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ABSTRACT
Thinking education could boost their economic well-being, many SubSaharan nations (and International organizations such as the World Bank and the
United Nations) have devoted a substantial portion of their government funds towards
education. Despite the huge sums of government funds allocated to education, these
countries still languish in their ability to catch up with the rest of the world. In the
professional literature, there is a lack of empirical consensus about the impact of
education on economic growth. That is, several studies have indicated a lack of
positive association between economic growth and the rate of growth of education
(human capital) measured using alternative methods. This lack of consensus applies
to Sub-Saharan Africa as well. In this paper, we test the hypothesis that education has
a positive impact on growth but with significant country variation. Using crosssection panel data regression, we find positive correlations between growth and
various definitions of human capital.
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INTRODUCTION
“The requirement for faster development of the new nations in Africa… is
more education and training at all levels-a more generally literate working force,
more skilled artisans, more members of the learned professions, more entrepreneurs,
more skilled government administrators. Until the human resources of the new
African nations are more fully developed- and no huge injection of money can greatly
accelerate the process-the opportunities for the wise and effective utilization of
foreign investment will necessarily remain limited.”
Eugene Black, President of the World Bank, 1942-62, an Address to the United
Nations Economic and Social Council, 1960
As advocated by Eugene Black and others, one would expect investments in
human capital (education) to be one of the cornerstones for achieving a desired level
of economic development for any country in the world, especially for countries of
sub-Saharan Africa.
Some of the rationales behind the above claim are that, among other things,
education makes firms become more efficient, competitive and productive by making
the labor force more flexible; allows scientific knowledge and technological
innovations to penetrate and nations to “move-up the ladder” from less skilled and
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labor-intensive activities to high-skilled and capital intensive activities. This is
because an educated labor force is capable of adapting to changes more rapidly
whenever situations demand it than the uneducated labor force. Furthermore, an
educated labor force communicates better and enables nations to absorb the imported
technology that perform some production processes requiring sophisticated
operations. Education also fosters positive externalities by encouraging individuals
and households to share the stakes of the country; it increases the behavioral benefits
such as a reduction in fertility rates, the incidence of communicable diseases, infant
and child mortality, enhancing tolerance and democracy.
In a micro context, education allows individuals to acquire skills that
command higher wages; enables them to perform more complex and sophisticated
tasks rather than standard ones; helps them adapt to the latest technologies and
production practices; and enables them to become more mobile and more
entrepreneurial. Education may also play a role like saving by increasing the
accumulation of human capital. In addition, it reduces the dependency burden of a
given population, enhances greater physical investment and productivity.
Moreover, as the World Bank’s 1993 study indicated2, the experiences of
Southeast Asian countries such as South Korea show that investing in human capital
is just as important, if not more, as a complementary factor contributing to the
benefits of injecting money through foreign investments. Another macro level effect
of education is its likely attraction of foreign investors, for foreign investors would
prefer to invest in countries with higher quality of human resources than would be
otherwise. Therefore, higher human capital increases the flow of foreign direct
investment and enhances the competitiveness of developing nations. Most
development experts agree with these conjunctures3, and, as a result, international
organizations such as the World Bank and the United Nations have devoted huge
sums of resources towards education. Such institutions and leaders of many
developing countries believe education to be paramount for a comprehensive
development and poverty alleviation.
However, there can be cases in which more investments in education may
not lead to a higher level of output per worker. This can be due to several
distortionary factors, some of which are: a lack of labor demand and inappropriate
development strategies and policies geared towards import substitution
industrialization.
In the case of the lack of labor demand, what needs to be realized is that
education leads to the creation of a supply of educated and skilled workers available
to be utilized in the economy through the force of labor demand. If there is no labor
demand, then an economy ends up with a pool of unemployed resources that could
have been used to increase productivity. As a result, human capital becomes
inefficiently used with no or minimal effect on potential economic growth. Moreover,
an excessive expenditure of resources on education in the face of a lack of labor
demand may lead to the “brain drain” phenomenon, a fact that many developing
nations face today. For example, as Easterly (2001) notes, an estimate shows that 77%
of university graduates in Guyana immigrated to the United States. Even if there is a
labor demand in the form of a government guarantee of employment for the educated
in the public sector, compensation mechanisms may not be shaped to reward effort.
Consequently, workers may lack apparent incentives for working up to their
potentials, causing productivity to fall. Pritchett (1997) shows that when governments
over-employ the educated labor in the public sector, growth in output per worker is
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reduced by as much as two percentage points a year. He also suggests that the lack of
correlation between education and growth could be explained by the excess supply,
weakness of institutions and low quality of education.
Development strategies such as import substitution industrialization (ISI)
may also result in the underutilization of the available pool of educated workers. With
ISI strategies, domestic firms face less foreign competition in the domestic market,
thereby creating less incentive to innovate, possibly leading to the inefficient
utilization of the educated and skilled workers. Furthermore, once government
policies focus on protecting local industries from foreign competition, industrialists
assign their best people to lobby for more protection, a result known as increased
rent-seeking behavior. This behavior is known to reduce incentives and enhance
corruption. Under such an environment, which is inimical to growth, the benefits of
promoting education may not seem to justify its costs.4

A BRIEF REVIEW OF THE LITERATURE
Benhabib and Spiegel (1994) argue that initial levels of education allow
nations to absorb imported technology and improve economic wellbeing; specifically,
they find a positive and significant relationship between the initial level of education
and subsequent productivity growth. They also report a negative association between
GDP growth and the growth rate in years of schooling.
Pritchett (1997) finds a lack of association between growth in education and
growth of output per worker. Using Barro-Lee (1993) and the Nehru-Swanson-Dubey
(1994) (N-S-D) education data, he shows that physical capital per worker has a
positive and large impact on the growth rate of output per worker (positive and large
physical capital per worker coefficient), while the coefficient for educational capital’s
contribution to the growth rate of output per worker was negative and not statistically
different from zero. However, Krueger and Lindahl (2001) doubt the reliability of
Pritchett's findings. Krueger and Lindahl suggest that Pritchett's results cannot be
trusted for their findings involve a measurement error in educational attainment.
Mankiw (1995) finds that nearly 80% GDP growth can be accounted by a
combined increase in both physical and human capital. His study implies that
countries with the same technology could have income variations among them due to
differences in human and physical accumulation.
Lau, Jamison, and Louat (1991) examine the impact of primary and
secondary schooling on growth in five regions. Their results show that that primary
schooling has a negative effect on growth in Africa and the Middle East, even though
the effects seemed to be insignificant in South Asia and Latin America with positive
and significant effect in East Asia.
A study by Judson (1993) revealed that primary schooling seems to have a
positive impact on growth, in contrast to secondary and tertiary education, which has
no significant effect on growth. Additionally, Barro and Sala-i-Martin (1995) find no
correlation between growth per capita, and secondary and tertiary education, while
studies by Behrman (1987), and Dasgupta and Weale (1992) show that changes in
adult literacy rates are significantly correlated to changes in output.
Bils and Klenow (2000) argue that the correlation between schooling and
growth is weak. However, Romer (2000) argues that the impact of education on
economic growth is not determined by the amount of expenditures but by the quantity
of inputs used in R&Ds.
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This paper examines the contribution of education to the economic growth of
sub-Saharan Africa using alternative measures of education, among them being
primary and secondary schooling enrollment ratios, literacy rates, and an alternative
measure of human capital: the product of life expectancy at birth. Our empirical
methods are different from other works in at least three ways. 1) Our data involves
more countries compared to the limited number of countries used in the previous
literature. Our use of many sources of data have also enabled us to use a time series
that spans for longer time periods compared to what has been used in the past. 2) Our
use of alternative data sources has also allowed us to utilize a longer time series data
in our regression analysis. 3) We apply the panel data fixed effects model and the
pooled time-series cross-section regressions to account for the individual country
variations and characteristics. Our research is different from others in that it focuses
solely on sub-Saharan Africa. The model we use is a variant of the augmented Solow
model proposed by Mankiw, Romer, and Weil. Specifically, the model follows the
one used by Barro (2001). To our knowledge, no one has used such extensive and
alternative models to garner our understanding of public education on economic
growth. Our results endorse the hypothesis that human capital is positively correlated
with per capita income growth rates. The results obtained are robust in the sense that
the positive correlation involves four alternative measures of human capital.
The rest of the paper is organized as follows: the next section presents the
stylized facts on the educational attainment and economic growth of Sub-Saharan
Africa using graphical methods and the following section provides the empirical
analysis regarding education’s contribution to the economic growth of Sub-Saharan
Africa. A conclusion will follow.

GRAPHICAL PRESENTATION OF THE STYLIZED FACTS: AN
OVERVIEW OF VARIATION ACROSS COUNTRIES
This section begins with a brief explanation of our data and the sources and
then proceeds to present the model used to generate the empirical results.
Figures 1-7 present the stylized facts regarding economic growth and
educational attainment involving a subset of the countries in our sample, and
occasionally all the countries used in our empirical investigations.
In Figure 1, we use the average GDP growth rates during the period 19861995 for some of the individual countries. This The first figure shows that some
countries experienced negative average GDP growth rates during the period 19861995, while others enjoyed positive economic growth. The same World Bank data
also indicates that only Botswana, Ghana, and Lesotho experienced consistent
positive annual growth rates while the remaining 15 countries experienced both
positive and negative annual growth rates from 1986 to 1995.
We use per capita income growth rates, both across time (1960-2002) and
across a majority (39) of the SSAs in Figure 2. Figure 2 clearly shows that, the SSAs,
as a group had faced negative per capita growth rates in the mid 1980s and early to
mid 1990s. Both figures indicate significant variations across many countries. This
fact would be important for what kind of empirical methodology has to employ in the
estimation process.
Furthermore, the 18 Sub-Saharan African countries in Figure 1 also
exhibited significant variations regarding education, as evidenced by the primary and
secondary coverage shown in Figures 3 and 4. We use variable primary school
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enrollment measured in percentage gross as a proxy for the primary coverage. This
variable is obtained from the World Bank’s World Development Indicator (WDI).
According to the World Bank definition, percentage gross primary school enrollment
is “the ratio of total enrollment regardless of age, to the population of the age group
that officially corresponds to the level of education shown.” Using this definition,
Figure 3 presents a graphical depiction of the primary coverage of 18 Sub-Saharan
African countries in our sample, using 1975 as the initial year. As the figure shows,
countries such as Kenya, Lesotho and the Republic of Congo had an initial primary
coverage exceeding 100% in gross terms. This is due in large to the way primary
coverage has been defined. This variable includes students whose ages do not
correspond to the primary level education, perhaps due to repetition, and are actually
attending primary schools. Because of this fact, the overall primary enrollment could
exceed the total number of students whose age group corresponds to the primary level
education. On the other hand, countries such as Niger, Burundi, Sierra Leone,
Senegal, and Sudan had a primary gross coverage of less than 50%. Furthermore, the
average of the initial (1975) primary coverage was 68.83%, an expected result given
the fact that most of the countries in Figure 3 had an initial primary coverage greater
than 50%. The standard deviation was 31.89, indicating significant deviation from the
mean.
As shown in Figure 4, the change (in percentage points) in primary coverage
measured by taking the difference between the primary coverage in 1975 and 1980
does not seem to exhibit significant variation. The mean of this variable is 7.28 with a
standard deviation of 7.59. Overall, this specific variable indicates no significant
variation in terms of progress in primary coverage between 1975 and 1980.
The World Bank data also shows the secondary coverage, which is obtained
from secondary school enrollments measured in percent gross and is defined by the
World Bank as “the ratio of total enrollment regardless of age, to the population of the
age group that officially corresponds to the level of education shown.” As Figure 5
indicates, the secondary coverage in 1975 was relatively lower than that of the
primary coverage during the same year as exhibited in Figure 3. In fact, none of the
countries in Figure 5 had a secondary coverage greater than 50%. That is, secondary
coverage in 1975 for the 18 countries is relatively lower than the primary coverage.
This could be attributed, in part, to the fact that some students whose age corresponds
to secondary schooling maybe attending primary schools. Therefore, this makes the
ratio of total enrollment regardless of age, to the population of the age group that
officially corresponds to that level of education to be less than 100%. Moreover,
Figure 5 shows significant variation across countries in the secondary coverage due to
the relatively high coverage of Ghana and the Congo Republic (greater than 35%),
while the remaining 16 Sub-Saharan countries attained a coverage less than 20%.
We can also look at the change (in percentage points) in secondary coverage
(obtained through getting the difference in enrollments between 1975 and 1980). The
mean for the 18 countries was 5.33 with a standard deviation of approximately 6.28.
This deviation from the mean is relatively higher than that for the change (in
percentage points) in primary coverage. Figure 6 shows the change (in percentage
points) in secondary coverage from 1975 to 1980 and the initial secondary coverage
(1975).
Figure 7 shows that for the majority of the countries in the figure itself, the
percentage point change in primary coverage from 1975 to 1980 is significantly and
relatively higher than that of the secondary coverage. However, when the change in
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coverage is measured in terms of percentage changes, the percentage change in
secondary coverage exceeds that of the primary coverage. This is attributed to the fact
that the primary coverage in 1975 was relatively higher than the secondary coverage
during the same year, and so an equal increase in enrollment on the primary and
secondary level will be translated into a relatively higher percentage increase for the
secondary than for the primary coverage. In other words, using percentage change
instead of percentage point change to measure progress in coverage assigns more
weight to countries that have started from a relatively lower base, giving the
impression that countries have dramatically increased their coverage.

EMPIRICAL FINDINGS ON THE RELATIONSHIP BETWEEN
EDUCATION AND GROWTH FOR THE AFRICAN REGION
Data
We assembled a time-series data involving 39 Sub-Saharan countries5 and 31
years (1975-2005). We used different data sources, including the on-line version of
the World Bank's World Development Indicators, Different versions of the World
Bank's Africa Database on CD-ROM, the CD-ROM version of IMF's International
Financial Statistics, and the United Nations and its affiliates' online databases.
Methodology
Overall, the figures presented in the earlier section suggest the existence of
significant variations among countries both in terms of economic growth and
educational attainment measured in terms of primary and secondary school
enrollment rates. It is important to recognize, however, the SSAs not only exhibit
variations in their growth rates but in their differences in individual country
characteristics. Therefore, in order to account for other important variables that may
possibly influence growth such as the amount of physical capital present to each
country, and also consider individual country characteristics such as physical and
human capital combined, we use the panel data fixed effects model and the pooled
time-series cross-section regressions. Furthermore, the model we use is a variant of
the augmented Solow model proposed by Mankiw, Romer, and Weil. Specifically, the
model follows the one used by Barro (2001):

Dyit = F(HKit, Xit)

(1)

where Dyit represents per capita income growth rate for each country i and in period
t, HKit represents a set of human capital variables for country i at time t and the
vector X it represents a set of control variables for each country i at a certain time
period t (see below). The actual regression results obtained in Table 1 are based on
the following model:
5

k

m =1

j =1

Dyit = β 0 + ∑ βi ( HK )it + ∑ ( γ i X it ) + ε it

(2)

where, Dy = per capita growth of GDP, the subscript m represents various measures
of human capital (HK), specifically: average years of schooling, or school life
expectancy-YRSCHOOL; the literacy rates for each country-LIT; the primary and
secondary enrollment ratios measured over time and for each country (PENROL and
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SENROL, respectively), and a product of life expectancy at birth and average years
of schooling-HUAMN). The subscript j and the vector X represent other control
variables such as the Investment/GDP ratio proxied by the gross capital formation to
GDP ratio-IGDP; the inflation rate of each country as a measure of macroeconomic
instability-INF; the international openness index-OPEN; the growth rate of
population as measure of the growth for labor-POPG; and the domestic interest rateINT.
The theory of growth accounting implies that human capital should be
included in growth rate regressions. We performed a panel-data-cross-section
regression using the per capita GDP growth rates as the dependent variables and
aforementioned (same) set of independent variables.6 We used this methodology to
account country specific effects (such as differences in initial levels of income,
technological levels, country specific shocks, educational policies, etc.) Moreover,
we employed five methods of measuring human capital for at least for the following
reasons: as many authors (see, Todaro and Smith, 2006, for example) indicate, on a
micro level, the rate of return to primary education is many times greater than the
rates of return to secondary and tertiary education. On the other hand, the cost of
secondary and tertiary education is nearly 100 times the cost of primary education.
For this reason, many, including the World Bank and UNESCO advise developing
nations to expand educational opportunities to all citizens on primary levels. Implicit
in this suggestion is that the contribution of primary education on economic growth is
superior to that of secondary and tertiary education. On the other hand, emphasizing
the importance of quality over quantity, Romer (1993) is in the opinion that higher
level of education, especially the one based on R&D is what matters, not the quantity
of education. This line of thought believes that it is the highly skilled labor force that
which can tackle sophisticated levels of production activities. Our use of alternative,
including secondary education addresses the question of that all levels of education
positively contribute to per capita income growth.
We present our separate growth regressions in Table 1. The first of this is the
literacy rates of each country. The second one is a measure of human capital as used
by Osborne (2004) which is a product of life expectancy at birth and average years of
schooling. The third and fourth variables are the primary and secondary enrollment
ratios, respectively. The last one is the average years of schooling. As implied by the
growth accounting theory, the results presented in Table 1 indicate that all five
measures of human capital are significantly and positively related with per capita
income growth. Table 1 also indicates that the investment/GDP ratio and the
international openness index are positively related with per capita income growth
rates and have the expected sign, regardless of which measure of human capital is
used. The inflation and interest rate variables are not statistically significant but have
their expected signs. The negative and at times the significance of the population
growth variable may reveal that this variable is deleterious to per capita growth in
sub-Saharan Africa.7

SUMMARY AND DISCUSSION
Our time series empirical results clearly show that all five measures of
human capital have positive causal relationships with per capita GDP growth rates.
The results we obtained are in contrast to some of the previous literature, which found
no relationship between human capital and economic growth. In our analyses, we
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used these variables as investments, in a macro sense. We used alternative measures
of human capital to show the robustness of results.
Coming back to the issue we raised: given the huge expenditures made by
the governments of the SSAs, the World Bank and the United Nations, does this
expenditure has the intended macroeconomic effects? Based on the empirical results
we obtained, the answer to this question is a resounding “Yes.” This positive
response includes the importance of having access to all levels of education, including
post elementary education.
However, the positive and significant relationships between the various
measures of human capital and per capita growth do not mean that education alone
determines economic development. There could even be bi-directional causality
between growth and education. The argument for education is that increased
education begets more skilled workers and more skilled workers increase productivity
and growth in the end. Since increased education in LDCs, does not involve R&Ds,
innovation etc., the positive correlation between per capita growth and expenditures
on education may not be sufficient, even though it could be one of the necessary
ingredients. Important variables such in-equality, equal participation of females, and
institutional quality, even government educational policies may play very important
roles. The sufficiency conditions may also depend on political and/or social
complements. This may be why the literature is not unanimous on the contribution of
human capital to economic growth. We know, for example, the SSAs differ in their
approach to educational delivery and services. Some countries give relatively more
emphasis on primary education. The educational policies of some members, such as
Uganda, provide greater access to education to rural areas compared to some other
countries, Ethiopia, for example. The policy which provides more access to education
to rural areas could be more productive compared to he one which only focuses in
urban areas. Unfortunately, the results obtained here are too general to identify such
differences. Moreover, even though literature has almost unanimously has determined
that the return to general education is greater than the return to specific (vocational)
education, we do not know which of these human capital more important on a macro
level.8 As a result, continuous research is paramount in order to find a definite answer
to link economic growth and human capital.
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ENDNOTES
Professor of Economics, Murray State University and Ph.D. student, George
Washington University, respectively.
World Bank, The East Asian Miracle: Economic Growth and Public Policy: New
York, Oxford University Press, 1993.
See, for example, Li, Xiaoying and Xiaming, Liu, (2005), Romer, 1990.
It is also important to mention that it is not the quantity of education that matters
the most, but rather the quality of human capital that is attained and how it is
used in the process of enhancing productivity. The quality of education and the
type of education are critical for growth.
Benin, Botswana, Burkina Faso, Burundi, CAF, Cape Verde, Congo (Republic
of), Congo (Democratic Republic), Central African Republic, Cote d’Ivoire,
Cameroon, Chad, Ethiopia, Ghana, Guinea, Gambia, Gabon, Kenya, Lesotho,
Madagascar, Mauritania, Mauritius, Mozambique, Malawi, Namibia, Niger,
Rwanda, Senegal, Seychelles, Sierra ;Leone, Swaziland, Sudan, Togo, Tanzania,
Uganda, Zaire, and Zambia.
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6.
7.

8.

The regression results from the panel-data –cross-section regression are available
upon request.
Seminar participants and the referees wondered why the adjusted R-square in all
models is so low. As it is known in, the times series application literature, the Rsquare values of first differenced and logged series are in fact always low. In this
situation, one has to rely on the individual t-states and the overall fit of each
model.
We are grateful to two anonymous referees for bringing this issue to our attention
and for their valuable comments.

REFERENCES
Barro, Robert J. 2001. “Human Capital: Growth, History, and Policy-A session to
Honor Stanley Engelmann.” AEA Papers in Proceedings, American
Economic Review 91(2): 12-17.
Barro, Robert J. 1997. Determinants of Economic Growth: A Cross Country
Empirical Study. Cambridge, MA. MIT Press.
Barro, Robert J. 2001. “Human capital and growth.” American Economic Review
91(2): 12-17.
Barro, Robert J., and Jong-Wha Lee. 2001. “International data on educational
attainment: updates and implications.” Oxford Economic Papers 53(3): 54163.
Beauchemin, Kenneth R. 2001. “Growth or Stagnation? The Role of Public
Education.” Journal of Development Economics 64(2): 389-416.
Beine, Michel, Frederic Docquier, and Hillel Rapoport. 2001. “Brain Drain and
Economic Growth: Theory and Evidence.” Journal of Development
Economics 64(1): 275-89.
Benhabib, Jedss, and Mark M. Spiegel. 1994. “The Role of Human Capital in
Economic Development: Evidence from Aggregate Cross-Country Data.”
Journal of Monetary Economics 34: 143-173.
Bassanini, Andrea, and Stefano Scarpetta. 2002. “Does Human Capital Matter for
Growth in OECD Countries? A Pooled Mean-Group Approach.” Economics
Letters 74(3): 399-405.
Bils, Mark, and Peter J. Klenow. 2000. “Does schooling cause growth?” American
Economic Review 90(5): 1160-1183.
Castello, Amparo, and Rafael Domenech. 2002. “Human capital inequality and
economic growth: some new evidence.” Economic Journal 112(478): C187200.
del Barrio Castro, Tomas, Enrique Lopez Bazo, and Guadalupe Serrano Domingo.
2002. “New Evidence on International R&D Spillovers, Human Capital and
Productivity in the OECD.” Economics Letters 77(1): 41-45.
Easterly, William. 2001. "Education for What?" in Easterly, William. The Elusive
Quest for Growth: Economists Adventures and Misadventures in the Tropics.
Cambridge: The MIT Press.
______. 1995. “The African Growth Tragedy.” Working Paper. The World Bank.
Engelbrecht, Hans-Jurgen. 2003. “Human capital and economic growth: cross-section
evidence for OECD countries.” Economic Record June: 40-51.
183

Southwestern Economic Review

Engelbrecht, Hans-Juergen. 2002. “Human capital and international knowledge
spillovers in TFP growth of a sample of developing countries: an exploration
of alternative approaches.” Applied Economics 34(7): 831-841.
Fogel, Robert W. 2004. "Health, Nutrition, and Economic Growth." Economic
Development and Cultural Change 52(3): 643-58.
Glewwe, Paul, and Hanan G. Jacoby. 2004. “Economic Growth and the Demand for
Education: Is There a Wealth Effect?” Journal of Development Economics
74(1): 33-51.
Gradstein, Mark, and Moshe Justman. 2002. “Education, Social Cohesion, and
Economic Growth.” American Economic Review 92(4): 1192-1204.
Hanushek, Eric A. and Dennis D. Kimko. 2000. “Schooling, labor-force quality, and
the growth of nations.” American Economic Review 90(5): 1184-1208.
Hendricks, Lutz. 2002. “How important is human capital for development? Evidence
from immigrant earnings.” American Economic Review 92(1): 198-219.
Herbertsson, Tryggvi Thor. 2003. “Accounting for Human Capital Externalities with
an Application to the Nordic Countries.” European Economic Review 47(3):
553-67.
Hojo, Masakazu. 2003. “An Indirect Effect of Education on Growth.” Economics
Letters 80(1): 31-34.
Judson, R. 1998. "Economic Growth and Investment in Education: How Allocation
Matters." Journal of Economic Growth 3: 337-359.
Krueger, Alan, B., and Michael Lindahl. 2001. “Education and Growth: Why and For
Whom?” Journal of Economic Literature 39(4): 1101-1136.
Krueger, Alan B., and Mikael Lindahl. 1999. “Education for growth in Sweden and
the world.” Swedish Economic Policy Review 6(2): 289-339.
Krugman, Paul. 1994. “The Myth of Asia’s Miracle.” Foreign Affairs 73(6): 62-78.
Li, Xiaoying, and Xiaming Liu. 2005. “Foreign Direct Investment and Economic
Growth: An Increasing Endogenous Relationship.” World Development
33(3): 393-407.
Lucas, Robert, Jr. 1988. “On the Mechanics of Economic Development.” Journal of
Monetary Economics 22: 3-42.
Lee, Jong-Wha, and Robert J. Barro. 2001. “Schooling quality in a cross-section of
countries.” Economica 68(272): 465-88.
Mankiw, N. G. 1995. “The growth of nations.” Brookings Papers on Economic
Activity 1995(1): 275-326.
Mankiw, N. G., D. Romer, and D.N. Weil. 1992. “A contribution to the empirics of
economic growth.” Quarterly Journal of Economics 107(2): 407-437.
Meier, Gerald M., and James E. Rauch. 2005. Leading Issues in Economic
Development. New York: Oxford University Press.
Osborne, Evan. 2004. "Measuring Bad Governance." The Cato Journal 23: 403-422.
Patrick, Angel W., Adrian Mattimore, and Adriaan Verspoor. 2001. “A Chance to
Learn: Knowledge and Finance for Education in Sub-Saharan Africa.” The
World Bank. Washington, D.C. http://www.worldbank.org/.
Papageorgiou, Chris. 2003. “Distinguishing between the Effects of Primary and Postprimary Education on Economic Growth.” Review of Development
Economics 7(4): 622-35.
_______, and Patrinos, Harry A. 2004. "Human and Rates of Return." in Johnes,
Geraint, and Johnes, Jill (editors), International Handbook on the Economics
of Education, Cheltenham, Edward Elgar Publishing Company.
184

Education’s Contribution to the Economic Growth of
Sub-Saharan Africa

Psacharopoulos, George. 1994. "Returns to Investment in Education: A Global
Update." World Development 22(9): 1325-43.
Pritchett, Lant. 1997. “Where Has All the Education Gone?” Policy Research Paper
1581. The World Bank, Washington, D.C. Available http://www.worldbank.org.
Rauch, James E. 1993. “Productivity gains from geographic concentration of human
capital: evidence from the cities.” Journal of Urban Economics 34(3): 380400.
Romer, Paul. M. 1990. “Endogenous Technical Change.” Journal of Monetary
Economics 96: S71-S102.
______. 1993. "Idea Gaps and Object Gaps in Economic Development." Journal of
Monetary Economics 32: 543-573.
______. 2000. "Should the Government Subsidize Supply or Demand in the Market
for Scientists and Engineers?" NBER Working Paper no. 7723.
Schultz, Paul T. 1999. “Health and Schooling Investments in Africa.” Journal of
Economic Perspectives 13(3): 67-88.
Temple, Jonathan R. W. 2001. "Growth effects of education and social capital in the
OECD countries." OECD Economic Studies 33: 57-101.
Temple, Jonathan R. W. 2001. "Generalizations that aren't? Evidence on education
and growth." European Economic Review 45(4-6): 905-918.
________. (1999). "A Positive Effect of Human Capital on Growth." Economics
Letters 65(1): 131-134.
Thomas, Duncan, et. al. 2004. "Education in a Crisis." Journal of Development
Economics 74(1): 53-85.
Todaro, Michael, P. and Stephen Smith. 2006. Economic Development 9th edition,
Addison Wesley: New York, New York.
UNDP (United Nations Development Program): various online Human Development
Reports.
UNCTAD various online data sources.
http://stats.unctad.org/handbook/ReportFolders/ReportFolders.aspx?CS_refe
rer=&CS_ChosenLang=en
UNESCO Statistical Databases:
http://www.uis.unesco.org/ev_en.php?ID=2867_201&ID2=DO_TOPIC
World Bank. 1995. Labor and the Growth Crisis in the Sub-Saharan Africa. The
World Bank, Washington, D.C. Available http://www.worldbank.org.
World Bank, Online Database, available at www.worldbank.org.
World Bank. 1993. The East Asian Miracle. World Bank Policy Research Report,
New York: Oxford University Press.
World Bank. 2004. “Workers in an Integrating World.” World Development Report.
Ch.5. (1995). Available at
http://wwwwds.worldbank.org/servlet/WDSContentServer/WDSP/IB/1999/0
4/28/000009265_3961219103803/Rendered/PDF/multi0page.pdf

185

Southwestern Economic Review

Figure 1
Average GDP Growth, 1986-1995
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Fig. 2. GDP & per capita GDP Growth Rates
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Figure 3
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Initial and Progress in Primary Coverage
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Figure 5

Secondary Coverage (% Gross)
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Figure 7
Change in Primary & Secondary Coverage
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Variable
Model 1Literacy Rate

Constant
LIT
HUMANK
PENROL
SENROL
YRSCHOOL
IGDP
INF
INT
OPEN
POPG

-9.16(3.05)
1.39(1.91)*

Table 1
Regression Results
Dependent Variable: Per Capita GDP growth
Model 2- life
Model 3Model 4expect*avg.
Primary
Secondary
year of
Enrollment
Enrollment
schooling
Ratio
Ratio
-11.55(3.99)
-19.52(4.13)
-11.49(4.310)

Model 5Average
Years of
Schooling
-7.19(5.04)

1.2(2.24)**
3.38(3.21)**
2.01(2.90)**
2.19(6.02)**
-0.005(0.6)
-0.007(0.27)
0.07(1.92)*
-0.63 (3.91)**

2.45(6.2)**
-0.01(0.74)
-0.02(0.77)
0.08(1.90)*
-0.14(0.88)

2.05(4.34)**
-0.013(1.13)
-0.011(0.03)
0.09(2.09)*
-0.07(0.39)

2.15(4.51)**
-0.018(1.55)
-0.012(0.33)
0.09(2.08)
0.033(0.18)

1.37(2.49)**
2.46(6.2008
-0.006(0.66)
-0.02(0.740
0.08(1.90)*
-0.10(0.6)

Plus 39 crosscountry fixed
coefficients
1.88

Plus 39 crosscountry fixed
coefficients
1.997

Plus 39 crosscountry fixed
coefficients
2.19

Plus 39 crosscountry fixed
coefficients
2.18

Plus 39 crosscountry fixed
coefficients
2.00

0.07
700

0.08
1082

Durbin-Watson
stat.
Adj. R2
0.11
0.08
0.07
# of
992
1082
707
observations
1) Absolute values of t- statistics are in parenthesis;
2) (*), and (**) indicate significance at the 5% and 10% level, respectively.
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