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ABSTRACT

Using data envelopment analysis (DEA), the authors investigate the productivity changes of 42 African
countries by computing the Malmquist productivity indices. Subsequently, the measured Malmquist
productivity indices become the dependent variables of a pooled truncated regression. The point esti-
mates of the Malmquist indices indicate that TFP improved at an annual rate of 1.97% over the period
1992-2007. The decomposition of TF P shows that the major contribution of TFP growth is technological
progress. Nevertheless, technical efficiency also appears to be trending upwards. Therefore, these results
suggest that contrary to the dominant view in previous studies, Africa’s TFP since the early 1990s has
been accompanied by positive technological change rather than stagnation. The second stage results
suggest that improving the quality of human capital and FDI not only augments the quality of labor,
but also indirectly improves TFP. Regression results also show that an increase in openness positively
affects TFP growth as this facilitates adoption of more efficient techniques of production.

INTRODUCTION

Recent data from the World Bank indicates that since the mid-1990s, several African countries have
experienced robust economic growth. Accordingly, between 1995 and 2007, African economies grew
at an average of 4.3 percent compared to the world average of 3.17 percent. To that end, the importance
of improving and sustaining economic growth cannot be over emphasized given that African countries
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have committed to implementing the 2030 Agenda for Sustainable Development (SDGs), which, among
other things, aims at reducing poverty and promoting efficient utilization of factors of production.! Both
cross-country analyses and country case studies provide overwhelming evidence that rapid and sustained
growth is a powerful strategy for reducing poverty (Agarwal, 2008; Sachs and Warner, 1997).

Endogenous growth models emphasize how human capital, research and development, education,
government policies, physical capital, spillover effects, and institutional factors affect a country’s pro-
ductive process and future income growth (Grossman and Helpman, 1991; Lucas, 1992; Romer, 1987
and1990). A plethora of studies has suggested that low TFP has impeded the growth potential of many
African countries (Ndulu and O’Connell, 2008; Block, 2001). Undoubtedly, increasing investment and
boosting total factor productivity are the core issues that African countries must address.?

Albeit the vast research on productivity changes in Africa, there appears to be no consensus within
the empirical literature on the pattern of TFP and determinants of Africa’s TFP growth. The analysis
by Fuglie and Rada (2013), Block (2010), Alene (2010), and the IMF (2008), among others, present
some evidence of improved TFP on the African continent. On the other hand, some researchers do not
find any systematic evidence of productivity improvement across the African continent (Bosworth and
Collins, 2003; Collier and Gunning, 1999; Ndulu and O’Connell, 2009). Further, Devarajan, Easterly,
and Pack (2003) contend that it is the low TFP rather than the level of investment that has constrained
African growth. Similarly, there also appears to be some ongoing debate on the sources of Africa’s pro-
ductivity growth. Some studies suggest that technical change is the main source of productivity growth
while others indicate that improved efficiency changes or the catch-up effect explains major changes in
Africa’s TFP (Fulginiti, Perrin and Yu, 2007; Nkamleu, 2004; Alene, 2010).

To this end, previous studies have inarguably provided a good understanding of the productivity
trends in Africa. Nonetheless, the focus of previous studies has been largely on agricultural productivity,
and the majority of these studies have grouped African countries together with non-African countries
(Kumar and Russell, 2002; Kriiger, 2003; Alene, 2010). However, owing to the differences in economic
conditions and production technology between African countries and non-African countries, these stud-
ies may offer erroneous policy recommendations.

To close the gaps in the existing literature, the aim of this study is to analyze the cross-country TFP
changes on a panel of 42 African countries by using the Data Envelopment Analysis (DEA) Malmquist
productivity index approach. As such, we adopt Fire et al.’s (1994) application of the DEA-Malmquist
technique on panel data to calculate the cross-country TFP change. Overall, the contribution of this study
is threefold. First, we estimate the TFP of 42 African countries and determine the sources of productivity
change by decomposing TFP in technological change and technical efficiency. > The second contribution
of this study is that we classify African countries according to their income level (level of development),
based on the World Bank, World Development Indicators (World Bank, 2007). In practice, we present
stylized differences in TFP growth among different income groups for African countries.

Third, to mitigate the potential bias in DEA estimates and hence make a meaningful statistical infer-
ence, we construct confidence intervals for TFP indices using Simar and Wilson’s (2007) bootstrapping
and truncated regression procedure. To our knowledge, this is the first study that takes a cross-country
approach for a group of African countries and applies the two-step estimation approach. By taking this
approach, we effectively assess the significance of capital accumulation (physical and human), foreign
direct investment (FDI), information and communication technology, macroeconomic stability, and in-
stitutional quality in stimulating TFP. In an attempt to account for reverse causality and multicollinearity,
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