$1 per day increased from 19
percent in 1990 to 24 percent in 1998."

Table. 1. Sharc of Population Living Below US§1 per Day
{In 1993 PPF International Dollars) 1/

Share of Population Real GDP Growth
Living Below US$1 per day Rate Per Capita 2/
1990 1998 Change 1990-99 (avg. annual}
Prelim.  1990-98
East Asia and Pacific 27.6 15.3 -12.3 5.9
Eastern Europe and Central Asia 1.6 5.1 3.6 -3.3
Latin America and Caribbean L6.8 15.6 -1.2 0.9
Middle East and North Africa 2.4 2.0 0.4 -0.1
South Asia 44.0 40.0 -4,0 32
Sub-Saharan Africa . 47.7 46.3 -1.4 -0.2

1/ Source: Chen and Ravallion {2000).
2/ World Bank, World Development Report , 2000,
Includes all low- and middle-income countries in Europe and Central Asia.

® The 2000/2001 World Development Report (Chapter 3) provides a detailed review, with
annotated references, of the literature on the relationship between income inequality and non-
income poverty in developing countries.

10 Chen and Ravallion (2000).

"' 1n terms of absolute numbers, 522 million people in South Asia were living below the poverty
line in 1998, compared with 291 million in SSA and 278 million in East Asia and Pacific.



15.  In general, the change in income poverty in low- and middle-income countries during
the 1990s tracked well changes in median income. In particular, strong growth in South Asia
and East Asia and the Pacific was associated with sizable declines in poverty, while economic
contraction in Eastern Europe and Central Asia was associated with a sizable increase in
poverty. Largely stagnant economic activity in SSA, the Middle East and North Africa, and
Latin America is associated with modest declines in poverty rates in these regions.

16.  Infant mortality rates (IMRs) declined moderately in Africa during the 1980-98 period,
although they remain substantially higher than the rest of the world. The IMR declined by 20
percent in SSA (to 92 per 1000} during this period, compared with a decline of 37 percent in
South Asia, 36 percent in East Asia and Pacific and 49 percent in Latin American and the
Caribbean.

17.  Improvements in life expectancy in SSA have been less encouraging. During the 1980-
98 period, life expectancy increased by only 4 percent in SSA (to 50 years) compared with an
increase of 8 percent in Latin America and the Caribbean (to 70 years), and 15 percent in South
Asia (to 62 years). However, the spread of HIV/AIDs was an important factor moderating the
increase in life expectancy in SSA in the 1990s.

Table 2. Nonincome Poverty Indicators, Real GDP and Population, 1980-99

. GNP
Life Expectancy Infant Mortality Real GDP Growth Per Capita Population
at Birth (In ycars) Rate (Per 1000} Rate per Capita (Aveg.) (PPP§)  (In Millions)
1980 1998 % change 1980 1998 % change  1980-90 1990-99 1999 1999
Low- and middle-income countries 58 65 12.1 87 39 -32.2 1.3 1.4 3410 5,084
East Asia and Pacific 659 .. 55 35 -36.4 5.7 5.9 3,500 1,837
Europe and Central Asia 68 69 1.5 41 22 -46.3 1.9 -33 5,580 475
Latin America and Caribbean 05 70 1.7 61 31 -49.2 -1.3 .9 6,280 509
Middle East and North Afiica 59 68 153 95 45 -52.6 -1.1 0.1 4,600 291
South Asia 54 62 14.8 119 75 -37.0 3.9 3.2 2,030 1,329
Sub-Saharan Africa 48 50 4.2 115 92 -20.0 -1.0 0.2 1,450 642
High-income countries 74 78 54 12 [ -5(1.0 2.0 L.5 24,430 891
Medium-income countries 65 69 6.2 60 3t -48.3 1.1 2.0 4,880 2,607
Low-income countries 63 97 68 -29.9 23 0.0 1,790 2417
Source: World Bank, World Development Indicators | 2000.
B. Civil Conflict and Poverty
18. One important factor influencing poverty trends in sub-Saharan Africa has been the

escalation of civil conflict; as the number of countries in conflict increased from 6 in 1980 to 10
in 1999. Poverty trends in SSA are noticeably better when conflict countries are excluded from
the totals. In a forthcoming study of 6 African countries that experienced extensive economic
losses during sustained civil conflicts in the 1980s and 1990s, Moser and others find that real
per capita GDP at the end of the conflict period was on average only 335 percent of the prewar
level. And, while there was an initial post-war rebound in agricultural output, the destruction of
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the capital base (both physical and human) limited the extent ol medium-term gains.
Consequently, five years after the end of the conflict, rcal per capita GDP had increased on
average to only about 75 percent of prewar levels.

19.  Comparing poverty and income trends for conflict and non-conflict countries over the
1972-97 period,'* we find the following:

» The IMR for nonconflict countries fcll by 36'%% percent from 1972 to 1997, compared
with a decline of 25%: percent for conflict countries. And, excluding conflict countries,
the infant mortality rate in SSA compares much more favorably (at 82 per 1000 in 1997)
with South Asia.

. Lifc cxpectancy increased by 17% percent for nonconflict countries over the 1972-97
period, compared with 9% percent for conflict countries, even though improvements in
life expectancy in nonconflict countries stalled in the 1990s owing to the spread of
HIV/AIDS.

. School enrollment rates also are substantially lower for conflict couniries. Gross primary
school enrollment increased from 61 percent in 1972 o 89 percent in 1997 for
nonconflict countries, compared with an increase from 46 percent in 1972 to 66 percent
in 1992 for conflict countries.

* This dichotomy in performance between conflict and nonconflict countries 1s also
reflected in economic growth: real GDP per capita (in PPP—purchasing power parity—
international dollars) increased by an annual average rate of 5% percent for nonconflict
countries over the 1972-97 period, compared with 3 percent for conflict countries. For
the 1982-97 period, the average annual growth rate of 2 percent for nonconflict countries
was double the rate for conflict countries. Real per capita GDP (in U.S. dollars terms,
converted at 1990 exchange rates) increased at an average rate of 1 percent annually for
nonconflict countries over the 1972-97 period, compared with a decline of 1 1/2 percent
annually for conflict countries.

12 Conflict countries comprising Angola, Burundi, Chad, Democratic Republic of the Congo,
Ethiopia, Guinea-Bissau, Liberia, Mozambique, Nigeria, Rwanda, Sierra Leone, Sudan, and
Uganda. These countries represent 55 percent of the population in SSA in 1990.
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Table 3. Sub-Saharan Africa: Poverty Trends, Conflict and Nonconflict Countries, 1972-97 1/

Percent  Percent
1972 1982 1952 1997 Change  Change
1972-97  1982-97

Infant mortality rate (per 1000}
Conflict countries 152 i32 128 113 -25.7 -14.4
Nonconflict countries 129 104 86 82 -36.4 -21.2

Life expectancy (in years from birth)
Conflict countries 42 45 44 46 9.5 22
Moncontlict countries 46 51 34 34 17.4 5.9

Primary school enrollment {gross percent)
Conflict countries 46 72 66 43.5 832/
Nonconflict countries 6l 84 82 89 459 6.0

Average Annual

1972 1982 1992 1997 Rate of Growth
Real per capita GDP {in PPP5})
Cenflict Countries 49G 855 1,619 1,110 3.2 HEY
Nan-cenflict Countries 723 1,653 2,333 2,771 55 2.1

1/ Conflict countries include Angoloa, Burundi, Chad, Demacratic Republic of the Congo, Ethiopia,
Guinea-Bissau, Liberia, Mozambique, Nigeria, Rwanda, Sierra Leone, Sudan and Uganda.
2/ Growth rate for 1982-92.

C. Economic Growth and Poverty

20. In addition to civil conflict, anemic economic development has also played an important
role in limiting poverty reduction in Africa. To better assess the relationship between economic
growth and poverty reduction, we decomgose 46 SSA countries into ning groups, determined by
initial income level (low, medium, high)1 and average economic growth rate (low, moderate,
high).'* Looking at the 3x3 matrix of countries (Table 4), we see that countries with high initial
income levels exhibit a much faster average rate of improvement in IMRs, life expectancy, and
gross primary school enrollments than low-income countries. We also see that countries with
higher growth rates within each income group experience faster rates of decline in poverty.
(Table 4 presents average annual rates of change in poverty indicators over the 1972-97 period
for each of the 9 income/growth rate combinations for each poverty indicator.)

'* The three income groups are based on 1972 real per capita GDP (PPP$): 15 low-income
(below $370), 16 medium-income ($370-$610), and 15 high-income (above $610) countries.

"4 The three growth rate groups are based on average annual 1972-97 real per capita GDP
(PPP$) growth rates: 13 low-growth (4 percent and below), 18 medium-growth (4.1-6 percent),
and 8 high-growth (above 6 percent) countries.
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21.  With respect to infant mortality rates, we find that low-income countries with low
growth rates experienced an average annual decline in their IMR of 0.5 percent during 1972-97,
compared with an average rate of decline of 1.3 percent for medium-income countries with
moderate growth rates and 3.1 percent for high-income countries with high growth rates. In
addition, IMRs in most cases declined faster as economic growth rates increased, for each of the
three income groups.
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Table 4. Nonincome Poverty Trends In SSA by Income Level and Growth Rates, 1972-97 1/

Infant Mortality Rates
Growth Rate Low- Moderate- High -
Initial Group Growth Growth Growth
Income Group Countries Couniries Countries

{average annual pereentage change in infunt mortality rates)

Low-income countries 05— -15 —» -1.5
Medium-income countries -13 -1.3 -1.7
High-income countries -1.6 -1.7 -3
Life Expectancy
Growth Rate Low- Moderate- High -
Initial Group Growth Growth Growth
Income Group Couniries Countrics Countries

{average annual percentage change in life expectency)

Low-income countries 09 —» 0.5 —» 0.8

L

Medium-income countries 0.6 -0.5
High-income countries 1.5 0.5 0.7
llliteracy Rate

Growth Rate Low- Madcrate- High -
Initial Group Growth Growth Growth
Income Group Counties Countries Countries

(average annual percentage change In illiteracy rate)

o —p -3 —» -3.0

Low-income countries

Medium-income countries 23 -2.0 2.8
High-income countries 2.1 2.0 -2.8

1/ Income levels based on 1972 real PPP GDP per capita: low income (less than §370),
medium income {$370-5610), and high income (greater than $61{). Growth rates based on
average annual incrcase in real PPP GDP per capita during 1972-97: low growth (4 percent
and below), medium growth (4.1-6 percent), and high growth (greater than 6 percent).



-14 -

22.  Improvements in life expectancy also show a strong correlation with income levels and
economic growth rates. The average annual change in life expectancy during 1972-97 for low-
income, low-growth countries was a decline of 0.9 percent, compared with an increase of 0.6
percent for medium-income, medium-growth countries and 0.7 percent for high-income, high-
growth countries. This relationship, however, breaks down in the case of middle income
countries experiencing high growth rates. This reflects, to a large degree, the sizable impact of
rising HIV/AIDS prevalence rates on life expectancy in southern and cast Affica.

23.  The decline in illiteracy rates also seems to be closely correlated to improvements in
income levels and economic growth rates, though the relationship is not as pronounced within
income groups as that for infant mortality rates and life expectancy. Nonetheless, illiteracy rates
in medium income countries with moderate growth rates declined by an average annual rate of
2.0 percent over the 1972-97 period, compared with an average annual decline of 2.8 percent
for high-income, high-growth countries.

Box 1. Sub-Saharan Africa: Income of the Poor and National Income

While this paper focuses on the relationship between cconomic growth and non-income poverty measures, we
also find a strong relationship between national income and income of the poor, based on a much smaller
panel of 44 household expenditure surveys cover 31 SSA countries. We find {using ordinary least squares)
that a 10 percent increase in per capita income leads to a 3.4 percent decline in the share of the population
living below the national head count poverty line.

Log(P1)=6.2-
GDP per Capita and Headcount Poverty Index ,3(;%_(ﬂg)(GDppc)
(44 observations covering 31 countries) r2=.35

{log scale)

4.0 5.0 6.0 7.0 8.0

Headcount Poverty Index

| GDP per capita PPP (log scale)
Understandably, this relationship may be biased by the limited number of household surveys and countries
used. For this reason, we also revicw the correlation between national head count poverty indices and the
nonincome measures of poverty used in this study to see if a nonincome poverty indicator might be uscd as a
proxy for income poverty, We find that infant mortality rates are correlated with the national head count

poverty index (0.8), suggesting that the relationship between changes in real GDP and infant mortality rates
might be used as a proxy for the relationship between changes in income of the poor and median income.
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D. HIV/AIDS and Poverty

24.  The rapid spread of HIV/AIDs in Africa in the 1980s and 1990s has significantly
reduced life expectancy in a number of countries. Haacker (2001) provides a detailed review of
the impact of HIV/AIDs on health outcomes in southern Africa over the past decade, and makes
preliminary projections of the impact of HIV/AIDs on GDP growth in these countries over the
medium term. As noted in his study, according to estimates by the U.S. Bureau of the Census,
the adult HIV/AIDS prevalence rate in 1999 was 8.6 percent in Sub-Saharan Africa, compared
with 0.2 percent globally. In Botswana, for example, with an adult prevalence rate of 36
percent, life expectancy is estimated by the U.S. Burcau of the Census to have fallen by about
20 years from 1988 to 1998.

IV. FRAMEWORK FOR EMPIRICAL ANALYSIS—METHODOLOGY

25.  Qur theoretical framework for the empirical analysis of the impact of income on non-
income poverty is based on the discussion in Section II above:

. First, we assume that there is a two-way channel between human development and
growth, as discussed in Ranis and others (2000). In the first channel, human
development increases labor productivity and, subsequently, growth, while in the second
channel, income growth increases family and state resources that can be applied toward
increasing human development (a key component of an individual or family’s welfare
function).

. Second, we assume that, the second channel—from income to health and education
levels—dominates in low income countries as discussed in Section IT above. Several
recent cross-country growth studies have also shown that the relationship from human
capital development (education and health) to income is weak in low income countries.
Duffy and Papageorgiou (2000), for example, find that, for a group of 82 countries,
physical and human capital adjusted labor have a low substitutability in low income
countries vs. a high substitutability in high income countries, thus underscoring the role
of capital accumulation (not human capital development) in the growth equation in low
income countries. Funk and Stulik (2000) also find low income countries to be
characterized by physical capital accumulation, while high income countries are
characterized by human capital development.

. Third, we assume that while growth is necessary to reduce poverty, it is not
sufficient. As discussed in the previous section, the quality of growth (in terms of
inequality and the provision of social services) and other control variables are also
important factors explaining improvements in nonincome poverty.
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The model

26.  The empirical analysis employs a panel approach, and is based on an extended version
of the Dollar and Kraay model, where

AJPCIE:G'I + aZ*YcI +a3*Xct tue +ve teo. (1)

M « represents the measure of poverty for country ¢, time ¢, and measurement i; ¥, represents
mean per capita income for country ¢ and time period #; X, represents other nonincome factors
affecting poverty for country ¢ and time period #; and «, , v, , and e,, represent country-specific,
time-specific and common error terms.

27. A baseline log-linear and first-difference ordinary least squares (OLS) model will first
be estimated, with the regressions then corrected for heteroscedasticity using a standard
generalized least squares (GLS) estimator. The model will also be estimated as a system with
instrumental variables using two-stage least squares (2SLS) to correct for possible reverse
causality from poverty indicators to income. In this regard, we will instrument for mean income
with lagged mean income." Instrumental variables will also correct for omitted variables to the
degree to which the instrumental variables are uncorrelated with the omitted variables. We
maintain the same variable transformation for X’s regardless of our specification for M"s and
¥V’s. For example, in the case of life expectancy, the log-level specification i1s written as
follows:

In (life expectancy) .= o1 + ou*In (per capita GDP) ., + ca® X +u, +v, + ey, (2)

where In(x) represents the natural logarithm of variable x. The growth rate specification is
written as follows:'®

[In (life expectancy) o - In (life expectancy) o../] = o+ o2*[In (per capita GDP) , -
(per capita GDP) o] + a5* Xy F [(u-vurp) + (Ve vt (€ - sl 3)

28.  We are particularly interested in the parameter o; from equations (1)-(3). In the log-level
specification (equation 2), this parameter is considered as the elasticity of poverty measures
with respect to mean income. In the growth specification (equation 3), the parameter measures
the impact of income growth on the percentage change in poverty measures. As we have a panel

15 We use current income as the dependent variable assuming that the change in current income
best explains the change in health status between the current and past period.

16 With the first difference in log level approximating a compounded growth rate: (X; - X,/
(X)) = In (X)) — In (X.;). Of course, X; and X,.; cannot be far apart for this close approximation
to hold.
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(or pooled time-series) data set, this difference is subtle and requires a close, case-by-case,
examination,

29.  First, consider a pooled least-squares specification without taking into account fixed
effects;,17 that is, a simple OLS that does not take into account cross-country and time-trend
differences. Using OLS, the log-level model parameter a; is the income elasticity of poverty
measure M, where a 1 percent higher income level is associated with an o, percent change in
poverty. This elasticity relationship applies both across and within countries, with the following
two interpretations possible; (a) if we compare two countries, one with mean income level ¥ and
the other with level 1.01*7Y, and if we know that the nonincome poverty measure in the former
country is M, then it is reasonable to expect that the latter country’s nonincome poverty measure
is (1-+a,/100)*M, and (b) we can also consider this elasticity as the time dimension evoelution
for one country. Suppose a country with mean income level ¥ grows by 1 percent; then we can
expect M to increase by ¢, percent.

30.  Ina growth rate specification, however, only interpretation (b) is available. In equation
(3), the parameter o tells us that if a country’s income grows at y percent in a period, the
poverty measure grows at {a2)*( v) percent more. This specification in OLS is country specific.
It captures “within-country” effects. However, if the relationship between M and ¥ were log
linear “across” countries and “within” a country, then the coefficients from these two
specifications, (2} and (3), would comncide with each other. Our estimation results support this
assumption of log linearity across and within countries.

31.  Second, in a fixed-effect model, the cross-sectional interpretation (a} must also
disappear from the log-level specification. The parameter oz with a fixed-effect model captures
within country effects. In our study, the regressions are corrected for heteroscedasticity using a
cross-sectional weighted GLS estimator.

32.  The study will also assess the impact of the quality of growth on poverty reduction,
proxied by the degree of inequality and the provision of social services. To assess the impact of
macroeconomic stabilization and growth policies on poverty, the impact of inflation,
government expenditure, openness to external trade, and external terms of trade will also be
reviewed. In addition, the impact of a number of important nonpolicy variables will be assessed,
including civil conflict, geography (access to the sea), and civil and institutional freedoms. We
will also assess the impact of “the tropics” on poverty indicators, by including a dummy
variable representing a country’s latitude.

17 Correcting for random effects proves not to be necessary.
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V. EMPIRICAL RESULTS
A. Causal Relationship Between Growth and Non-Income Poverty

33.  We first look at the direction of causality between income and nonincome poverty
(health and education), to see what the data itself may reveal. While we can not undertake a
Granger-like causality test, we do look at a vector autoregression (VAR) model of income and
poverty to test whether lagged income is a significant explanatory variable in the poverty
equations and whether lagged poverty variables are significant explanatory variables in the
income equations.

34.  With approximately 220 observations (46 countries), we estimate the following VAR for
income and poverty (po;) indicators, where 1 includes life expectancy (LE), infant mortality
rates (IMR) and school enrollment (SE), with a lag length of 3 (the maximum possible give the
time series limitations):

In(income) = o+ c*In (POi) ey + ¢3*In (PO5) o2 + Ca™*In (POi) o3 + Gs*In(income) ¢y +
os*In (income) ..; + Qw*]n (income) o3 + ¥ X tu, +v; +eq, (4)

In (po) o = a1+ 02*In (poy) s + a3*In (POi) 2 + 40 (poy) o3+ ts*In (income) oy +
as*In (income) ..y + a7¥In (income) .3 + og* Xy, + . + v, + ey, (5)

35.  Using pooled least squares, with fixed effects, a time dummy and White
heteroscedasticity-consistent standard errors and covariance, we test the null hypothesis that all
the po; coefficients (o o3 and ¢4) in the income equation (4) are zero against the alternative
hypothesis that all the income coefficients (a5 ¢ig and o7y in the po; equation (5) are zero. We
find that lagged income variables are significant explanatory variables in the life expectancy
equation (at the 10 percent confidence level}, and significant in the infant mortality rate and
primary school enrollment equations (at the 5 percent confidence level). However, we find that
neither lagged life expectancy, lagged infant mortality rate or lagged primary school enrollment
rate variables are significant explanatory variables in the income equation. While this does not
represent a causality test, it does give us some indication of the significant role income plays
poverty reduction, and the less significant role health and education play in income growth in
SSA, over a time horizon of less than one generation.

B. Empirical Results—The Basic Model

36.  We first estimate the basic model (equation 1) using OLS, GLS and 2SLS techniques,
with and without fixed effects, as described in Section IV above, where poverty is strictly a
function of income:

Ln (poverty measure),, = o + o*Ln (per capita GDP) ., +u. +v, +e,. (6)

Instrumental variables are used to eliminate possible feedback effects from poverty measures
onto income, with lagged income an instrument for current income. The GLS and 2SL.S log-
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level equations are also estimated with a time trend dummy to examine the cross-sectional
implications of the results. Equation 6 is then also estimated in first-difference form for each of
the poverty measures, to test the robustness of the results.

37.  Preliminary results are summarized in Table 5 below, with log-linear trend charts in
Figures 1-3. We find that a 10 percent increase in real per capita GDP (in PPP international
dollars) leads to a 1 percent increase in life expectancy, a 3-4 percent decline in IMRs, and a
3%-4 percent increase in the rate of gross primary school enrollment. These results prove to be
robust for OLS, GLS, and 2SLS log-level equations, including and excluding fixed effects.
These elasticities also prove to be robust in the log-linear equations after a time trend has been
extracted and, additionally, when the baseline model has been estimated in first-difference form.
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Table 5. Summary Test Results

Log Levels 1/ Growth Rates 2/
OL3 GLS Instrumental Variables {1V) GLS v
QLS QLS with with v IV with IV with
time trend time trend tixed effeets  time trend
Dependent variable: Ln (life expectancy)
Ln (per capita GDP} o111 * 0.11 * 0.12 * 0.12 * 0.09 * oLy * (.08 * 012+
{0.008) (0.009} (0.004) {0.004) (0.014) {011} (0006} (0.004)
Number of observations 271 271 271 227 27 227 225 227
Adjusted R -sguared .40 0.40 0.40 0.36 0.84 0.38 0.40 0.36
Dependent variable: Lo {infant mortality rale)
Ln (per capita GDP) -0.35 -0.33 * <031 % -0.37 039 * -0.35 % -0.33 + -0.37 *
(0.024) {0.027) (0.010) (0.029) (0.028) {0.031) {0.010} (0.029)
Number of observations 271 271 27 228 228 228 271 228
Adjusted & -squared 0.44 Q.44 0.44 0.44 0.93 0.44 0.44 0.44
Dependent variable: Ln (primary scheol enrollment)
Ln (per capita GDP) 039+ .39 * 037 # 036 * 036 * 037 * 037 * 036 *
{(.039) (0.046) {0.020) {0,047} (0.050) (0.050) (0.020) (0.047)
Number of observations 237 237 237 195 195 195 237 143
Adjusted R -squared 0.29 0.29 0.29 0.23 0.87 0.23 0.29 G.23

Notes: { } standard error, * denotes significance at 1 percent level, ** denotes significance at 5 percent, *** denates significance at 10 percent.
Based on panel data for 46 countries over 1972-97 {see Appendix for description of data}.

OL3 = Ordinary least squares.

FE = fixed effects {country invariant}.

(LS = generalized least squares estimator where covariance matrix 18 corrected for cross-section weights.

TV = the instrumental variable estimator using nwo stage least squares method when 1V is the lagged value in In(per capita GDP).

The first stage equation is In(per capita GDF) = 0.67 + 0.94%In(per capita GDP)(-1}. R -squared frem this first-stage equation is .93,

Titme trend obtained by adding time trend vanable = (1, 2, 3, 4, 5, 6) as control.

1/ Equations in log levels: In {infant mortality rate) = ¢ = al In {per capita GDP) + error term.
2/ Bquations in growth formulation: d(ln infant mortality rate) = ¢ + ald(In per capita GDP) + a2 (time trend) + error term.
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Figure 1. Sub-8aharan African: Life Expectancy and Per Capita GDP
(1977-97, in log scale)
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Figure 3. Sub-Saharan African Countries: Primary Education Enrclment
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C. Empirical Results—The Basic Model With Country Sub-Groupings

38.  Before expanding the basic model to include specific policy and control variables, we
would like first to try to extract more information on the income elasticities of these poverty
indicators with respect to important country sub-groupings, including low and high income,
slow and fast growth, conflict and non-conflict counties, and adjusters and non-adjusters. Table
6 summarizes the empirical results for each of the country groupings, compared with the
baseline model.

Table 6. GDP per capita and and Poverty: Basic Model with Country Groupings 1/
{Gencralized least squares cftimation with lagged income and time wend)

At High Low Fast Slow Civil Ne Adjusters Non-
Countries Income Income Growth Growlh Conilicl Civil Adjusters
Conflict
Dependene variable: La {life cxpcclcncylh
La (per capita GDF) 012+ 011 R Q12 010+ .06 * 0.10 Q.+ 011 *
| (0.004) (0.008) (0.015) {0.004} (0.009) {0.013) (0.000) (0011} {0.010
Number of Observations 227 112 108 114 113 LR i62 &0 115
Adjusied R -squared 036 0.27 021 0.48 .20 009 033 018 029
Povatue for H{U): a2=.12 2/ [(A3] 0.04 028 0.01 .00 000 .31 0.3l
Dependent variable: Ln (infant mortality ratc)
Ln (per capita GDP) -0.32 % 015 % -Gz -0.34 * 0.17* -0.03 -0.32 % 025~ 024 ¢
{0.010) (0.021) (6.036) (0.623) {0.021} {0.038) 0.019) (0.02a) (0.025)
MNurmber of Observaiions 228 19 109 114 114 %] 183 i) 115
Adjusted R -squarcd 0.3% .31 0.3t A7 0.24 a.u8 .40 .36 .24
P-value for TI(0): a2=-322/ ols 0.50 [tEL] 0.00 n.o0 8% 001 Q00
Dependent varinble: Ln (primary schoel enrollment rate)
Ln (per capita GL}) 06~ .29 + 0.54 * 431 * 042+ 0.48 * 032+ 0.4 * 031
{0.024) @.031) (0.084) (0.032) (0.048) (08T} (0.025) {0.067) (0.031)
Number of Observations 1495 99 96 101 94 32 143 79 95
Adjusted R -squared 0.23 u.10 0.14 0.28 0.4 0.21 A H 0.17 013
P-value for H(0}: a2=.36 2/ 003 0.03 0.17 0.1y .19 018 0.26 o3
Notes: based on panel data for 46 countrics, 1972-1997, () standunl error,

*  denotes signifcance at 1 percent level,
** donates significance at 5 percent leved,
*** denotes significance al 10 percent level.
1/ Appendix pruvides lisl of countries included in each counlry grouping.
2/ Tests the nuil hypothesis that the coeTicent en the income variable (In{per capita GDP)} in the specific sub-group is cqual to the inconie cocfficent

in the regressions for all couniries.
Reports P-valuc for F-icst, with mell hypothesis rejeciod al $% level, if P-value below 0,05 and rejected 2t 1% level if P-value below 0.01.

39,  Splitting the panel of 46 countries into two groups based on income, we find that
economic growth has a significantly stronger impact on life expectancy and primary school
enrollment in low-income countries than in high-income countries. This seems to support our
prior assumption that the causal relationship from income to health and education is stronger in
low income countries, though there is no significant difference between the baseline case and
high/low income countries for IMRs. The stronger impact of income in low-income countries is
particularly apparent for primary school enrollment, where a 1 percent increase in real GDP per
capita is correlated with a 0.54 percent increase in school enrollment for low-income countries,
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versus a 0.29 percent increase for high-income countries. This, however, may be partially
explained by the large share of high-income countries that have gross primary school
enrollment rates above 100 percent, and could be specifically addressed in the formulation of
the model in future work.

40.  For fast-growth versus slow-growth countries, we find no significant difference in the
impact of economic growth on life expectancy, while we find that slow-growth countries show
a much weaker decline in infant mortality rates for each percentage point increase in income (an
elasticity of -0.34 for fast-growth countries vs, —0.17 for slow-growth countries). Slow-growth
countries, however, show a stronger increase in primary school enrollment for a given increase
in income than fast-growth countries.

41. With respect to civil conflict'®, we find that nonconflict countries show a significantly
stronger improvement in life expectancy for each percentage point increase in income than
conflict countries (an clasticity of 0.1 versus one of 0.06). This is also the case for infant
mortality rates, where income is not a significant factor in reducing IMRs for conflict countries,
while the elasticity is -0.32 for nonconflict countries. We find this result for IMRs intuitively
appealing, as nonincome factors likely outweigh changes in income in these conflict countries.
We find no significant difference in the income elasticity of school enrollment for conflict and
nonconflict countries.

42.  We find that countries consistently implementing structural adjustment programs do not
exhibit significantly different elasticities from nonadjusters, with the exception that adjusters
show a stronger improvement in school enrollment for a given increase in income. Y These
results support the view that adjustment programs do not, in and of themselves, have a negative
impact on poverty reduction or human development. On the contrary, based on numerous
pervious studies, African countries consistently implementing structural adjustment programs
should expect higher growth rates over the medium term and, consequently, lower poverty.

D. Empirical Results—An Expanded Model with Policy and Control Variables

Expanded model—with macro policy and control variables

43. We now expand the basic model above to study the impact of macroeconomic policies
and non-quality of growth control variables on poverty. The policy variables tested include
openness to foreign trade (exports plus imports/GDP), inflation (log[ 1+rate of inflation]), terms
of trade (index, 1995=100), and government consumption (government consumption/GDP). The

' 13 conflict countries include Angola, Burundi, Chad, Democratic Republic of the Congo,
Ethiopia, Guinea-Bissau, Liberia, Mozambique, Nigeria, Rwanda, Sierra Leone, Sudan, and
Uganda.

19 We take the definition of adjusters from Ghura and Hadjimichael (1996), with adjuster and
nonadjuster country groupings excluding nonprogram surveillance countries.
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control variables include civil war (1 if a civil conflict occurred during the five-year period, 0
otherwise), freedom index (rated on a scale from 2-14 for each five-year period, with 2 the most
free}, landlocked (a value of 1 if country is landlocked, 0 otherwise), island countries (a value of
1 if country is an island, 0 otherwise), and time trend (with each period given a value from 1 to
6). The value of each ecxogenous variable was tested separately with only the income variable,
then together as a group. A parsimoniocus formulation of the regressions using 2SLS with
instrumental variables for each poverty indicator is presented in Table 7.2

*® We use a log-linear model for the analysis of the extended models. This seems plausible
given the fact that the coefficients in the log-level and growth equations in the basic model are
consistent in magnitude. In addition, we do not want to loose valuable information in a growth
formulation, given the short time series available and the fact that the underlying relationship is
from income levels to health and education levels. Thirdly, we detrend the series to address
potential problems of spurious trend relationships.
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Table 7. Summary of Expanded Instrumental Variable Model 1/

In (life Ln (infant In (primary
expectency) mortality school
rate) enrcllment)

Basic model
In (per capita GDF) 0.089 * -0.311 * 0.322 *
Time trend 0.00 *
Macro-related policy variables
Openess to trade (exports+imports/GDP) 0.003 *
Inflation rate (1+ inflation) 0.718 *
Terms of trade (1995=100) 0.0005 **
Government expenditure/GDP
Control variables 2/
Civil conflict -0.051 * 0.041 3/
Freedom index -0.00356 ** 0.0219 *
Landlocked countries
Island countries 0.134 * -0.364 * 0.257 **
Adjusted R-squared 0.54 0.562 0.35
Tolal panel (unbalanced ) observalions 224 225 179
Observations per cross section (country) 4 4 4
Number of cross sections (couniries) used 46 46 44

Note: *  denotes significance at the 1 percent level,
*#* denotes significance at the 5 percent level, and
**% denotes significance at the 10 percent level.

1/ This table reports the results of adding the indicated control variables to the instrumental

variable estimator using two stage least squares method when IV was the lagged value in

In{per capita GDP). The first stage equation is In(per capita GDP) = .67 + 0.94*In{per capita GDP){-1).
R-squared from this first-stage equation is 0.93.

2/ See Appendix f{or definition of control variables.

3/ Individually significant with income variable, but not significant in model form.

44, The macroeconomic policy variables were not found to have a significant negative
impact on poverty, with the exception of (exogenous) terms of trade shocks on IMRs. These
results are consistent with Dollar and Kraay (2000), who find that macroeconomic policy
variables do not have a direct impact on income of the poor, working instead (as intended)
through their impact on economic growth. This is an important verification of the basic tenets of
growth-oriented poverty reduction programs in Africa: macroeconomic stabilization and reform
increases economic growth, which, in turn, reduces poverty; there is no significant additional
impact of the macroeconomic policies on poverty. Many of the control variables, however, are
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found to have a direct impact on poverty. This is consistent with our prior assumption, as macro
policies are already captured in the income variable.

45.  As we saw in the basic model, a 10 percent increase in income will lead to a 1 percent
increase in life expectancy. In addition, we find that civil conflict and low levels of civil and
institutional freedom significantly reduce life expectancy for a given level of income. We also
find that macroeconomic variables do not have a direct impact on life expectancy, outside the
growth channel. In addition, contrary to recent criticism, the high percentage of landlocked
countries in SSA does not explain poverty: we find no significantly difference in life expectancy
between landlocked and other countries. We do, nonetheless, find that island countries
demonstrate a lower level of poverty than mainland countries for a given income level.

46.  The regression results are similarly strong for IMRs. As with the basic model, a 10
percent increase in income is associated with a 3 percent decline in IMRs. We find also that
civil conflict and the lack of civil and institutional freedom increases these rates. In addition, we
find, somewhat surprisingly, that a substantial improvement in the external terms of trade
modestly raises IMRs. It is not immediately clear what if any mechanism may be in play to
allow an improvement in the external terms of trade to negatively impact infant mortality rates,
or whether this is a spurious relationship. Additional work is required here to understand the
relationship. Similar to the results for life expectancy, we find no difference in IMRs between
landlocked and other countries, while island economies exhibit lower IMRs than mainland
countries for a given income Jevel.

47.  Again, income growth is found to be the key factor explaining improvements in gross
primary school enrollment, with an elasticity of 0.32. However, we find no significant
correlation between school enrollment and civil conflict or freedom indicators. Macroeconomic
policies do not have an impact on primary school enrollment, with the exception that a positive
(though modest) relationship is found between openness to foreign trade and gross primary
school enrollment. We also find a positive relationship between inflation and gross primarily
school enrollment; this may reflect the impact of high fiscal spending on education and the
resultant impact of higher domestic financing on inflation. As above, landlocked countries do
not significantly differ in school enrollment from countries with access to the sea, while island
countries exhibit higher enrollment rates than nonisland countries for each income level.

Expanded model—with quality of growth variables, HIY/AIDs and latitude

48.  We now add three quality of growth variables to the expanded model which have been
associated in previous studies with an increase in income and/or a decrease in poverty,
including income inequality (the gini coefficient), public healthcare expenditure as a share of
GDP, and the share of the population with access to safe water. Given the lack of time series
data, we use the latest observation for each country: the gini coefficient reflects the latest data
available, healthcare reflects 1997 (or the latest estimate of) public health care expenditure as a
share of GDP, and access to safe water reflects 1997 (or latest) estimates. In addition, we
include HTV/AIDs prevalence rates as an additional control variable, as well as latitude (the
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distance in degrees of the capital city from the equator) as a proxy for geography/tropical
effects. The empirical results are summarized in Table 3 below.

49. With respect to life expectancy (LE), we find that a 10 percent increase in income leads
to a 0.8 percent increase in LE, inline with the basic model. While macroeconomic policy
variables do not significantly affect LE, we find that quality of growth matters: improved
income distribution (lower gini coefficient) and higher public healthcare expenditure increase
live expectancy, We also find that civil conflict reduces LE, while institutional and civil
freedoms increase LE, as we assumed. Island countries are found to be associated with higher
LE for a given level of income, though landlocked countries do not have significantly different
LE than those with access to the sea. In addition, countries with higher HIV/AIDs prevalence
rates exhibit lower LE for a given income level. Finally, we find a country’s latitude does not
significantly affect LE. The model explains 55 percent of the change in LE,

50.  For infant mortality rates, we find that a 10 percent increase in income leadstoa 2 %
percent decline in infant mortality rates (compared with 3-4 percent in the basic model}. In
terms of macro policy variables, we find that lower inflation and higher government expenditure
reduce IMRs, while increased openness to trade has a marginally negative impact on IMRs. In
terms of quality of growth, we find that lower income inequality, and higher public health care
expenditure and access to safe water all lead to lower IMRs. For the control variables, we find
that the lack of civil conflict and higher institutional and individual freedom reduces IMR for a
given level of income, while island countries exhibit Jower IMRs for a given income level.
Neither HIV/AIDs prevalence rates nor latitude are found to directly affect IMRs. It is not clear
why increased openness to trade would have a negative, albeit small, impact on IMRs, and this
will need to be studied further. The model explains 76 percent of the change in infant mortality
rates over the period studied.

51.  With respect to gross primary school enrollment, a 10 percent increase in income is
found to increased primary school enrollment by 3’ percent, similar to the basic model. In
terms of macro variables, we find that increased openness to trade and inflation increase
enrollment for a given income level. In terms of quality of growth, the model suggests that
higher inequality and higher public healthcare expenditure lead to higher school enrollment
rates. While HIV/AIDs prevalence rates and landlocked countries are not found to be significant
explanatory variables, island countries and countries further from the equator exhibit higher
school enrollment rates for a given income level. We find somewhat surprisingly that lower
freedom and higher inequality would increase enrollment rates and will need to study these
results further as well as test for robustness as the model explains only 42 percent of the change
in gross primary school enrollment.
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Table 8. Summary of Expanded Model, Including Quality of Growth 1/

Ln (infant In (primary
expectency) mortality school

rate) enrollment)
Basic modcl
In {per capita GDP) 0.08 * -0.247 * 036 *
Time trend -0.041 *
Macro-related policy variables
Openess to trade (exports+Hmports/GDP) 0.002 * 0.002 *
Inflation rate (1+ inflation} 0.27 * 0.854 *
Terms of trade {1995=100)
Government expenditure/GDP -(.003 *
Quality of growth variables
Inequality (gini coefficient} -0.003 * 0.008 * 0.009 *
Public health care expenditure/GDP 3/ 0.056 * -0.15 * 0.104 *
Access to safe water -0.18 *
Control variables 2/
Civil conflict 011 * 0.17 * 4/
Freedom index -0.006 * 0.016 * 0.018 *
Landlocked countries
Island countries 0.11 * -0.72 * 036 %
HIV/AIDs prevalence rate 0016 *
Latitude -0.01 *
Adjusted R-squared 0.55 0.76 0.42
Total panel (unbalanced ) observations 145 136 128
Observations per cross section {country) 5 5 5
Number of cross sections (countries) used 29 29 29

Note: ¥ denotes significance at the | percent level,
2 p
** denotes significance at the 5 percent level, and
**+% denptes significance at the 10 percent level.

1/ This table reports the results of adding the indicated control variables to the instrumental
variable estimator (lagged income was used to instrument income) using generlized least squares method.

2/ See Appendix for definition of control variables.
3/ Includes scalar variable of public health care expenditure/GDP ratio in 1997 (or latest estimate),

based on World Bank, World Development Indicators . Time seties data not available for the 1970s-1980s.
4/ Individually significant with income variable, but not significant in model form.
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VI. TENTATIVE CONCLUSIONS

52.  The study finds that economic growth has been an important factor leading to
nonincome poverty reduction in Africa through both an historical review of developments over
the previous three decades, as well as through empirical analysis. The empirical results suggest
that strong and sustainable growth in SSA will Icad to similarly strong and sustainable declines
in nonincome poverty (life expectancy, infant mortality rates, and primary school enrollment).
Equally important, there is no evidence that the adoption of a structural adjustment program
increases poverty. We also find that while economic growth is important to reduce nonincome
poverty, other factors are also significant.

53. We find that lower income inequality and the provision of basic social services (public
health care and access to safe water) are significant factors that lead to lower poverty levels for
a given income level. We also find—not surprisingly—that countries in civil conflict exhibit
higher rates of poverty than nonconflict countries, and that, when we exclude the conflict
countries, poverty trends in sub-Saharan Africa are much improved. One conclusion drawn is
that rapid improvements in poverty in Africa require the early resolution of conflicts and strong
post-conflict economic recovery programs, as a large share of SSA has experienced some
degree of civil conflict in the past 25 years. In addition, we find higher levels of civil and
institutional freedom to be associated with lower infant mortality rates and higher life
cxpectancy, suggesting the benefits of such freedoms go beyond economic growth, directly to
improving human development. As important, we find that the recent surge in HIV/AIDs
prevalence rates in southern and cast Africa is an important factor explaining the lack of
improvement in life expectancy in recent years. We also find that island economies exhibit
lower levels of poverty for a given income level than mainland economies, while there is no
significant difference between landlocked countries and countries with access to the sea, Finally
we find that latitude has no significant direct influence on life expectancy or infant mortality
rates, whilc it does seem to matter for primary school enrollment rates.

54.  While these results are preliminary, the consistency of the basic results—that economic
growth is important for sustained poverty reduction in Africa—across empirical model
formulations is encouraging. Nonetheless, the empirical model could usefully be expanded, in
terms of building a system of equations, which allow explicitly for feedback between income
and human devclopment. We would also hope that these relationships could be tested more
systematically based on household level survey data. In this regard, the current focus on the
collection of household level poverty data is encouraging. though more needs to be done in this
area, parlicularly with respect to the quality of the survey data and consistency across surveys
and countries. Finally, there is a need to better bridge the gap between research being carried
out on factors influencing health and education in Africa, at the micro (household) level, and the
income and growth research that is being carried out using macro-level data.
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Appendix: Data Definitions and Sources 1/

Variable Definition

INF Infant mortality rate (number of deaths per 1,000 live birth). Source: World Bank, World Develupmeni
Indicators; 48 SSA countries.

LIFE Life expectancy at birth (years). Source: World Bank, World Development Indicators; 48 SSA countries.

PEDU Gross primary school enrollment rates (gross percent). Source; World Bank, World Development Indicaiors. (Far
this variable only, time dimension is different owing to data availability (1970, 1975, 1980, 1985, 1990, and
1995).] ; 46 SSA countries.

PIMF Real GDP per capita in international dollars (nsing purchasing power parity). Source: IMF, World Economic
QOutlook; 46 SSA countries.

CPI Previous five-year period’s average annual inflation rate calculated from consumer price index (percent). Source:
IMF, World Economic Outiook, 46 SSA countries.

GINT Latest estimate of gini coefficient for each country, as compiled by Dollar and Kraay, and updated by the maost
recent World Bank, World Development Indicators; 29 SSA countries. (Scalar variable.)

GOV General gavernment consumption (as a percent of GDP). Source: World Bank, World Development Indicators,
48 S5A countries.

HEALTH 1997 or latest estimate of public healthcare expenditure as a share of GDP. Source: World Bank, World
Development Indicators; 44 SSA countries. (Scalar variable.)

HIViAIDs HIV/AIDs prevalence rates in adult population. Source: World Bank, World Development Indicators; 44 55A
countries. {Scalar variable.)

INFLATION In (1+CPI).

LAT MNumber of degrees in latitude above or below the equator. (Scalar variable.) Source: CIA 2000 World Fact Book.

TOT Terms of trade, goods and services (index, 1995=100). Source: IMF, Forld Economic Outlock; 46 SSA
countries.

TRA Openness measure: (cxport + import)/GDP {percent of GDP). Source: World Bank, World Development
Indicaiors, 48 S8 A countries.

LoC (1,1,1,1,1,1) for landlocked countries and (0,0,0,0,0,0} otherwise (except for Ethiopia, which changes to
landlocked in 1997); 48 S$SA countries. {Scalar vanable.)

ILND (1,1,1,1,1,1) for island countries and (0,0,0,0,0,0) otherwise; 48 SSA countries. Island countries comprise Cape

Verde, Comoros, Madagascar, Mauritius, Sao Tome and Principe, Seychelles and Equatorial Guinea (given the
significant role of Bioko). (Scalar variable.)
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Appendix (continued): Data Definitions and Sources 1/

Variable

Definition

WAR

WATER

FREE

TIME

Dummy for armed conflict: 1 if there is in at least one year of war or substantial conflict during previous 5 year
period, 0 otherwise. Source: World Military and Social Expendiiure, 1996; 48 SSA countries

1997 estimate of the percentage of population which has access to safe water, defined in terms of three groups
(low, medium or high access). Source: World Bank, World Development Indicators; 47 SSA countries. (Scalar
variable.)

Scale from 2-14 for civil and institutional freedom, with 2 the most free. Sum of indices of political rights and
civil liberties obtained from Freedom House (New York). Each rating of countries is on a seven-point (1-7) scale
for levels of political rights and civil liberties, with 1 the most free. Source: Freedom House; 48 SSA countries.

(1,2,3,4,5,6) for all countries; trend variable.

1/ All the variables are in panel form: time dimension T= & periods (1972, 1977, 1982, 1987, 1992, and 1997), and
N (maximum) = 48 sub-Saharan African countries.
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Appendix (Continued): Country Groupings Used in Table 6

APPENDIX I

No

Country  Country All High Low Fast Slow Civil Civil Adjusters  Non-
Code Name Countrics _[ncome  Income  Growth  Growth  Conflist  Conflict Adjusters
_AGO ANGOLA _AGO _AGO _BD1 _BFA _AGO _AGO _BEN _BEN _AGO
_BEN BENIN _BwaA  _BWA _BEN _Bwa  BDI  BDE _BFA _BFA _BIM
_BWA  BOTSWANA _BEN LIV _BFA _CMR  _BEN  COD _BWA  _CIV _CAF
_BFA BURKINA FASC _CMR _CMR  _CAF _COG _CAF ETH _CAF _ETH _CMR
_BDI BURUNDI _TCD _Can _ETH _ETH _Crv _GNB _CIv _GIIA _COD
_CMR  CAMEROON _BFA _20G _GNB _GAB _Cob _LBR _CMR  _GIN _CoaG
_CPV CAPE VERDE _CAF _COM_KEN GIN _CoM MOz @ _COG _KEN _CoM
_CAF CENTRAL AFRICAN REP. _CPV _CPY _L30 _GMB  _CPV NGA _COM LSO _CPY
_TCD CHADL _BDI _bn _MDG _GNB DI _RWaA  _CPV _MLI D1
_CcoM COMOROS _COM  _GAB _MLI _GNQ _GIIA _SDN _bll _MwI _GAB
_CoDp CONGO, DEM. REP. OF _CoG _GHA MOz KEN _LBR _SLE _GAB NER _GMB
_COG CONGO, REPUBLIC OF _bn _GIN _MwW! _L8O _MDG  _TCD _(GHA _SEN _GND
CIv COTE D IVQIRE _GNQ _GMB  _NER Moz MILI _UGA _GIN _TGO _GNGQ
DI DIIBOUTI Qv _GNQ _NGA _MRT  _NAM _GMB  TZA _LBR

GNG EQUATORIAL GUINEA _CoD _LBR _RWA  _MUS _NER _GNQ _UIGA _MDG
_ERI ERITRIA _ERI _MRT  _SDN _MWI _NGA _KEN _IWE _MO7Z
_ETH ETHICPIA _ETH _MUsS _SLE _SDN _RWA _LSO _Mus
_GAB GABON _GAB _NAM _8TP swz _SEN _MDG _NGA
_GMB  GAMBIA, THE _GHA  _SEN _TCo _8YcC _SLE _ML1 _RWa
_GHA GHANA _GIN _SWZ _TZA _TCD _3TP _MRT _SDN
GIN GUINEA _GNB _5YC _uga _Tza _1GO _MUS _SLE
_GNB GUINEA-BISSATS GMB TGO _ZMB _UGA  _ZIME _MWI _TCD
_KEN KENYA _KEN _ZAF _ZAF _ZWE _NAM _ZMB
_L30 LESQTHO _L50 JZWE _NER
_LBR LIBERIA _MDG _SEN
_MDG  MADAGASCAR _LBR _§rp
MW MALAWI _MRT _SWZ
MLI MALI _MWI _SYC
_MRT MAURITANIA _MOZ _TGO
_MUs MAURITIUS _MUS _TZA
_MOZ MOZAMBIQUE _MLI _ZAF
_NAM  NAMIBIA _NAM _ZMB
_NER NIGER _NER _ZWE
_NGA NIGERIA _NGA
_RWA  RWANDA _RWa
_8TP SA0 TOME & PRINCIPE _STP
_SEN SENEGAL _SEN
_8y¢Q SEYCHELLES _8YC
_SLE S1ERRA LEONE _SLE
_SOM SOMALIA _SOM
_ZAF SOUTH AFRICA _ZAF
_SDN SUDAN _SDN
_Swz SWAZILAND _SWZ
_TZA  TANZANIA _TZa
_TGO TOGO TGO
_UGA UGANDA _UGA
_ZMB ZAMBIA _ZMB
_ZWE ZIMBABWE _ZWLC




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

