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Abstract

In this paper, we analyse the role of structural transformation in view of the
remarkable growth performance of sub-Saharan African countries since the mid-
1990s. Our analysis covers 41 African countries over the period 1980 to 2014 and
accounts for structural transformation by employing the analytical frameworks of
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1 Introduction

Since the time of independence, sub-Saharan African countries have seen a rather fluctuat-

ing performance in terms of economic growth.1 From the 1960s until the mid-1970s Africa

experienced moderate growth achieving average annual gross domestic product (GDP) per

capita growth of around two percent (Figure 1). While African growth rates were still

below those of East Asian tiger economies, they were close to the world average and to

those achieved by many other developing regions. But in the late 1970s and early 1980s,

economic growth deteriorated rapidly. For some 20 years until the mid-1990s, average

African per capita growth was even negative. Since then, Africa has seen a considerable

improvement in its growth performance with positive rates of around two percent which

was clearly above the world average in the early 2000s.

Figure 1: Growth Rates in Africa, 1961–2014 (5-Year Averages)
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Data source: World Bank (2016)

Following the region’s impressive growth take-off, the perception of Africa in the media

has changed remarkably. In the 1980s and 1990s, Africa was associated with high poverty

levels, autocracy, diseases, wars, and corruption. In recent years, it has been viewed as

a booming continent with decreasing poverty, an emerging middle class, democratisa-

1Except otherwise noted, Africa refers to sub-Saharan Africa hereafter.
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tion, urbanisation, a construction boom, a strongly expanding services sector, and ever-

increasing exports of raw materials due to a strong increase in commodity prices.2

In addition, enhanced political stability, economic liberalisation, education and in-

frastructure, and less conflicts and macroeconomic distortions were also relevant for the

improved economic performance of many African countries (OECD et al., 2013). With

these improved “fundamental” capabilities African economies were able to lower distor-

tions, boost (domestic and foreign) investment and significantly increase their growth

rates. These developments are in line with the standard macroeconomic growth approach

based on the Solow growth model. The approach emphasises that all factors that stimu-

late capital accumulation or foster improvements in technology, such as education, better

institutions and openness to trade and foreign investment, are ‘fundamental’ determinants

of economic growth.

While the macroeconomic approach dominated much of empirical growth research in

the past two decades, recently the role of structural transformation has re-emerged (Her-

rendorf et al., 2014; Rodrik, 2014). According to the growth approach in development

economics which is based on the dual economy model, economic growth (also) depends

on the rate of structural transformation, defined as the shift in labour (and other re-

sources) from traditional low-productivity to modern high-productivity sectors (Kuznets,

1966; Lewis, 1954). In fact, since the growth take-off most African countries have also

experienced some degree of structural transformation. However, there is significant vari-

ation in the speed and type of structural transformation among African countries. While

European and Asian countries typically experienced structural transformation through a

move from agriculture to manufacturing, many African countries have deindustrialised

(Rodrik, 2016), and may rather transform through either a shift to services or produc-

tivity increases in their agricultural sectors (IMF, 2012). So far, there is little empirical

evidence that structural transformation played a significant role for the recent growth

performance in Africa (de Vries et al., 2015). Thus, the main objective of our paper is to

2See, for example, the shift in the coverage of Africa in The Economist over the last 15 years. In the
issue on May 9, 2000, Africa was labelled “The Hopeless Continent”, but in the issue on March 2, 2013,
the magazine titled “Emerging Africa: A Hopeful Continent”.
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investigate the drivers of African economic growth paying special attention to the role of

structural transformation.

Prior research on structural transformation and growth in Africa is restricted to a

small number of countries mainly due to limited data availability at the sectoral level

(McMillan et al., 2014; McMillan and Harttgen, 2014; de Vries et al., 2015). These

studies share a common empirical method, that is, they decompose aggregate growth

into two components, the level of fundamental capabilities and structural transformation.

However, despite the broad sectoral coverage (ten sectors), they only cover a limited

number of African countries, calling into question the representativeness of their results

for the whole (sub-)continent.3 Nonetheless, these studies provide a solid foundation for

our analysis. For instance, we also use the decomposition method as one of two analytical

frameworks in our empirical analysis.

Moreover, we use a second analytical framework employing an augmented Solow

growth model, and conduct cross-country growth regressions. Our analysis covers 41

African countries over the period 1980 to 2014. The period under consideration allows

us to capture both the decline in growth rates in the early 1980s as well as the strong

rebound after the mid-1990s. In addition to the standard variables explaining growth,

such as capital accumulation, population growth, and fundamental capabilities, we also

incorporate variables accounting for structural transformation. This is an important ex-

tension since most empirical growth research proceeds as if structural transformation can

be ignored (see also the critique by Temple and Wößmann (2006)). In terms of the econo-

metric methodology, we use a standard fixed-effects panel model. Moreover, we employ

an appropriate instrumental variable approach (system GMM) to account for endogene-

ity issues. Hence, our analysis contributes to the existing literature to the extent that

we use macro-level data with a large country-time coverage and we employ two different

empirical methods, proving the robustness of our results.

The structure of the paper is as follows. After presenting a descriptive overview of

sectoral productivity patterns and the role of structural transformation in Africa in Section

3For example, the paper by McMillan et al. (2014) covers only nine African countries.
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2, we explain the two empirical frameworks for productivity growth in Section 3. The

results based on both frameworks are displayed and explained in Section 4. Finally, we

discuss the results and draw conclusions and policy implications in Section 5.

2 Facts on Sectoral Productivity in Africa

Within this section, we present some notable facts on sectoral productivity growth pat-

terns in Africa that reveal the relevance of structural transformation. According to Herren-

dorf et al. (2014, p.855), structural transformation refers to “the reallocation of economic

activity across the broad sectors agriculture, manufacturing, and services”. We seize on

this broad definition and continue with a differentiation between agriculture on the one

hand and non-agricultural sectors as an aggregate of services and manufacturing on the

other hand. As we will show in the following, such a two-sector approach is appropriate

in the African context and offers the main advantage of extending the country sample.

Standard (production) indicators of structural transformation are sectoral employment

shares and value-added data.4

Figure 2 refers to agricultural employment relative to total employment in Africa.

Throughout the period 1980 to 2014 the average agricultural employment share is above

50 percent, clearly demonstrating the dominance of the agricultural sector. Starting

in 1980 with 73 percent the share declines constantly to 56 percent, implying that at

the same time the share of non-agricultural employment increases inversely. This is of

particular interest for structural transformation as it indicates that labour moves steadily

from agriculture to other sectors.5

Moreover, Figure 2 reveals that there is considerable heterogeneity among countries

as illustrated by the dashed lines of the lower and upper quartile, respectively. Although

agriculture is a very important economic sector in countries belonging to the lower quartile

group, their agricultural employment share steadily declines from 65 percent in 1980 to

50 percent in the late 1990s, and finally to 39 percent in 2014. Hence, a significant part of

4See Herrendorf et al. (2014) for a detailed discussion of key measures of structural transformation.
5Note that the amount of total employment is continuously increasing throughout the time period.
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economic activity in terms of labour is reallocated to non-agricultural sectors over time.

A country that continuously belongs to the lower quartile group, for example, is South

Africa.

On the other hand, in the economies belonging to the upper quartile we can observe

much lower rates of decline in the agricultural employment share, highlighting the fact

that agriculture remains the dominant sector throughout the period under consideration.

Burkina Faso appears to be a prominent example of this country group. Overall, we can

summarize our first observations of the data in two facts:

• Fact 1: In terms of employment agriculture plays a major role in Africa

although there is considerable heterogeneity among countries.

• Fact 2: The agricultural employment share is constantly decreasing sug-

gesting that there is labour reallocation towards non-agricultural sectors.

Figure 2: Agricultural Employment Share (in % of Total Employment), 1980–2014
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Data source: FAO (2015)

Next, we turn to data on value added presented in Figure 3(a). The graph is based on

the indicator sectoral value-added in percent of GDP and illustrates the African averages

over time. It is evident that each sector’s share of value-added in GDP remains relatively

constant over time with the services sector being most dominant. Agriculture starts
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with a share of roughly 30 percent in 1980 which decreases to about 20 percent in 2014.

Comparing agriculture with the aggregate of non-agricultural sectors, it turns out that

the former – while employing the major part of the labour force (as shown above) –

contributes a relatively small fraction to GDP.

Hence, it is not surprising that labour productivity in non-agriculture relative to agri-

culture is high. This is shown in Figure 3(b) where sectoral labour productivity is defined

as value-added in US dollars per employee. The figure documents the ratio of labour pro-

ductivity in non-agriculture relative to labour productivity in agriculture over time. In

1980 productivity in non-agriculture is nearly ten times higher than in agriculture. This

ratio decreases just marginally over time reaching roughly 600 percent in recent years.

We summarize these additional observations in two further facts:

• Fact 3: In terms of value added services is the dominant sector while

agriculture contributes only 20 to 30 percent.

• Fact 4: Labour productivity in agriculture is by far lower than in non-

agricultural sectors.

Such productivity gaps between sectors (Fact 4) are also documented in related studies

(e.g. McMillan et al., 2014) and even apply to developing countries outside of Africa.

Taking into account all four facts, the overall insight of this section is that on average the

movement of employment away from (low-productivity) agriculture to (high-productivity)

non-agriculture should have a positive effect on productivity growth. In other words, these

facts reflect growth-inducing structural transformation. Consequently, we must consider

frameworks for the subsequent empirical analysis that account for sectoral changes, that

is, structural transformation.
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Figure 3: Value-Added and Productivity in Africa, 1980–2014
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3 Methodology: Frameworks Considering Structural

Transformation

Addressing our main research question concerning the role of structural transformation for

economic growth in Africa, we employ two distinct analytical frameworks. The first one is

a decomposition approach applied by McMillan et al. (2014) which aims to calculate the

contribution of structural transformation to overall productivity change. The second one

is a regression model related to the work of Temple and Wößmann (2006). Here the goal is

to analyse the importance of cross-country differences in structural transformation as an

explanation for variations in productivity growth. Hence, these two approaches investigate

the role of structural transformation from different angles. It is worth mentioning that we

apply both frameworks independent from each other. That is, we conduct two separate

analyses in order to highlight the relevance of structural transformation for economic
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growth in Africa.

3.1 The Decomposition of Productivity Change

Based upon the arguments explained in Section 1, an increase in total GDP per worker,

that is, the productivity of labour, can be decomposed into: Productivity enhancements

due to the accumulation of human and physical capital (capabilities) and the move of

workers from a sector with a low productivity to a sector with a high productivity (struc-

tural transformation). For changes in labour productivity in the entire economy, we have:6

∆Yt =
∑
i=n

Θit−1∆yit︸ ︷︷ ︸
within component

+
∑
i=n

yit∆Θit︸ ︷︷ ︸
structural transformation

(1)

where Yt and yit refer to economy wide and sectoral productivity levels in period t,

respectively, ∆ denotes changes over time, and Θit is the employment share of sector i

in period t (and the index t − 1 refers to the initial period). There are n sectors in the

economy. Hence, the first term on the right-hand side refers to a within sector component

of productivity growth, weighted by the employment share of each sector. This kind of

growth could occur, for example, due to the accumulation of capital. Likewise, better

institutions could increase the efficiency of the different sectors, foster improvements in

technology and boost labour productivity. The second term refers to productivity growth

due to the structural transformation component which is calculated as the change in

sectoral employment shares weighted by the respective sectors productivity level.

According to the dual economy model by Lewis (1954), labour moves from agriculture

(traditional, rural) to manufacturing or services (modern, urban). If productivity in

manufacturing and services is higher than in agriculture, which is usually the case in

developing countries, average labour productivity increases. 7 In our empirical approach

we distinguish between two broad sectors (n = 2): agriculture and non-agriculture. Hence,

we calculate structural transformation based on labour movements between these two

6See McMillan et al. (2014) for details.
7Note that due to structural transformation average labour productivity could decline as well if

workers move from high-productivity to low-productivity sectors.
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sectors. 8

As already described before, this fragmentation of sectors is very broad. However,

in the case of African economies the simple movement of labour out of agriculture (to-

wards other sectors) plays a huge role and is believed to contribute significantly to the

development process.

3.2 Growth Regression Model

In terms of the econometric model, we use a simple Solow-type growth framework and add

further variables of interest including variables for structural transformation. In such a

model, the dependent variable is the growth rate of real GDP per capita, that is, changes

over time in the logarithm of labour productivity (grw(Yjt) = ln(Yjt) − ln(Yjt−1)). The

basic model specification reads as follows:

grwYjt = α + β ln(Yjt−1) + γ ln(sjt) + ϕ ln(njt + g + δ)

+η′(Xjt) + ν ′(Tjt) + λt + µj + εjt

(2)

where Yjt stands for the real GDP per capita in (an African) country j and period t.

The main control variables include the savings rate s (proxied by the share of investment in

GDP), the population growth rate n, improvements in technology g, and the depreciation

rate of the capital stock δ. Xjt refers to a vector of additional (time-variant and country-

specific) control variables explained below. Moreover, we include period-specific effects λ,

country fixed-effects µ, and an error term ε. We follow large parts of the empirical growth

literature and assume that changes in g and δ are equal to 0.05 and constant over time.9

Our main variables of interest are the measures accounting for structural transfor-

mation included in vector Tjt in Equation 2. In our preferred specification we consider

two measures of structural transformation. On the one hand, we employ the structural

transformation component from the decomposition framework. That is, we calculate the

8Given the continuously (net) decreasing agricultural employment share in all African countries pre-
sented in Section 2, labour is constantly moving away from agriculture towards non-agricultural sectors
throughout the period 1980-2014.

9See, for example, Mankiw et al. (1992) and Hoeffler (2002).
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second term on the right-hand-side of Equation 1 for each country and time period. This

measure accounts for the dynamics of the transformation process and is therefore named

ST-Dynamic. We expect a positive estimate for ST-Dynamic in our regression analysis

as we assume that average labour productivity in non-agriculture is higher than in agri-

culture. On the other hand, we include a variable that addresses the state of structural

transformation and is therefore named ST-Static. In other words, a measure account-

ing for the sectoral employment structure of an economy in each period calculated as

non-agricultural employment relative to agricultural employment.

Our expectations regarding the estimate for ST-Static are ambiguous. It is to some

extent plausible that it will present with a negative sign. A high level of non-agricultural

employment relative to agricultural employment may be associated with lower growth

rates as high ratios imply that countries have already seen periods of structural trans-

formation out of agriculture. Hence, there is a lower potential for these economies to

benefit from additional structural transformation compared to countries with a lower ra-

tio. In contrast to this interpretation, a positive sign would imply that countries with a

high level of employment outside of agriculture are more productive and, therefore, have

higher growth rates.

Our regression analysis is to some extend related to the work by Temple and Wößmann

(2006). They derive their econometric model from a theoretical framework (a dualis-

tic approach) which explicitly accounts for structural transformation. While their final

econometric specification is close to ours, the measurement of the structural transforma-

tion variables differs. Moreover, they run a cross-sectional regression while we perform

a panel data analysis. A panel approach offers the main advantage of analysing changes

in structural transformation and its impact on economic growth over time and across

countries.10

In some specifications we consider additional control variables (or drivers) of growth

in Africa. We include a human capital index, the inflation rate for macroeconomic dis-

tortions, the number of battle deaths for the occurrence and intensity of conflicts, foreign

10See the descriptive statistics in Appendix A2 for the (within) variation in our structural transfor-
mation variables.
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direct investment (FDI) inflows in percent of GDP, and law and order as an indicator for

institutional quality.11 The choice of these particular variables is based on their potential

relevance for explaining economic growth in Africa and the availability of the related data.

Apart from lagged GDP per capita, inflation rate and conflicts, we expect a positive

impact of all control variables on growth rates. We use five-year averages of all variables

to lessen the impact of business cycles. Furthermore, we take logs of all variables but

ST-Static, Inflation, and FDI. Due to a lack of complete data before the 1980s, the

period under consideration is limited to 1980 to 2014. That amounts to a maximum of

seven periods.12 The sample consists of 41 African countries, that is, all 48 sub-Saharan

African countries apart from Angola, Djibouti, Equatorial Guinea, Liberia, Sao Tome

and Principe, Somalia, and South Sudan. For these countries, we either do not have

sufficient data or they simply have not existed as a country long enough (South Sudan).

Nevertheless, the sample covers a considerable part of the region.

Regarding the methodology, we use a standard OLS fixed-effects panel model. While

this method allows for an appropriate identification of the drivers of economic growth

across African countries over time, it does not control for the likely endogeneity of most

of the independent variables. Also, using the lagged dependent variable in a dynamic

panel model can lead to biased estimates (Nickell, 1981). To address both concerns, we

also employ a suitable instrumental variable technique, that is, the system Generalized

Methods of Moments (GMM) estimator proposed by Blundell and Bond (1998).

4 Empirical Results

4.1 The Relevance of Structural Transformation

At first, we present calculations based on the decomposition framework of Equation 1

using the employment and value-added data as described in Section 2. This kind of

exercise is closely related to McMillan et al. (2014). Yet, there are distinctive differences.

11See Appendix A1 for exact definitions and data sources of all variables. Descriptive statistics can
be found in Appendix A2.

12The data set is unbalanced as for some countries there is no data available in particular periods.
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We address this issue within a broad two sector case motivated with the large relevance of

agriculture, while the study by McMillan et al. (2014) draws on much more detailed data

covering ten sectors. However, the latter approach comes at a price. Such disaggregated

data are only available for a limited amount of African countries. The authors consider

only nine out of 48 sub-Saharan African countries.13 Consequently, the study is rather

selective and cannot reflect the region’s whole picture. Instead, our aim is to provide

figures based on a more representative sample.

Given the two sector approach we calculate all relevant variables for agriculture and

non-agriculture (as an aggregate of manufacturing and services). In other words, we

differentiate between agriculture and the “rest of the formal economy”. Sectoral labour

productivity (yit) is measured by value-added per employee while the employment share

(Θit) is sectoral employment divided by total employment. All calculations are based

on annual data. We present the decomposition results in the form of growth rates in

Table 1 where the numbers refer to the mean of the considered measure in the indicated

context. We begin with the means of the full sample stated in the first row. In the

period 1980–2014 the average economy-wide productivity growth is 0.94 percent which is

consistent with a productivity change of roughly 41 US dollars per employee across Africa.

The decomposition exercise shows that structural transformation contributes almost 90

percent (82 percentage points) while within sector improvements contribute roughly 10

percent (12 percentage points). This finding suggests that the largest part of productivity

change is due to movement or reallocation of labour. Taking into account the four facts in

Section 2, we conclude that labour moves out of agriculture towards other sectors where

it is employed more efficiently. Hence, on average, structural transformation appears to

be growth-inducing in Africa.

Next, we consider particular time periods. Between 1980 and 1999 the average pro-

ductivity growth rate amounts to about 0.22 percent. This is significantly lower than the

full sample average. Yet, it is still positive although one could have expected negative val-

ues in this time period considering the negative GDP per capita growth rates illustrated

13The sample covers the following nine African countries: South Africa, Mauritius, Nigeria, Senegal,
Kenya, Ghana, Zambia, Ethiopia, and Malawi.
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Table 1: Decomposition of Productivity Growth Rates

Productivity Within Structural
growth component transformation

Full sample 0.94% 0.12% 0.82%

Time periods:

1980 to 1999 0.22% -0.61% 0.83%

2000 to 2014 1.81% 1% 0.81%

Country samples:

MRV (9 countries) 1.15% 0.51% 0.64%

Not MRV (32 countries) 0.89% 0.01% 0.88%

Notes: All calculations are based on annual data. The values are growth rates in percent.
The full sample covers 41 countries and 35 years (1980–2014). “MRV” refers to the country
sample included in the analysis of McMillan et al. (2014) and covers nine countries. “Not
MRV” refers to the 32 countries which we additionally include in our analysis.

in Figure 1.14 An additional outcome is that all of the positive productivity growth is

due to structural transformation. Within sector changes are even negative indicating

that on average the entire economic progress in this period stems from constant labour

movements towards non-agricultural sectors. In contrast to that, the most recent period

paints a completely different picture. Structural transformation and within component

contribute almost equally to positive productivity growth between 2000 and 2014 across

Africa. Moreover, the average economy wide growth rate amounts to roughly 1.81 percent

which is by far higher than in the previous period. Finally, the results strikingly indicate

that (on average) structural transformation has continuously been a growth-enhancing

factor across Africa in the last decades

It should be noted that a country-specific analysis shows a heterogeneous picture

among African economies. Details can be found in Appendix A3. There is a consider-

able variation between countries. In terms of economy-wide productivity change, some

countries (like the Central African Republic or the Democratic Republic of Congo) have

negative values while others (such as Botswana and Mauritius) have large positive values.

Botswana and Mauritius are interesting examples as most of the productivity increase is

14The fact that we use annual per employee data to calculate productivity change is likely to be the
reason why there is a difference compared to the negative per capita growth rates shown in Figure 1.
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due to within sector improvements (Botswana about 80 percent and Mauritius about 95

percent). Only a minor part stems from structural transformation which is at odds with

the Africa-wide average as shown in Table 1.

Turning to the last two rows of Table 1, we provide results for the full period (1980 to

2014) based on different country samples. A comparison between the findings based on

the country sample used in the study by McMillan et al. (2014) – MRV – and the numbers

of the first row (full sample) reveals considerable differences. The average economy-wide

growth rate for the nine MRV countries is larger (1.15 percent) and the contribution of

both components appears to be much more equally distributed. However, both results

highlight the relevance of structural transformation. Finally, considering the last row

related to the 32 African economies additionally included in our analysis, we have evidence

that structural transformation is even more important for the majority of African countries

since productivity growth was almost completely driven by the reallocation of labour

between sectors.

Nonetheless, our approach carries potential deficits in accurately reflecting the de-

composition of productivity change. First, a simple two sector differentiation (which is

due to the availability of disaggregated data) may bias the calculations in favour of non-

agricultural sectors. It is likely that there are also labour productivity gaps between

manufacturing and services. Hence, labour movements from agriculture to manufactur-

ing may have different effects with respect to structural transformation than reallocation

from agriculture to services. Yet, in both non-agricultural sectors labour productivity is

expected to be significantly higher than in agriculture (Restuccia et al., 2008). Due to

this stylised fact, we consider it justified to employ a two-sector approach for Africa. In

addition, a comparison with McMillan et al. (2014) shows that we obtain similar results

when considering their sample of countries and analysis period from 2000 to 2005.

Second, the employed decomposition framework only considers the reallocation of the

production factor labour. The reallocation of capital between sectors and its effective use

is not emphasised in this framework. Questions such as “How much do capital move-

ments contribute to structural transformation?” or “Is it a simultaneous reallocation of
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labour and capital or a separate reallocation of the two factors that make structural trans-

formation effective?” cannot be answered with this type of framework. Overall, in the

context of labour movements we do observe a remarkably high relevance of structural

transformation for productivity growth.

4.2 Drivers of Economic Growth in Africa

We proceed with the investigation of the causes of economic growth in Africa, including

the relevance of structural transformation, as outlined in the previous section based on

Equation 2. We begin with the OLS fixed-effects regressions and the classic Solow growth

variables which include lagged GDP per Capita, Investment and Population Growth (Col-

umn 1 in Table 2). We find evidence for convergence effects (negative coefficient of lagged

GDP per Capita) and an expected positive correlation of investment with growth rates.

The estimated coefficients are broadly in line with previous estimates.15 Yet population

growth rates are positive and even significantly associated with economic growth. While

this outcome is a bit puzzling, the variable renders to be insignificant when we control

for endogeneity later. Considering the heterogeneity of the sample, the overall fit of the

model is reasonable with a (within) R-squared of 0.46.

Next, we add our two main variables of interest which measure structural transforma-

tion in African economies (Columns 2 to 4). First, we add ST-Dynamic measuring the

dynamics of the structural transformation process. The estimated coefficient of roughly

0.06 is positive and highly significant (at the one percent level). That is, structural trans-

formation in form of labour movements from less productive agriculture towards more

productive manufacturing or services is highly correlated with economic growth. The

variable ST-Static measures the state of structural transformation. It also enters signif-

icantly positive, although the coefficient is a little smaller compared with ST-Dynamic.

This indicates that African countries with a higher ratio of non-agricultural relative to

agricultural employment obtain higher growth rates. In Column 4 we include both vari-

ables simultaneously. Obviously, this does not change the findings – the size of the coef-

15Hoeffler (2002), for example, obtains similar figures.
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ficients is similar while the significance remains and even increases regarding ST-Static.

It is worth noting that while we include the structural transformation variables, the esti-

mates related to the (Solow) control variables are also not considerably affected in terms

of statistical significance and size. We consider the model in Column 4 as our preferred

specification which will be the basis for the further analysis addressing endogeneity issues

and robustness checks.

Table 2: Fixed-Effects Regressions

(1) (2) (3) (4)

GDP per Capita (t− 1) -0.175*** -0.220*** -0.180*** -0.231***
(-4.949) (-8.455) (-4.971) (-8.928)

Investment 0.114*** 0.108*** 0.115*** 0.109***
(4.360) (4.661) (4.380) (4.776)

Population Growth 0.0624* 0.0541** 0.0657** 0.0593**
(1.999) (2.125) (2.113) (2.441)

ST-Dynamic 0.0593*** 0.0627***
(3.390) (3.396)

ST-Static 0.0085* 0.0142***
(1.828) (3.075)

Observations 220 220 220 220
Countries 41 41 41 41
R-squared (within) 0.46 0.52 0.47 0.53

Notes: The dependent variable is always the growth rate of real GDP per
capita. All variables are in logs apart from ST-Static. All regressions include
period-specific and country-specific dummies. t-values obtained from robust
standard errors in parentheses. *,**,*** indicate 10, 5, 1 percent significance
level, respectively.

In the next step, we address endogeneity concerns by using system GMM estimations.

The outcome is presented in Table 3. The results of our preferred specification (Column

1) are broadly in line with those obtained from the fixed-effects estimation. Most notably,

the two indicators for structural transformation are still positive and statistically signif-

icant. The coefficient related to ST-Dynamic is at 0.192 which is even higher than the

one in the fixed-effects model. Hence, it is precisely the process of labour movements out

of agriculture towards other sectors (where the factor is employed more efficiently) that

appears to significantly drive economy-wide productivity growth. The degree of structural

transformation (measured by ST-Static) also plays a role, but, the coefficient is consider-

ably smaller. Overall, this evidence suggests that structural transformation has a causal
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effect on economic growth in Africa.

In the system GMM estimations, we treat all variables as endogenous. Moreover,

we use the collapse option in Stata and only one instrument per endogenous variable

to keep the number of instruments as small as possible. All standard test statistics,

such as the Hansen test for overidentifying restrictions, indicate that the instruments

used are appropriate. Also, we do have first order autocorrelation but not second order

autocorrelation.

Based on the estimated coefficients in Column 1, we can calculate the economic sig-

nificance of structural transformation for economic growth. An increase in ST-Dynamic

by one standard deviation (0.439) leads to an increase in the growth rate of real GDP

per capita of 8.4 percentage points over the five-year period. This underlines the fact

that structural transformation is not only of statistical significance but of considerable

economic relevance for boosting economic growth rates in the long-run.

Before proceeding with further robustness checks, we consider human capital accu-

mulation in Column 2 as an additional Solow control variable. It is well documented in

the literature that human capital accumulation is likely to be a key driver of economic

growth. In addition to one of the main contributions by Mankiw et al. (1992) and more

recent studies (such as Manuelli and Seshadri, 2014), there are also Africa-specific anal-

yses (see Hoeffler, 2002) that address the role of human capital. We employ the human

capital index (in logs) from the Penn World Tables 9.0 given by Human Capital.16 Unex-

pectedly, the estimate for Human Capital turns out to be negative but insignificant while

the other coefficients remain mostly in line with the preferred model in Column 1, except

ST-Static which is now also insignificant. Thus, the result suggests that human capital

accumulation is not correlated with growth.

Although there could be many reasons why Human Capital is insignificant17, we must

16This index is based on educational data such as the average years of schooling from Barro and Lee
(2013). See Feenstra et al. (2015) for details on the construction of the index.

17For instance, there may be substantial time lags in the impact of educational attainment levels on
growth. In addition, the considerable heterogeneity in the quality of education in Africa may also play a
role. In fact, there has been a strong expansion in schooling in Africa in recent decades, but the quality of
education has not improved as much (Glewwe et al., 2014). Hence, the index might not measure human
capital levels appropriately which explains the insignificant outcome.
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take note that including Human Capital is also associated with a considerable decrease in

the sample size. Due to lack of data, the number of countries drops down from 41 to 35.

As the aim of this paper is to include as many African countries as possible and human

capital appears to not be relevant for economic growth, we exclude Human Capital in the

following robustness checks.

Next, we perform further robustness checks by selecting different sample variations.

In Column 3 we exclude South Africa from our sample. As South Africa appears to be

an outlier in Africa in terms of economic development and structural transformation, it

is likely that it biases the overall results. Yet, it turns out that most of the results remain

similar if South Africa is excluded, although the degree of structural transformation (ST-

Static) becomes insignificant. This is understandable as South Africa is the economy

with the highest levels of ST-Static, that is, non-agricultural employment relative to

agricultural employment. The outcome suggests that for the other 40 economies with

lower levels of ST-Static structural transformation in terms of employment in the non-

agricultural sectors is not relevant for growth. Once more, this finding highlights that it

is the dynamic process of structural transformation that turns out to be a key driver of

growth. Additionally, we run similar regressions where we always reduce the sample by one

(other) country (not reported for brevity). Most of the results in these regressions remain

comparable to Column 1 in terms of both size and significance of all coefficients. At the

end, there are four regressions with reduced samples where we also observe an insignificant

coefficient for ST-Static as in the case without South Africa. These regressions exclude

either Mozambique, Namibia, Sierra Leone or Sudan. We take notice that the relevance

of the state of structural transformation should be considered with caution.

The associated literature examines also other factors potentially determining eco-

nomic growth. To address this issue, we add relevant variables in the context of African

economies to our preferred specification. The regression output is displayed in Column

4. We consider an indicator for conflicts (Conflicts) measured by the number of battle

deaths (low estimate, see Gleditsch et al. (2002) for details), a proxy for macroeconomic

stability (Inflation) measured by the inflation rate, a variable accounting for foreign direct
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investment (FDI ) measured as net FDI inflows in percent of GDP, and an indicator for

trade (Trade) measured by the sum of total exports and imports in percent of GDP. To

reduce the skewness in the data, we take the logarithm of all variables.

Including the additional variables reduces the number of observations to 198 due to

some missing values in the data. Nevertheless, our test statistics still suggest that the

estimation is appropriate. Yet, there are considerable changes in the estimates compared

to the baseline specification in Column 1. Lagged GDP per Capita and ST-Static become

insignificant while Investment and ST-Dynamic remain significant. This outcome implies

that we do not have evidence for convergence in African countries. While surprising at

first view, it is in line with previous findings (e.g. McCoskey, 2002).

With respect to structural transformation we observe that it is only the dynamic

variable ST-Dynamic that still plays a role (as it is significant on the ten percent level),

while ST-Static becomes insignificant. Moreover, the coefficients of Conflicts and Inflation

are negative as expected – the presence of major conflicts and a high inflation rate are

detrimental for growth. However, the estimates are insignificant. Foreign investment

seems to be a further determinant of economic growth as the estimate is positive and

significant on the ten percent level. International trade appears to be not relevant in this

cross-country regression.

Finally, we add a variable for the quality of institutions.18 This indicator is given

by Law and Order, where higher values are associated with better institutions. It is

positive and significantly associated with growth. Note, however, that it only measures

certain aspects of institutional quality and due to data availability constraints our sample

is reduced to only 29 countries. Hence, the coefficients of all other variables are no

more comparable to the previous estimations. Most notably, our indicators for structural

transformation are both insignificant in the reduced sample. It is likely that institutions

are correlated with structural transformation as they may be a precondition for this

process. This is a potential reason for the insignificance of ST-Dynamic and ST-Static.

18The relevance of institutions and, in particular, institutional quality for economic growth is high-
lighted in many studies. Prominent examples are, among others, Acemoglu et al. (2001) and Acemoglu
and Robinson (2010).

19



Table 3: Endogeneity Issues and Robustness Checks

(1) (2) (3) (4) (5)
Preferred Human Without Additional Additional:

Specification Capital ZAF Controls Institutions

GDP per Capita (t− 1) -0.146*** -0.0850* -0.145** -0.0734 -0.0711**
(-2.743) (-1.926) (-2.331) (-1.269) (-2.004)

Investment 0.212*** 0.334*** 0.209*** 0.181** 0.218***
(3.341) (5.347) (3.161) (2.111) (5.251)

Population Growth 0.0848 0.0015 0.0908 0.0655 -0.206*
(1.007) (0.0070) (1.029) (0.949) (-1.796)

ST-Dynamic 0.192*** 0.113*** 0.192*** 0.136* 0.0191
(3.275) (3.460) (3.131) (1.738) (0.511)

ST-Static 0.0174** 0.0142 0.0212 0.0098 0.0084
(2.168) (1.547) (1.318) (1.483) (0.834)

Human Capital -0.159
(-0.967)

Conflicts -0.0027 -0.0257*
(-0.111) (-1.865)

Inflation -0.0004 -0.0219
(-0.0082) (-0.834)

FDI 0.0453* 0.0645*
(1.905) (1.814)

Trade -0.173 -0.145
(-1.023) (-1.156)

Law and Order 0.153**
(2.486)

Observations 220 189 214 198 137
Countries 41 35 40 41 29
AB 1 (p-value) 0.07 0.02 0.07 0.09 0.04
AB 2 (p-value) 0.46 0.55 0.45 0.62 0.71
Instruments 5 6 5 9 10
Hansen test (p-value) 0.57 0.37 0.57 0.63 0.72

Notes: The dependent variable is always the growth rate of real GDP per capita. All variables
are in logs apart from ST-Static. All regressions include period-specific dummies. Estimations
are based on the two-step system-GMM estimator with robust standard errors; corresponding
z-values are reported in parentheses. *,**,*** indicate 10, 5, 1 percent significance level, respec-
tively. AB 1 (2) refers to the Arellano-Bond-test that first-order (second-order) autocorrelation
in residuals is 0.

Nevertheless, it is more likely that it is the reduced country sample that drives the observed

finding as the estimates obtained from system GMM with such a small sample size are

potentially biased.

In conclusion, we observe that structural transformation plays a significant role for

economic growth across Africa. In this context, it is more the dynamic change rather
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than the state of structural transformation that matters.

5 Discussion and Conclusion

Recently, structural transformation has gained renewed attention in the development and

growth debate. In the last few decades growth economists cited improvements in tech-

nology, institutions, economic integration, and other fundamentals as determining factors

for long-term growth. However, it has become increasingly clear that economies stuck in

low-productivity sectors (mostly agriculture) experience little to no growth despite good

fundamentals. Against this backdrop, the study at hand analysed the drivers of economic

growth in Africa with special attention on structural transformation. Using two distinct

analytical frameworks, we show that structural transformation, defined as the shift of

labour from agricultural to non-agricultural sectors, has a significant impact on African

growth rates.

In the growth decomposition framework, we can confirm and extend results of two

previous studies (McMillan et al., 2014; de Vries et al., 2015) on the importance of struc-

tural transformation for long-run growth in Africa. While aggregate growth was mostly

driven by structural transformation in the 1980s and 1990s, our decomposition analysis

further reveals that in recent years (2000–2014) within-sector growth and structural trans-

formation contributed almost equally to aggregate growth in Africa. Thus, our evidence

suggests that structural transformation is a stable long-run factor for economic growth

in Africa. In addition, our regression analysis provides robust evidence for the significant

impact of structural transformation on growth in Africa, as a result of dynamic labour

shifts from agriculture to other (high-productivity) economic sectors.

However, our results come with certain limitations due to the quality and availability

of African statistics. It is well known that there is considerable room for improvements

in the accuracy of national accounts, as large parts of African economies are not reported

adequately. For example, the statistical office of Nigeria rebased its GDP figures from 1990

to 2010 recently (Nigerian National Bureau of Statistics, 2014). Apart from a remarkable

increase in Nigeria’s total GDP for the year 2013 by no less than 89 percent, the share of
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manufacturing in GDP increased from below two percent to nearly seven percent due to

the rebased GDP. This could imply that structural transformation in Nigeria (as well as in

other African countries) is underreported. In addition, much of the economic activity in

Africa, especially in agriculture, is informal, underreported and thus also hard to quantify.

It could very well be that employment and productivity in any sector is much higher or

lower than official data says it is.

Moreover, the relevance of structural transformation based on a two-sector approach

distinguishing between agriculture and non-agriculture (all other sectors) must be taken

with caution. For instance, we cannot trace whether former agricultural workers are ab-

sorbed by the manufacturing or services sector. It may be the case that labour movements

from agriculture to manufacturing have different effects with respect to structural trans-

formation than reallocation from agriculture to services. As manufacturing plays a minor

role for most African countries, it is safe to assume that most workers move from agricul-

ture into services. However, while there are likely considerable labour productivity differ-

ences between manufacturing and services, labour productivity in both non-agricultural

sectors is commonly assumed to be significantly higher than in agriculture. Under these

circumstances, we consider a two-sector approach appropriate.

To conclude, our empirical results should not be read as if agriculture is obsolete and

every African economy’s structure needs to shift towards non-agricultural sectors in order

to grow. Instead, our analysis reveals two policy implications for African countries that

rely heavily on agriculture, and have low rates of structural transformation and economic

growth. First, these countries could focus on improving agricultural labour productivity

to increase overall economic growth, disregarding structural transformation towards other

economic sectors. Second, they could facilitate structural transformation, that is, encour-

age labour movements from agriculture to high-productivity non-agricultural sectors to

increase overall economic growth

In order to assess which option is feasible for any given country, future research needs

to focus on understanding the root causes of Africa’s high economic dependency and low

labour productivity in agriculture and derive policy recommendations needed to tackle

22



them. For instance, Restuccia et al. (2008) who analyse the role of agriculture for aggre-

gate productivity growth find that across countries (i) low labour productivity in agricul-

ture may be due to barriers to advanced intermediate products, and (ii) high employment

shares in agriculture may be due to labour market barriers in non-agricultural sectors.

Although the analysis is not Africa-specific the results likely apply to many African coun-

tries and could give some impulse for trade and labour market policy reforms. Either

way, given that many African countries have high shares of employment in agriculture

(more than 60 percent in 20 countries in 2014, (FAO, 2015)), there is still large untapped

potential for future productivity growth and structural transformation in Africa.
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Appendix

A1 Definition of Variables and Data Sources

Variable Definition Data Source

GDP per Capita GDP per capita, constant $US 2005 World Bank (2016)
Investment Gross capital formation, % of GDP World Bank (2016)
Population Growth Population growth rate in % World Bank (2016)
ST-Dynamic Dynamics of structural transformation calculated

from the sum of changes in sectoral employment
shares weighted by sectoral productivity (based
on employment and GDP, constant $US 2005)

FAO (2015) and World
Bank (2016)

ST-Static State of structural transformation defined as non-
agricultural employment relative to agricultural
employment

FAO (2015)

Human Capital Human capital index PWT 9.0
Conflicts Number of battle deaths, low estimate Gleditsch et al. (2002)
Inflation GDP deflator, annual change in % World Bank (2016)
FDI Net FDI inflows, % of GDP World Bank (2016)
Trade Total exports and imports of goods and services,

% of GDP
World Bank (2016)

Law and Order Law and order, 0-6, higher figures stand for better
institutions or better law and order, respectively

PRS Group (2014)

Notes: The PWT (Penn World Tables) 9.0 are explained in Feenstra et al. (2015) , assessed Oct.,
2016. Gleditsch et al. (2002) is related to data from the Uppsala conflict data program (UCDP),
assessed June, 2016.

A2 Descriptive Statistics

Variable Obs. Mean Std. dev. Minimum Maximum

GDP per Capita Growth Rate 220 0.042 0.132 -0.422 0.380
(0.101)

ln(GDP per Capita) 220 6.535 1.041 4.973 9.584
(0.185)

ln(Investment) 220 2.917 0.460 1.376 4.180
(0.331)

ln(Population Growth Rate) 220 2.885 0.323 1.358 3.494
(0.230)

ln(ST-Dynamic) 220 4.019 1.290 0.993 7.904
(0.439)

ST-Static 220 1.137 2.150 0.083 15.76
(0.754)

Notes: All descriptive statistics are calculated on the basis of the sample from the baseline
estimation. The numbers in parentheses refer to the within standard deviation of the
respective variable.
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A3 Decomposition of Productivity Change by Country

Productivity Within Structural
change (∆Y ) component transformation

Benin 3.204 -7.854 11.06
Botswana 427.8 330.9 96.87
Burkina Faso 15.92 15.48 .4448
Burundi -2.306 -4.726 2.421
Cabo Verde 158.6 141 17.53
Cameroon .1737 -35.79 35.96
Central African -13.82 -20.73 6.904
Chad 28.51 14.51 13.99
Comoros -9.366 -19.32 9.951
Congo, Dem. Rep. -22.44 -28.43 5.99
Congo, Rep. 29.94 -25.42 55.36
Cote d’Ivoire -35.02 -61.04 26.02
Ethiopia 7.373 3.979 3.394
Gabon -12.19 -173.2 161
Gambia, The -6.786 -14.99 8.205
Ghana 20.55 18.5 2.055
Guinea 1.185 -9.395 10.58
Guinea-Bissau 5.868 -1.823 7.691
Kenya 2.77 -9.42 12.19
Lesotho 36.2 32.26 3.931
Madagascar -11.49 -18.14 6.65
Malawi 4.162 -1.087 5.249
Mali 19.49 -.171 19.66
Mauritania 3.771 -10.08 13.85
Mauritius 325.5 305.2 20.25
Mozambique 22.69 18.6 4.082
Namibia 49.93 -64.13 114.1
Niger -9.428 -18.36 8.934
Nigeria 34.66 32.83 1.826
Rwanda 8.518 3.447 5.072
Senegal 3.927 -13.33 17.25
Seychelles 325.9 12.08 313.9
Sierra Leone 8.388 5.66 2.728
South Africa 10.75 -24.58 35.34
Sudan 37.95 23.29 14.66
Swaziland 86.37 42.86 43.52
Tanzania 18.74 8.992 9.744
Togo -9.752 -15.3 5.544
Uganda 15.75 7.835 7.919
Zambia 9.362 -9.371 18.73
Zimbabwe -2.421 -18.84 16.42

Note: All calculations are based on annual data between 1980 and 2014
applying Equation 1.
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