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Ethiopia has experienced a growth acceleration over the 
past decade on the back of an economic strategy empha-
sizing public infrastructure investment and supported by 
heterodox macro-financial policies. To analyze the country’s 
growth performance during 2000–13, the paper employs a 
neoclassical cross-country System Generalized Method of 
Moments regression model. The analysis finds that acceler-
ated growth was driven by public infrastructure investment 
and restrained government consumption, and supported by 
a conducive external environment. Macroeconomic chal-
lenges arising from declining private credit, real currency 
overvaluation, and relatively high inflation held back some 

growth. The model accurately predicts Ethiopia’s growth 
over the period of analysis and is robust to country-specific 
parameter heterogeneity and alternative infrastructure vari-
ables. Looking ahead, model simulations under alternative 
policy scenarios are indicative that growth may decelerate in 
the coming decade, making it challenging for Ethiopia to 
attain its middle-income country target by 2025. Although 
simulated growth rates do not vary much by policy sce-
nario, the paper discusses some of the emerging risks 
associated with a continued reliance on the current infra-
structure financing model and potential future adjustments.
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1. Introduction 
 

Ethiopia’s development performance over the past decade has been one of the most successful 
among low-income countries.  The country achieved rapid and inclusive economic growth 
averaging 10.9 percent in 2004-2014 (Figure 1.1), according to official data.1  Substantial progress 
was made across a broad range of social and human development indicators (World Bank, 2015).  
Between 2000 and 2011, poverty declined from 44 to 30 percent while income inequality remained 
unchanged at one of the lowest levels observed worldwide (Gini coefficient: 0.3).  Life expectancy 
increased by one year per year (from 52 to 63 years), fertility declined from 7 to 4 children per 
woman, and the share of the population without education fell from 70 percent to 50 percent.  
Ethiopia achieved the Millennium Development Goals on poverty, hunger and child mortality and 
access to water.  Since 2000, the country moved from being the 2nd to the 9th poorest country in 
the world, according to gross national income (GNI) per capita (Atlas Method).  Despite this 
impressive progress, the country faces deep challenges in every dimension of development.  One 
key challenge is to sustain rapid economic growth. 
 
Ethiopia has experienced a growth acceleration since the early 2000s.  By taking into consideration 
population growth of 2.4 percent per year, real GDP per capita increased by 8.3 percent per year 
between 2004 and 2014.2  This substantially exceeds per capita growth rates achieved in the first 
decade after the country’s transition to a market-based economy (1992-2003: 1.3%), under the 
communist Derg regime (1974-91: -1.0%), and during monarchy (1951-73: 1.5%).  It has also 
exceeded regional and low-income averages over the past decade (Figure 1.2).  Summers and 
Pritchett (2014) calculate that annual per capita growth across all countries has averaged 2 percent 
since 1950 with a standard deviation of 2 percent.  Thus, Ethiopia’s recent growth performance 
has exceeded this global average by more than three times the standard deviation. More generally, 
this episode falls into the category of ‘growth accelerations’ discussed in the literature by 
Hausmann et al. (2004), Virmani (2012), and Rodrik (2013).   

 
A first pass at the data highlights the relative importance of productivity growth, capital 
accumulation, and structural change.  While agriculture was the main growth contributor at the 
beginning of the take-off, the services sector gradually took over in terms of importance and was 
later complemented by a construction boom (Figure 1.3).  In contrast with many other fast-growing 
African economies, Ethiopia’s growth does not depend on natural resources.  Private consumption 
was important on the demand side, though investment (especially public) has become increasingly 
important in recent years (Figure 1.4).  Solow growth decompositions show that high total factor 
productivity growth and capital accumulation account for most growth (Figure 1.5).  A Shapley 
decomposition reveals that most of the increase in value added per person arose from higher labor 
productivity (Figure 1.6).  A rising working age population share boosted growth since 2005, but 
growth was held back by a decline in the employment rate owing to a rising student population.  
Labor productivity, in turn, increased mainly in agriculture and services, supported by growth-
promoting structural change (largely from agriculture into construction and services).  

1 The IMF (2013b) has argued that official growth rates may have been overestimated by as much as 3 percentage 
points in recent years.  Even by this more conservative estimate, a growth acceleration was observed.  
2 Using UN population estimates and applying them to the official national accounts data of GDP in constant factor 
prices. 
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Figure 1. Ethiopia: Economic Growth and Contributing Factors 
1. Real GDP growth 2. Real GDP growth in Ethiopia, SSA and LICs 

  
3. Real GDP Growth (supply side) 4. Real GDP growth (demand side) 

  
5. Solow Growth Decomposition of Real GDP 6. VA per person growth (% contribution), 2005-13 

 
 

Note: VA=Value Added. Sources: 1.1-1.2: World Bank (WDI). 1.3-1.4 Staff Estimates based on MOFED data.  
1.5: IMF (2013a). 1.6: Martins (2015). SSA5: Burkina Faso, Mozambique. Rwanda, Tanzania, Uganda.  
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Ethiopia’s growth experience stands out from a group of similar, high-performing regional peers.  
Five other non-resource dependent African economies also experienced high growth rates: Burkina 
Faso, Mozambique, Rwanda, Tanzania, and Uganda (labeled ‘SSA5’).  According to the IMF 
(2013a), these countries (including Ethiopia) share several key characteristics which help explain 
their growth performance, such as improved macroeconomic management, stronger institutions, 
increased aid, and higher investment in human and physical capital.  This leads the authors to 
conclude that ‘their experience demonstrates that improvements in macroeconomic policy 
combined with structural reforms and reliable external financing, can foster productive investment 
and stimulate growth’ (ibid).  A closer inspection of the Ethiopian experience, however, reveals 
that it fits this narrative only partially.  What sets Ethiopia markedly apart is its emphasis on a 
state-led model of development (which most peers moved away from), the absence of recent 
structural economic policy reforms, and somewhat inferior macroeconomic outcomes. 
 
Ethiopia’s economic strategy emphasizes public infrastructure investment supported by heterodox 
financing mechanisms.  The public investment rate rose from about 5 percent in the early 1990s to 
18.6 percent of GDP in 2011, making it the third highest in in the world (World Bank, 2013).  
Public investment projects are implemented over the national budget and through state-owned 
enterprises (SOEs) using domestic and external sources of financing.  Domestic financing draws 
on a range heterodox arrangements, including lending and bond purchases by state-owned banks 
to finance SOE projects and direct budget financing by the National Bank of Ethiopia.  The 
dominance of state-owned banks (accounting for about two-thirds of banking system assets) and 
credit rationing in the presence of negative real interest rates imply cheap sources of financing for 
public projects, but also lead to the exclusion of many private investment projects.  This partly 
explains why the private investment rate in Ethiopia is the sixth lowest worldwide (Ibid). 
 
Massive infrastructure investments are taking place in the energy, transport, communications, 
agriculture and social sectors, albeit from very low levels.  Power generation capacity increased 
from 473 MW in 2002 to 2,268 MW in 2014, and is projected to reach 4,138 MW by 2015.  More 
than 10,000 MW generation capacity will be available by 2020 once major ongoing hydro, 
geothermal and wind projects have been completed.  Chief amongst these is the construction of 
Africa’s largest dam, the Grand Ethiopian Renaissance Dam at a cost of US$4.2 billion (8.5 percent 
of GDP).  The federal and regional road network increased from 26,500 km in 1997 to 60,000 km 
in 2014.  Railway lines connecting Addis Ababa with the Port of Djibouti as well as a Light 
Railway line in the capital are near completion.  The customer base of Ethio Telecom (a state 
monopoly) rose from 7 to 26 million (mobile, fixed, internet) in 2011-14 and projects to upgrade 
the existing networks are ongoing. 
 
On the other hand, the pace of structural economic policy reform has been relatively slow in 
Ethiopia, especially in recent years.  There is a growing consensus that both macro- and 
microeconomic policy reforms can lead to improvements in resource allocation, productivity, and 
growth (Dabla-Noris et al., 2014).  Between 1991 and 2003, as it was transitioning away from 
communism, Ethiopia implemented wide-ranging market-oriented reforms, but achieved relatively 
modest economic growth.  Conversely, during the growth acceleration period between 2004 and 
2014 major structural policy reforms were largely absent.  Arguably, the economy would not have 
taken off in the second period without the reforms of the first period suggesting that these were a 
necessary condition for growth and that their positive impact was lagged.  At the same time, 
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concurrent economic reforms could not have been a major driver of the growth acceleration 
precisely because the reform effort slowed down in this period.  Annex Figure A.1 illustrates the 
slow pace of structural economic policy reform in Ethiopia in the early 2000s in contrast with the 
five regional peers (SSA5) using the index developed by Prati et al. (2014) for reforms in six 
reform areas (agriculture, domestic finance, trade, capital accounts, networks, and current 
account). 
 
The motivation for this paper is to contribute to a systematic and rigorous explanation of Ethiopia’s 
growth acceleration and to identify critical factors to sustain it.  Apart from regional or sub-regional 
studies, including IMF (2013a), Ethiopia’s growth acceleration has not achieved much attention 
in the literature.3  Our paper, and the report to which it contributes, seeks to fill this gap by 
addressing two key questions:  What explains Ethiopia’s growth acceleration since 2004? And 
which growth policies offer Ethiopia the best opportunity of sustaining high growth to attain 
middle-income status?  To address them, we employ a cross-country System Generalized Method 
of Moments (GMM) regression model developed by Brueckner (2013).4  This approach facilitates 
a systematic classification of growth drivers into three broad categories: structural factors, 
stabilization policies, and external conditions. 

 
Our key findings are summarized as follows:  Overall, the model provides good predictions of 
Ethiopia’s growth performance since 2000 and our results offer plausible quantitative explanations 
for key economic trends and policy developments over this period.  We find evidence that public 
infrastructure investment ‒ financed in part by restrained government consumption ‒ was the key 
structural driver of growth.  While this policy mix enjoys broad support among mainstream 
macroeconomists, heterodox policies pursued by the Ethiopian government such as financial 
repression, an overvalued real exchange rate, and monetary policy induced inflation (including 
‘printing money’ to finance public spending) are more controversial.  Interestingly, the empirical 
results show that the growth dividend of the former set of policies outweighed the drag from the 
latter.  This helps shed light on the question of how Ethiopia could achieve high economic growth 
in the presence of seemingly growth-inhibiting macro-financial policies.  Looking ahead, model 
simulations under alternative policy scenarios are indicative that growth is likely to decelerate in 
the coming decade making it challenging for Ethiopia to attain its middle-income country target 
by 2025.  Although simulated growth rates do not vary much by policy scenario, we discuss some 
of the emerging risks associated with a continued reliance on the current infrastructure financing 
model and potential future adjustments. 
 
The remainder of this paper is structured as follows:  Section 2 outlines the methodology.  Section 
3 uses model results to explain Ethiopia’s recent growth performance distinguishing between 
structural, stabilization, and external factors.  Section 4 examines model accuracy and robustness.  
Section 5 uses benchmarking to examine which individual policies would have the highest growth 
payoff.  Section 6 simulates alternative policy scenarios and assess their implications for future 
growth.  Section 7 discusses the results.  Section 8 concludes. 

 

3 Aside from the background papers prepared for a forthcoming World Bank report on the same topic by Dogo and 
Merotto (2014), Ghani and O’Connell (2014), Kray and Eden (2014ab), Martins (2014; 2015), and Yusuf (2014). 
4 The System GMM method has been used in cross-country growth studies for the past 15 years.  See Bazzi and 
Clemens (2013) for references to some of the leading applications and a critical discussion. 
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2. Methodology 
 
Our analysis is based on previous studies investigating the determinants of growth in developing 
countries.  We use an empirical growth model originally set up by Loayza et al. (2005) which was 
improved and updated by Brueckner (2013). These cross-country growth regression models were 
originally constructed to investigate growth in Latin America and the Caribbean (Araujo et al, 
2014). 
 
Such cross-country growth regressions may have their limitations, but their insights should not be 
neglected.  We are well aware that cross-country growth regressions have their limitations. While 
some strands in the literature neglect them altogether, we at least view them as one possible 
approach to gain insights into the dynamics of growth (see also Durlauf, 2009), especially in a 
country like Ethiopia where data coverage is relatively scarce. Furthermore, our econometric 
approach tries to address the most conventional methodological issues that can arise in cross-
country growth regression exercises. 
 
This approach avoids tweaked Ethiopia-specific results.  Taking an existing cross-country 
regression model to analyze Ethiopia’s recent growth performance potentially runs the risk that 
Ethiopia-specific factors might not be well-reflected in the model. However, this is essentially our 
goal as setting up a new cross-country model for our purpose will be prone to model selection that 
produces the ‘best’ results for the specific case of Ethiopia. In essence, our approach helps address 
the following question: can we explain Ethiopia’s recent growth performance by factors also 
observed to influence growth in other countries? Or is the Ethiopian case a specific one? Even if 
one remains skeptical of cross-country growth regressions, a failure of the model to appropriately 
predict observed growth in Ethiopia would suggests that factors that correlate with growth in most 
countries cannot explain Ethiopia’s growth acceleration. On the other hand, a good predictive 
performance would imply that Ethiopia’s growth acceleration is in line with experiences of other 
countries and allow us to decompose those correlates of growth in more detail.   
 
 
2.1 Model and Data 
 
The underlying model expresses domestic income as function of key growth drivers.  Our goal is 
to estimate the impact of certain variables Xct on domestic income, measured as the natural log of 
real PPP GDP per capita (lnyct for country c in period t). More formally, the estimated equation 
can be written as the dynamic (‘steady-state’) process: 

lnyct  = θlnyct-1 + Γln(X)ct + ac + bt + ect  (1) 

where ac and bt are country and time fixed effects, respectively; and ect  is an error term that remains 
unexplained by the model (‘residual’, i.e. the difference between predicted and observed growth). 
Note that a time period t is the average over (non-overlapping) 5-year periods to smoothen short-
run and cyclical effects. 
 
These drivers of growth are grouped into the categories of structural, stabilization, and external 
effects.  Following the above-mentioned studies, the individual variables in the vector Xct are 
assigned to those three categories. This facilitates an interpretation whether growth was driven by 

6 
 



“good policies” (structural, stabilization) or “good luck” (external). We briefly discuss the 
individual variables (which are taken from the Brueckner (2013) dataset) and their intuition below. 
A more detailed technical description, including the original data sources is presented in Annex 
Table A.1. 
 
Stabilization variables contain inflation, banking crises and the exchange rate.  Capturing the idea 
that macroeconomic fluctuations can influence growth over an extended period, we control for the 
number of banking crises in each period, the inflation rate, and the exchange rate. A decrease in 
the latter variable is equivalent to a currency depreciation.5 

 
Structural variables capture a broad set of fundamental country characteristics.  This includes 
secondary school enrollment as a proxy for human capital, a measure for trade openness (trade-to-
GDP ratio adjusted for population), an institutional variable (polity2), and private credit-to-GDP 
as a measure of financial development. Our baseline variable for infrastructure is fixed telephone 
lines per capita but given the substantial impact obtained for this variable, we also perform 
alternative specifications with mobile phone and road coverage. Furthermore, our model includes 
government size (government consumption to GDP). Although several government expenditures 
can have a beneficial effect on income (especially in areas like health, education, or public 
infrastructure), the essential idea of this variable is to capture the negative effects that an excessive 
government and associated taxes can have on private activity. As our model describes long run 
growth, this should not be confused with the positive stimulative effects that increased government 
consumption can have during economic downturns. It should also be noted that our model is 
conditional on other variables, i.e. the positive effect of government spending for education and 
infrastructure, e.g., will be captured by those variables (and lagged GDP).6  Finally, a high level 
of consumption (i.e. recurrent) expenditures limits fiscal space to counter cyclical shocks. 
Generally welcome counter-cyclical measures can then only be financed with relatively 
distortionary taxes (see also Afonso and Furceri, 2010, on the effect of expenditure volatility) or 
an increased debt burden.7 

 
External factors are reflected in terms of trade and commodity prices.  Net barter terms of trade 
and the country-specific commodity export price index of Arezki and Brueckner (2012) are used 
to capture the most important effects of the global environment on growth. Furthermore, global 
conditions will also be reflected in the time dummies. 

 
Although our variables are not perfect, they allow for a large coverage of developing countries.  In 
the best case, one would have more sophisticated variables to reflect the underlying economic 

5 As the interpretation of the exchange rate variable is somewhat difficult in the cross-country context from a policy 
perspective, it should rather be seen as a control variable, i.e. controlling for the fact that an undervalued exchange 
rate might boost growth temporarily. 
6 See also Loayza et al. (2005: 40-41). Optimally, one would like to subtract such expenditures like health, education, 
or infrastructure but this is not feasible for the wide range of countries included in the sample. Following the line of 
reasoning above, one should also note that the negative effect of government size is considerably smaller when the 
model is estimated unconditionally (i.e. without controlling for other variables), reflecting the fact that it then 
implicitly captures the positive effects of education, infrastructure etc. (see the results in Araujo et al., 2014, especially 
Tables 3 and A.3). 
7 For an alternative view on the effects of government consumption on output in neoclassical growth models, see e.g. 
Aiyagari et al. (1992) and the literature therein. 
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rationale. For example, educational achievements might be a better proxy for human capital than 
attainments. Unfortunately, data on such a level of quality is not available for a broad range of 
countries. Researchers thus face a trade-off between data sophistication and country coverage. 
Since data quality is especially poor in lower income countries, while our goal is to include them 
in the sample to obtain most appropriate estimates for Ethiopia, we are thus limited to the 
mentioned data at hand. On the upside, this leaves us with a panel of 126 countries for the 1970-
2010 period (see Annex Table A.3 for country coverage). 
 
 
2.2 Estimation 
 
We use System GMM estimation with a limited set of internal instruments.  This method is 
appropriate as some of the explanatory variables, Xct, may themselves be a function of the 
dependent variable and because dynamic panel estimation in the presence of country fixed effects 
generally yields biased estimates (e.g. Nickel, 1981; Wooldridge, 2002). Our estimator uses 
internal instruments to avoid endogeneity biases. More specifically we use one first-differenced 
lag of the explanatory variables as instrument for those variables in levels which is valid under 
some assumptions (see Arellano and Bover, 1995, and Blundell and Bond, 1998).8 
 
Our estimation strategy addresses most conventional methodological pitfalls. The inclusion of 
country fixed effects avoids unobserved heterogeneity across countries while the use of internal 
instruments avoids endogeneity biases. By limiting the instrument set to one lag we avoid the well-
known problems associated with too many instruments (Roodman, 2009). Since the outset of the 
Brueckner (2013) study, recent findings have shown that this might give rise to the opposite 
problem of suspiciously weak instruments (Bazzi and Clemens, 2013; Kraay, in progress) which 
we briefly address in the robustness section. 

 
Our econometric model is considered most appropriate to estimate neoclassical growth models 
over a policy-relevant horizon and has been tested for robustness on several fronts. Despite the 
limitations and concerns about System GMM, we find it to be the most appropriate estimation 
method for our purpose as it can incorporate a wide range of (linear) relationships among current 
and lagged values of economic variables, helps isolate exogenous changes in a variable from 
automatic reactions of that variable to other variables in the system and is careful to not confuse 
the change in a variable with a temporary shock. Furthermore, the identification strategy over time 
variation makes it appropriate to assess our periods of interest for one country, as opposed to 
identification strategies using cross-country variation (like the between-effects estimator) that also 
potentially suffer from unobserved cross-country heterogeneity.  Given the dimension of our panel 
data set (especially the focus on a relatively short period) and some data gaps, we also find it 
superior to cointegration methods. To address remaining concerns, we also perform several 

8 We limit the instrument set to one lag in the baseline model in order to ensure that the number of instruments does 
not grow too large in the System GMM estimation and furthermore avoid over-fitting the model by using the 
‘collapse’ sub-option in the STATA xtabond2 command. Commodity prices, terms of trade and time dummies are 
treated as exogenous. We also use the one-step estimator as the two-step estimator is infeasible given the dimension 
of our data set. This also avoids severely downward biased standard errors associated with the two-step estimator 
(Blundell and Bond, 1998). See Brueckner (2013) for further details and discussions. 
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robustness checks in addition to the battery of checks applied by Brueckner (2013), as discussed 
in Section 4. 
 
 
2.3 Calculating Growth Contributions in Ethiopia 
 
Growth contributions over each time period can be calculated by first-differencing equation (1): 

Δlnyct = θ(Δ lnyct-1)+ ΓΔln(X)ct + Δbt + Δect  (2) 

as log-changes approximate growth rates of a variable. I.e. growth can be explained by a 
persistence effect (θ[Δ lnyct-1]), changes in the explanatory variables X, and a period-specific global 
shock (Δbt).9  Note that the country fixed effect cancels out because it is time-invariant. To 
illustrate: growth in the Late 2000s can be explained by a dynamic persistence effect from the 
Early 2000s, the change in explanatory variables X in the Late 2000s, and a global time-specific 
shock (relative to the previous period). In this setting, the persistence effect should be interpreted 
as an ‘echo’ (or fading out) of previous improvements. Finally, the residual part Δect remains 
unexplained by the model. 
 
For calculating Ethiopia's drivers of growth, we extend its explanatory variables by one 5-year 
period.  As the original dataset by Brueckner (2013) contains average 5-year values across 
countries until 2010 only, we update the Ethiopia values using 2013 data.  We treat the latter period 
(the ‘Early 2010s’) as if it represented a 5-year period average for 2011-2015. This can be 
motivated by the consideration that the 2013 value is the mid-point for this period and most macro 
variables are highly persistent. Since not all of the 2013 data were available from sources fully 
consistent with the original dataset we added to the logged original series the log changes between 
the 2006-2010 averages and the 2013 values of those data we had available.10 Despite some 
caveats, this approach allows us to also analyze the most recent period of Ethiopia’s growth 
performance. Furthermore, it should be noted that this extension does not affect the model 
estimation results as it was performed after estimation for Ethiopia only. 

 
To facilitate an analysis of the growth acceleration period since 2004 with the available data, it is 
useful to define time periods precisely.  As illustrated in Figure 2, our analyzed period 1996-2013 
consists of 4 data points (t0, t1, t2 and t3), each capturing the average values of the following time 
periods: 1996-2000, 2001-2005, 2006-2010, and 2011-2015 (proxied by the 2013 value).  In the 
remainder of the paper, we refer to ‘Early 2000s’ as the change between the 1996-2000 and 2001-

9 Our calculation differs slightly from the one in Brueckner (2013) and Araujo et al. (2014) as we do not use the actual 
lag of the growth rate for calculating the persistence effect from equation (2) but instead take the growth rate as 
predicted from the model.  Furthermore, we take second differences of external factors as they enter the estimated 
levels equation already in first differences. To calculate effects for the 2000-2013 period, we proceed as follows to 
accommodate dynamic effects: we calculate the changes over the full 15-year period and multiply them by the 
respective coefficient Γ times (3+2θ+θ2)/3. This assumes that the change has been uniform over time and 
accommodates their dynamic effects. Similarly, the persistence effect is calculated as (θ+ θ2+ θ3)/3 times the growth 
rate in the period prior to 2000. 
10 Where series were not identical (e.g. education), adding log (i.e. percentage) changes still provides a good proxy.  
For the commodity price index growth, we decided to take the 90th percentile of previous index changes in Ethiopia. 
This was fairly consistent with our attempts to construct a similar index for this period. For the real exchange rate, 
we used IMF data for the Real Effective Exchange Rate (using the fiscal year 2013/14 as reference) as a proxy. 
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2005 averages, the ‘Late 2000s’ is defined as the performance between the 2001-05 and 2006-10 
averages, and the ‘Early 2010s’ comparing 2006-2010 averages and 2013 values. 
 

Figure 2: Definition of time periods used in the study 
1996   2000    2005     2010 2013 

      
 Avg. 1996-2000 Avg. 2001-2005 Avg. 2006-2010         2013 
 t0 t1          t2  t3 
     
 Early 2000s Late 2000s Early 2010s 
    
   

 2000-2013 
 

It is also instructive to recap the implications and dynamics of this empirical neoclassical growth 
model.  Levels equation (1) implies that the (log) level of GDP changes with the (log) level of the 
explanatory variables X. Any change or innovation in the (log) level of X will thus have a 
permanent effect on (log) GDP and the effect is intermediated through a temporary (transitory) 
effect on the growth rate. A one-time increase in human capital in the Early 2000s, for example, 
will thus be captured as Δln(x) > 0 in equation (2) and impact the growth rate in the same period 
with parameter Γ. This growth-enhancing effect will be echoed in the Late 2000s via the lagged 
dependent variable effect as θ Γ < Γ (which is captured as persistence effect in our model) and 
eventually fade out over time. 
 
 
3. Explaining Ethiopia’s Recent Growth Performance 
 
Our model is well specified and consistent with economic theory. Results are presented in Tables 
1, 2 and Figure 3.  Column 1 in Table 1 shows the baseline results of the model estimation, while 
columns 2-4 summarize robustness checks discussed in Section 4.  Table 2 illustrates the baseline 
results for Ethiopian data for the four time periods (2010-13, Early 2000s, Late 2000s, and Early 
2010s).  Overall, there is no indication that the model is mis-specified and parameters show the 
expected signs, except from the institutional variable Policy2 which is statistically insignificant.11 
Parameter estimates are either statistically significant or at the borderline of significance, except 
for schooling which is a well-known issue in growth regressions (e.g. Pritchett, 2001) and should 
not lead to neglect of education policies.  Figure 3 illustrates the more detailed results of Table 2. 
 
 
  

11 Institutional quality usually does not vary as much over time, so it is difficult to identify the according parameter 
in this context. 
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Table 1: Regression Baseline Results 
 (1) (2) (3) (4) 
VARIABLES log of GDP per capita (in PPP) 
     
Persistence 0.781*** 0.784*** 0.726*** 0.746*** 
 (0.0569) (0.0563) (0.0491) (0.0392) 
ln(exch rate) -0.0640 -0.0622 -0.0553* -0.0172 
 (0.0404) (0.0392) (0.0332) (0.0355) 
ln(schooling) 0.0178 0.0445 0.0104 -0.0266 
 (0.0503) (0.0502) (0.0463) (0.0452) 
ln(credit/GDP) 0.0743** 0.0542* 0.0432* 0.0238 
 (0.0311) (0.0304) (0.0221) (0.0245) 
ln(trade/GDP) 0.0824 0.0609 0.0916*** 0.0968 
 (0.0502) (0.0490) (0.0350) (0.0584) 
ln(govt C) -0.262*** -0.259*** -0.215*** -0.127 
 (0.0442) (0.0423) (0.0359) (0.0810) 
ln(tele lines) 0.141*** 0.129*** 0.0769*** 0.0816*** 
 (0.0309) (0.0297) (0.0216) (0.0261) 
ln(inflation) -0.0113 -0.0145 -0.00523 -0.0128 
 (0.0118) (0.0110) (0.00886) (0.0112) 
Δln(TOT change) 0.118*** 0.123*** 0.116*** 0.110*** 
 (0.0286) (0.0277) (0.0264) (0.0339) 
ln(bank crisis) -0.0399 -0.0430 -0.0414 -0.0461* 
 (0.0317) (0.0314) (0.0259) (0.0236) 
Δln(commodity prices) 10.48*** 11.11*** 7.507*** 6.963 
 (2.686) (2.546) (2.391) (4.943) 
ln(institutions) -0.00265  0.00190 -0.00549 
 (0.0330)  (0.0247) (0.0255) 
Constant 2.502*** 2.829*** 3.203*** 2.469*** 
 (0.708) (0.465) (0.600) (0.453) 
     
Observations 464 502 464 464 
Number of countries 126 141 126 126 
Estimation SysGMM SysGMM SysGMM FE 
Note: Baseline w/o Polity2 lags 1-3 as 

instruments 
baseline 

as FE 
No of instruments 153 166 171  
AB(1) 0.023 0.024 0.033  
AB(2) 0.102 0.045 0.062  
Sargan test 0.131 0.017 0.001  

Note: Based on Brueckner (2013). Standard errors in parentheses. ***, **, and * indicate statistical significance on 
the 1, 5, and 10 percent level, respectively. AB(1) and AB(2) is the p-value of the Arellano and Bond test for first 

and second order autocorrelation, respectively. Sargan test reports p-values. 
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Table 2: Parameter values, changes and predicted growth effects (real GDP per capita). 
   2000-13 Early 2000s Late 2000s Early 2010s 

 parameter change 
predicted 

effect change 
predicted 

effect change 
predicted 

effect change 
predicted 

effect 
Persistence 0.781 0.005 0.28% -0.010 -0.82% 0.039 3.07% 0.041 3.20% 
              
Structural:   3.84%  2.52%   3.01%  1.20% 
Δln(schooling) 0.018 0.064 0.20% 0.094 0.17% 0.090 0.16% 0.008 0.01% 
Δln(credit/GDP) 0.074 -0.013 -0.16% 0.012 0.09% -0.009 -0.07% -0.042 -0.31% 
Δln(trade/GDP) 0.082 0.020 0.28% 0.052 0.42% 0.019 0.16% -0.012 -0.10% 
Δln(govt C) -0.262 -0.040 1.79% 0.009 -0.24% -0.041 1.08% -0.086 2.26% 
Δln(tele lines) 0.141 0.072 1.74% 0.147 2.07% 0.119 1.68% -0.051 -0.72% 
Δln(institutions) -0.003 0.000 0.00% 0.000 0.00% 0.000 0.00% -0.000 0.00% 
              
Stabilization:   -0.28%  0.09%  -0.58%  0.01% 
Δln(inflation) -0.011 0.052 -0.10% 0.055 -0.06% 0.285 -0.32% -0.182 0.21% 
Δln(exch rate) -0.064 0.016 -0.18% -0.023 0.15% 0.040 -0.26% 0.031 -0.20% 
Δln(bank crisis) -0.040 0.000 0.00% 0.000 0.00% 0.000 0.00% 0.000 0.00% 
              
External:   0.34%  -0.55%  0.95%  0.18% 
Δln(TOT change) 0.118 0.016 0.32% -0.047 -0.55% 0.081 0.95% 0.014 0.16% 
Δln(commodity prices) 10.482 0.000 0.01% 0.000 0.00% 0.000 0.00% 0.000 0.02% 
Predicted average annual GDP per 
capita growth rate  4.18%  1.24%  6.45%  4.53% 

Source: Authors’ calculation, obtained by inserting Ethiopian values for the explanatory variables and using the regression coefficients of the baseline model presented 
in Table 1 (column 1).
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Figure 3: Regression results: Key Growth Drivers in Ethiopia (Real GDP per Capita). 

 
Source: Table 2. 

 
Economic growth in 2000-13 was driven primarily by structural improvements, according to 
model results.  The left panel of Figure 3 shows that almost all of the (predicted) growth 
performance of the 2000-2013 period can be attributed to structural factors: the model estimates 
these factors to have contributed 3.8 percentage points (ppts) of average annual per capita growth 
rate of 4.2 percent.  The positive effect of the external environment was outweighed by the negative 
effects associated with macroeconomic imbalances (each accounting for 0.3 ppts).  The remaining 
growth impetus was explained by persistence effects. 
 
Public infrastructure investment and restrained government consumption were the key structural 
drivers of growth.  These two factors were linked as an expansion in budgetary infrastructure 
investment was facilitated by reduced government consumption, arising partly as a result of a 
‘peace dividend’ effect following the end of the 1998-2000 war with Eritrea (Figure 4.2).  As 
previously mentioned, public investment was also financed by extension of credit through the 
domestic banking sector and foreign borrowing and partly executed through off-budget state 
owned enterprises.  It also helped for growth (0.2 ppts) when Ethiopia opened more to international 
trade, especially in the Early 2000s, as trade of goods and services increased its share of GDP from 
37.5 percent in 2002 to 48.7 percent in 2012 (World Bank, 2014a).12  Although Ethiopia made 
substantial efforts in improving educational attainment of its population over the past decade, the 
growth enhancing effects hereof have been somewhat modest (0.3 ppts), as reflected in the 
regression results and the Solow decomposition results presented earlier (Figure 1.5), though this 
may be a measurement problem as discussed by Pritchett (2001).  Secondary education (the 
explanatory variable) remains limited, even if gross enrolment improved from 13.1 to 32.8 percent 
over the period of analysis.13   
 

12 See also Figure A1 on the trade policy reform side. 
13 See World Bank (2012) for an analysis of the challenges related to secondary education in Ethiopia.  There is also 
evidence of a substantial mismatch between skills supply and demand, for instance in manufacturing (World Bank, 
2014b). 
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Financial disintermediation held back some growth.  An expansion of credit to the private sector 
enables firms to invest in productive capacity, thereby laying the foundation for a sustainable 
growth path.  However, Ethiopia is falling behind its peers in this area (Figure 4.3). Regression 
results suggest a small negative growth effect of financial repression policies whereby rationed 
credit is channeled through state-owned banks primarily towards public investment (see Figure 
7.2).  It is noteworthy that the negative quantitative effect was substantially smaller than what is 
generally perceived (-0.2 ppts in 2000-13).   On the other hand, the growth penalty shows an 
increasing trend (rising to -0.3 ppts in the Early 2010s), suggesting that financial repression 
policies may become more costly if maintained.  Indeed, this would be consistent with the 
experience of China.14 
 
Structural improvements were particularly important in the late 2000s supported by a positive 
external environment, but held back by macro imbalances.  How did growth drivers change over 
time?  While structural factors dominate in the Early 2000s (2.5 ppts) and Late 2000s (3.0 ppts), 
they become less pronounced in the Early 2010s (1.2 ppts).  The diminishing effect in the last 
period, however, is affected by the choice of the infrastructure variable, as discussed in Section 4.  
The growth contribution of the external environment increased over the period, shifting from a 
negative (-0.6 ppts) to a positive contribution (1.0 ppts) between the Early 2000s to the Late 2000s 
and a weak positive effect in the Early 2010s (0.2 ppts).  The deteriorating macro environment was 
a drag on growth only during the late 2000s (-0.6 ppts), but not in the other two periods.  The 
substantial persistence effect observed in the late 2000s and early 2010s (about 3 ppts) echoes the 
growth drivers during the early and late 2000s, respectively.  We interpret this as the lagged effect 
of the structural improvements implemented in earlier periods.15 
 
An improved external environment supported the growth acceleration.  As argued in World Bank 
(2014a), a strong rise in exports helped support the economic boom. Since 2003 exports 
quadrupled in nominal terms, while volumes doubled, reflecting a substantial positive price effect 
(Figure 4.4).  This is consistent with findings by Allaro (2012) that exports ‘Granger caused’ 
growth.  The strong growth effect is somewhat surprising and may be an over-estimate given that 
merchandise exports account for only 7 percent of GDP – the lowest among populous developing 
countries (services exports account for an additional 7 percent of GDP). 
 
The growth drag of macroeconomic imbalances sets Ethiopia apart from high performing regional 
peers, though the effect was modest.  Growth was held back by high inflation and an overvalued 
exchange rate in the Late 2000s.  The country experienced much larger inflationary impacts of the 
two commodity price shocks in 2008 and 2011 than other low-income and African countries 
(Figure 4.5). This is partly explained by expansionary policies in the form of high growth of the 
monetary base owing to credit expansions to state owned enterprises and direct central bank 
lending to the government.  Following the 2010 devaluation, the monetary authorities also allowed 
the unsterilized accumulation of foreign exchange reserves arising from the ensuing rise in exports 
and this contributed to additional inflation (inducing a growth penalty of 0.3 ppts in the Late 
2000s).  Most other countries in Africa achieved better monetary control by shifting toward 
reliance on indirect instruments like open market operations to soak up liquidity.  Monetary policy 

14 See Huang and Wang (2011) for a review of the effects of financial repression policies on growth and for empirical 
evidence suggesting that such policies were conducive in the early (but not later) stages of growth in China. 
15 The subsistence effect should not be conflated with the unexplained residual as per Equation (2).  
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Figure 4: Trends in Key Growth Drivers 
1. Infrastructure Trends 2. Public investment and consumption (% of GDP) 

  
3. Private sector credit (% of GDP) 4. Exports: Value and Volume, 2000-2011 

  
5. CPI Inflation (average, percent) 6. Real Effective Exchange Rate (REER) 

  
Source: 5.1: World Bank (2013).  5.3: World Bank (WDI). 5.4: World Bank (2014a). 5.5-5.6: IMF (WEO).  
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instruments in Ethiopia, in contrast, are limited to changes in bank reserve requirement and 
sales/purchases of foreign exchange reserves.  In addition, the real exchange rate was allowed to 
appreciate substantially since 200416, owing to insufficient nominal depreciation in a system of 
foreign exchange rationing (Figure 4.6).17  This made the import of expensive public infrastructure 
equipment relatively cheaper but undermined export competitiveness.  The net effect on growth 
was negative (0.3 ppts in the Late 2000s), though not as substantial as estimated elsewhere. 
Nevertheless, what stands out from these simulations is that the growth penalty of somewhat less 
optimal macro policies was not that substantial.  High inflation and an overvalued exchange rate 
cut little over half a percentage point from economic growth rates.  This helps explain why Ethiopia 
was able to grow fast in the presence of some sub-optimal macro policy choices.  
 
Would economic growth have been higher in the absence of heterodox macroeconomic policies?  
It is hard to give a precise answer to this question.  However, it should be pointed out that financial 
repression, a strong real exchange rate and monetary policy induced inflation all helped support 
high public infrastructure investment.  By providing full access to credit at negative real rates and 
foreign exchange at below market prices, the cost of public investment was reduced substantially.  
Moreover, direct central bank financing of the budget deficit and seignorage allowed more public 
investment to be financed, thus supporting growth.  In the presence of more orthodox macro 
policies, public infrastructure investment would have been lower, which would have lowered 
growth.  The net growth effect of these two alternatives is difficult to estimate with precision, but 
it is unlikely that that public infrastructure investment could be maintained at similar high levels 
on the back of orthodox macro policies. 
 
Several other growth drivers, not identified by the model, are also worth consideration.  While the 
model results discussed above are insightful and plausible they, of course, also have some 
limitations.  Ethiopia’s growth was not exclusively driven by public infrastructure investments, 
restrained government consumption and favorable terms of trade.  As discussed in Section 1, 
productivity growth, factor accumulation, and structural change were also important drivers.  
Although some productivity gains were infrastructure related, important advances in agricultural 
productivity arose from improved farming practices and input use, especially fertilizer (World 
Bank, 2015).  Private investment, albeit low, also contributed to capital accumulation.  Finally, 
shifts of labor out of low productivity agriculture and into higher productivity construction and 
services activities boosted growth. 
  

16 The degree of real exchange rate overvaluation fluctuated over time.  World Bank (2013) shows that the real 
exchange rate of Ethiopia has remained overvalued throughout the 1951-2011 period.  By 2011, the RER over-
valuation was 31 percent.  The IMF (2014), using alternative methods and measurement, finds that the real effective 
exchange rate was overvalued by 10-13 percent in 2014. 
17 The de facto exchange rate arrangement is classified as a crawl-like arrangement by the IMF (2013b).  The 
authorities describe it as a managed float with no predetermined path for the exchange rate.  The annual pace of 
nominal depreciation, however, has been stable at 5 percent in recent years.  The NBE continues to supply foreign 
exchange to the interbank market based on plans prepared at the beginning of the fiscal year, which take into account 
estimates of supply and demand. 
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4. Model Accuracy and Robustness 
 
Our growth predictions are quite similar to observed rates and the model has a better predictive 
power than similar studies on Ethiopia.  Figure 5 compares actually observed per capita growth 
with the predictions from the model. As illustrated, the model slightly under-predicts growth in 
the entire period (2000-2013) while almost perfectly capturing the differing magnitude of the slow 
growth period in the Early 2000s and the growth acceleration of the Late 2000s.  Predictions for 
the Early 2010s are the least precise, but this can be corrected by a substitution of infrastructure 
variables, as discussed later.  While discrepancies for country-specific results derived from cross-
country studies are not exceptional in the literature (see results for LAC countries in Araujo et al., 
2014), our residual compares very favorably to the Ethiopia results derived from the cross-country 
OLS regression model reported in IMF (2013a), where the residual effect predominates. Our 
residuals are quite small as depicted previously in Figure 3 (gray bars). 
 

Figure 5: Prediction performance of the model 

 
Note: ‘predicted’ is based on the baseline model, ‘predicted alternative infrastructure’ subtracts the effect of phone 
lines from the baseline result and instead adds the average effect of roads and cell phones. Source: Authors' calculation. 
 
Our model passed a series of robustness checks.  The original model of Brueckner (2013) also 
underwent a series of standard robustness checks. For example, it was shown that instrument 
strength is strong in the GMM regression (by testing the relevant first-stage relationship), that main 
results are robust to taking 10-year non-overlapping panel data, balanced panel data, time-varying 
coefficients, or alternative specifications. Furthermore, unconditional models were estimated 
variable by variable as this limits the weak-instrument problem in the case where various 
instruments appear strong in isolation but are highly correlated so that they are weak when used 
together (see Dollar and Kraay, 2003). Further to these results, we present three other 
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specifications in Table 1: column (2) reports the results without the Polity2 variable that had a 
counter-intuitive sign in the baseline specification. The results (which also allow to include a wider 
set of countries for which Polity2 is not available) are almost identical to the baseline model in 
column (1). In column (3) we expand the instrument set for the explanatory variables to include 
lagged differences for lags 1, 2, and 3 (as opposed to including only the first lag). While not a fully 
sophisticated check for instrument robustness, this should still convince the reader of the 
robustness of the results to the used instrument set and that we do not use too few instruments. 
Results are again similar to the baseline, though the infrastructure parameter is (statistically 
significantly) smaller but still significant and large. The results of the Sargan test also indicate that 
the instrument set is not as appropriate as in the baseline model. In column (4) we also report fixed-
effect results for comparison, again with similar results to the baseline but a somewhat smaller 
(but positive and significant) infrastructure parameter. The fact that the lagged dependent variable 
parameter of this model is somewhat smaller than in the baseline also confirms that our baseline 
model is well-specified because of the downward bias of this parameter in fixed effect estimation 
(Nickell, 1981). 
 
We also examine whether some variables had a significantly different effect on growth in Ethiopia, 
but find no substantial Ethiopia-specific effects for growth drivers.  As a robustness check, we 
estimate an Ethiopia-specific coefficient – parameter by parameter.  This stepwise procedure is 
chosen to keep the instrument set in the GMM framework at a reasonable size.  Our results do not 
show any statistically significant deviation of Ethiopia’s determinants of growth from the overall 
sample of countries included (Annex Table A.5).  This is consistent with the findings of Brueckner 
(2013) that the underlying model is largely robust to parameter heterogeneity.  We only find a 
strong and positive country-specific effect of Polity2 but as this variable is trending upwards in 
Ethiopia between 1970 and 2000, it only captures the growth of income over time: after controlling 
for a country-specific time-trend, this Ethiopia-specific variable is no longer statistically 
significant. Moreover, we exclude Ethiopia from the baseline model to avoid the possibility that 
Ethiopia itself is driving the results, in which case the good performance of the model to explain 
the country’s growth would be tautological. Although the broad country coverage of our sample 
makes this unlikely, the results of Warner (2014) warrant some caution. The results reported in 
column (2) of Annex Table A.2 however, confirm that the exclusion of Ethiopia from the sample 
has almost no effect. 
 
Some effects differ in lower income countries but these differences are not significant.  As one 
may argue that the overall model includes several high-income countries and is thus not 
appropriate for Ethiopia, we re-estimate the model using only countries that were below the median 
or mean of GDP p.c. in 1995. Results are depicted in columns (3) and (4), respectively, of Table 
A.2 in Annex A. For the (smaller) set of countries initially below the median GDP p.c., there are 
some parameter differences. E.g. the effects of the exchange rate and of credit/GDP seem 
somewhat larger. But if we statistically test whether these parameters are significantly different 
from those obtained in the baseline model (column 1 of Table A.2), we cannot reject the hypothesis 
that these parameters are equal to those in the baseline model. The effect of telephone lines, on the 
other hand, seems somewhat smaller. In this case, we can reject the null hypothesis of a parameter 
equal to the baseline model on the 10 percent (but not on the 5 percent) level of statistical 
significance. In column (5) of Table A.2 we also re-estimate the model for Sub-Saharan African 
countries only. Although this dramatically decreases the sample size, results are in line with our 
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baseline model, again with a somewhat smaller infrastructure parameter (that is now only at the 
borderline of statistical significance). Overall, this provides some weak evidence that our 
benchmark model somewhat overestimates the positive impact of infrastructure (as proxied by 
telephone lines).18 
 
Overall, these results support the baseline model but suggest that the infrastructure results may be 
on the higher side.  As demonstrated, our model is robust to a wide range of alternative 
specifications. Where results differ in magnitude, this difference is rarely statistically significant 
and thus often reflects random sample effects. The only case where infrastructure is statistically 
insignificant arises in a considerably reduced sample and the quantitative result is still in line with 
parameter estimates from other robustness checks. In total, these robustness checks suggest, 
however, that our estimate for infrastructure in the baseline model may be on the higher side. 
However, we find no evidence that any of these alternative models would be more appropriate to 
capture growth in Ethiopia over the recent past. Moreover, even if we assume one of the lower 
parameter values (which themselves might be on the lower side), the associated contribution of 
infrastructure to Ethiopia’s growth acceleration would still be substantial and in the range of one 
percentage point per year. 
 
The results are also robust to the choice of alternative infrastructure variables, apart from diverging 
trends in Early 2010.  Given the critical explanatory importance of infrastructure and the difficulty 
of appropriate measurement and interpretation, we also tested whether results are sensitive to 
alternative variable specification.  The model results reported in Table 1 use fixed telephone line 
coverage.  We tested two alternative infrastructure variables, namely mobile phone subscribers 
and road coverage and found nearly identical results up to 2010.19  We note that all three types of 
infrastructure are provided exclusively by the public sector in the case of Ethiopia giving us greater 
confidence in drawing inferences between public infrastructure investment and growth.  Both 
alternative infrastructure variables have a strong positive impact on growth in our model, although 
the effect of roads is only at the borderline of statistical significance (z statistic 1.55).  The results 
are depicted in Figure 7.1 as annualized contributions to the overall predicted growth rate (in 
percentage points).  The bars for telephone lines simply reproduces the results depicted in Table 1 
to facilitate comparison. We can further see that the effect of fixed telephone coverage and roads 
for explaining growth in Ethiopia in 2000-13 is nearly identical, despite minor differences in 
magnitudes and with respect to the timing across sub-periods.20 Differences only arise in the last 
period (the Early 2010s), which is then also reflected in the 2000-2013 predictions.  Over this 
period, fixed telephone lines were declining but this does not adequately capture infrastructure 
developments, as some substitution towards cell phones took place and other infrastructure—such 
as roads—was increasing considerably as well (see Figure 4.1).  
 
When correcting for alternative measurements, we are able to predict growth in Early 2010s with 
greater accuracy.  To assess the impact of these alternative infrastructure measures on the overall 

18 We also estimated the model for landlocked countries only but due to the small sample size (25 countries with a 
total of 85 observations), results were mostly insignificant and thus not very informative. See column (6) of Annex 
Table A.2. 
19 As our original data set only covered roads data until 2007 in Ethiopia, we replaced this data using national sources. 
20 For a firm-level analysis showing the positive effect of road infrastructure on firm location choice and startup size 
in Ethiopia, see Shiferaw et al. (2013). 
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predicted growth rate, we subtract the effect of phone lines from our baseline predictions and 
instead add the average effect of roads and cell phones, with the results depicted in the light-red 
bar of Figure 5 (‘predicted alternative infrastructure’).21 As one can see, this corrects for this Early-
2010s specific effect.  Especially if one assumes an average of our baseline prediction and the one 
with alternative infrastructure, our predictions come very close to the actually observed growth 
rate. 
 
Infrastructure improvements in the early 2010s paid off during later years as well.  As one can see 
from Figure 4.1, our baseline variable of telephone lines saw a considerable pickup (from very low 
levels) in the Early 2000s, stagnating in 2007. It is unlikely, that all these improvements are 
captured in the GDP growth rate of the Early 2000s but they would also be reflected in the Late 
2000s (via persistence effects).  During the Late 2000s, mobile phones started to substitute for 
landlines, which also explains why the growth effect for landlines is considerably smaller than for 
mobile phones in the Early 2010s. 

 
Finally, we examined the trend in the underlying infrastructure variables and found that Ethiopia’s 
progress over the past decade has indeed been remarkable.  To compare Ethiopia’s performance, 
we use the underlying data set to identify decadal infrastructure growth rates for the 124 countries 
over 4 decades (1970s – 2000s).  Figure 6 illustrates the results for three infrastructure variables.  
Each observation represent a country and each country is represented 4 times.  Ethiopia’s 
performance in the 2000s is marked in red.  We note that infrastructure growth (measured in log 
changes over decades) is among the 20 percent fastest in all 3 cases.  That infrastructure growth is 
high for countries at low levels is not surprising.  However, the results resonate further as SSA5 
countries are also plotted (in blue).  Ethiopia outperformed these countries in infrastructure growth 
as well as a reflection of a late start in infrastructure development, which helps explain recent 
growth. 
 

Figure 6. Infrastructure Growth Rates: Ethiopia in the Global Context (1970-2010) 

 
Source: Author’s calculation based on WDI data.  

21 Note that this calculation is possible because variables are measured in logs but it is only correct if one assumes that 
the substitution of the infrastructure variables in the regression model would have no effect on the estimated 
parameters of other variables. 
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Figure 7. Infrastructure, Credit, Benchmarking and Returns to Investment 
1. Growth Impact of Infrastructure 2. Composition of Domestic Credit Stock 

  
3. Simulated Income Levels (SSA benchmark) 4. Simulated Income Levels (LMIC benchmark) 

  
5. Public and Private Investment (% of GDP) 6. Estimated Marginal Product of Capital (%) 

  
Source: 7.1: Author’s calculation. 7.2:  National Bank of Ethiopia. 7.3 and 7.4: Author’s calculations.  Figure 7.5 

and 7.6: Eden and Kraay (2014ab).   
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5. Benchmarking: Which Policies Would Bring Ethiopia the Biggest Bang for 
the Birr? 
 
We address this question by simulating alternative values for the explanatory variables in the 
model – one by one.  Specifically, we benchmark Ethiopia against Sub-Saharan African (SSA) 
and lower-middle-income (LMIC) peers.  We use the 90th percentile of best-performing SSA 
countries (in each of the respective variables), and the 75th percentile of best-performing lower-
middle-income countries. These benchmark values are depicted in Table 3. LMICs have a real 
GDP per capita between US$981 and 4,526 (PPP) in the Late 2000s period in our data set, 
compared to US$599 in Ethiopia.  We note that these benchmarks are ambitious, but they are 
chosen to better highlight the effects of benchmarking. 
  
Despite recent progress on some fronts, Ethiopia still lags behind on various aspects that are 
important for growth.  For example, while our analysis shows that infrastructure improvements 
have been important for economic growth, this does not mean that Ethiopia’s infrastructure level 
does not lag behind and would not require further improvements.  Quite the contrary, as shown in 
Table 3, the gap in infrastructure between Ethiopia and benchmark countries from Sub-Saharan 
Africa and with lower-middle-income status is still very substantial.  The same is true for 
secondary education, inflation, and financial intermediation. Compared to the median of low-
middle-income countries and the best performers of SSA, Ethiopia also underperforms on 
institutions. 
 

Table 1: Benchmarking Structural, Stabilization and External Factors (2006-10 data). 
Variable Ethiopia Lower Middle Income Countries SSA  
  25% Median Average 75% 90% 
Real GDP per capita (PPP), US$ 599.3 1,443.3 2,257.4 2,247.3 3,575.6 7,389.2 
Real Exchange Rate 39.7 40.0 47.7 49.2 60.2 40.7 
Secondary enrolment (gross, %) 32.8 42.2 55.0 54.9 82.1 86.0 
Private sector credit (% of GDP) 20.1 14.1 25.9 23.6 36.7 44.5 
Trade openness 0.2 -0.2 0.1 0.1 0.3 0.4 
Gov. consumption (% of GDP) 9.1 7.9 11.0 12.3 19.5 6.4 
CPI Inflation (annual, %) 18.4 6.0 8.8 8.7 12.0 4.3 
Telephone Lines (per person) 1.1 1.3 4.0 3.4 8.8 7.0 
Mobile phones (subscriptions) 3.7 30.0 44.5 40.0 57.1 78.0 
Roads 0.5 1.6 2.9 2.6 4.1 6.2 
Banking crisis (0=no; 1=yes) 0 0 0 0 0 0 
Polity2 (governance variable) 12.0 8.0 14.5 11.1 19.0 19.0 

Note that the best performing country depends on the variable in question.  The 75th percentile is generally the ‘best 
performer’ for LMICs, however, for some variables that have a negative impact on growth it is the 25th percentile 
(exchange rate, government consumption, banking crisis and inflation).  To facilitate interpretation we have underlined 
the relevant benchmark. Source: Authors’ calculation based on main data set. 
 
The most important gaps to close are not necessarily the largest ones, but the ones that matter the 
most for raising the growth rate.  As our econometric model implies, some reforms will have a 
higher impact on growth than others.  Our goal is thus to identify those gaps which will bring 
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Ethiopia the ‘biggest bang for the birr’ by closing them.  Building on the approach by Araujo et 
al. (2014), the underlying idea is that progress in areas where gaps are large is easier to achieve 
and should receive relatively more policy attention, while this should be balanced against the 
potential payoffs in terms of income gains.  The results are depicted in Figure 7, showing the 
(counterfactual) GDP per capita levels if Ethiopia reached variable levels of the SSA (Figure 7.3) 
or LMIC benchmark (Figure 7.4) for a given explanatory variable.  For infrastructure, we take the 
average effect of roads, telephone lines, and mobile phone subscriptions. We calculate the 
counterfactual income by the period 2021-2025 assuming that Ethiopia closed its gap today.22 

 
Continued infrastructure improvements offer the single best growth prospect for Ethiopia, 
according to benchmarking.  This result is partly the product of a substantial existing infrastructure 
gap and partly because of the high economic returns to infrastructure.  The simulated 
improvements imply that Ethiopia would have to achieve the same road coverage as Gabon (SSA) 
or Cote d’Ivoire (LMIC) or the mobile phone coverage similar to Mauritius (SSA) or Mauritania 
(LMIC).  Conversely, the growth effects of education and trade openness are relatively small. 
 
Increasing credit to the private sector and addressing macroeconomic imbalances also offer 
important growth dividend.  If Ethiopia reached the level of financial development (private credit 
to GDP) as Zimbabwe (SSA) or Bolivia (LMIC), its simulated income level would be 15.1 or 11.7 
percent higher, respectively.23  Considering that Ethiopia also lags considerably behind in terms 
of price stability (inflation), this suggests that improvements in the country’s macro framework 
would potentially provide further income gains. 
 
Certain caveats should be kept in mind concerning these results.  The outcomes of this exercise 
should not be interpreted mechanically, i.e. simply catching up with LMIC or SSA benchmark 
countries in terms of infrastructure will not bring per capita income to a threefold level.  For 
starters, this exercise does not take into account other effects (such as external conditions). 
Furthermore, the nature of our model makes it more difficult to correctly identify some parameters 
compared to others. This concerns especially the relevance of governance, which is usually not 
very time-varying and thus hard to estimate in fixed-effects models (which offer other advantages). 
Furthermore, human capital effects are usually difficult to estimate in growth regressions.  Finally, 
changes in a single policy variable would have to be traded-off with changes in other variables – 
a point we seek to address in the subsequent section. 
 
 
  

22 Note that an improvement today will not only have an impact in the same period but also in future periods via the 
lagged dependent variable. 
23 About the same magnitude is achieved by reaching the benchmark in government consumption, although this would 
not be recommendable owing to low real wages of public workers and already suboptimal levels of operations and 
maintenance budget (discussed later).  However, bear in mind that this variable is not so much seen as the effect of 
government consumption but aims to proxy for excessive government spending (‘debt burden’). 
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6. Scenario Analysis: What Might the Future Hold for Ethiopia? 
 
In this section, we use our model to gain further insights about the future of Ethiopia’s growth.  
Specifically, we articulate three illustrative policy scenarios and assess their growth implications.  
Compared with benchmarking, this approach has the advantage of incorporating trade-offs 
involved in changing multiple policy variables simultaneously.  The exercise has important 
methodological limitations implying that great care must be taken when interpreting results.  Still, 
the simulations offer sufficiently meaningful insights about the future path of Ethiopia’s growth 
and the sources of growth under alternative policies. 
 
The three policy scenarios share a number of key background characteristics.  We use Early 2010s 
data as the base values and project one decade ahead for the Early 2020s.  This is done to facilitate 
an evaluation of Ethiopia’s goal of reaching middle-income status by 2025.  For the external sector, 
we assume unchanged commodity export prices and terms of trade.  Similarly, we do not expect 
institutional changes or the occurrence of a banking crises.  Note that these baseline assumptions, 
together with the persistence effect of previous-period reforms, lead to a per capita growth rate of 
3.1 percent.  The individual scenarios are described below and summarized in Table 4 while Table 
5 offer detailed results. 
 
Scenario A: ‘If it ain’t broken why fix it?’  This question is legitimate since Ethiopia’s growth 
strategy has delivered an unprecedented growth acceleration over the past decade.  This is the spirit 
behind scenario A: ‘Business as usual’.  To sketch this scenario, we assume continued public 
infrastructure investments and improvements in education that are in line with developments 
observed over the last decade.  Public investment projects come at the cost of private sector 
crowding-out in the credit market, the buildup of inflationary pressures due to supply constraints, 
and, a policy of continued real exchange rate appreciation (to keep capital imports cheap).  Public 
consumption increases in this scenario for the purpose of (imperfectly) capturing the growth drag 
of accumulating public debt to finance infrastructure investments (see Loayza et al. 2005). 
 
Scenario B: ‘The strategy of the past may not bring growth in the future’.  It is equally legitimate 
to ask whether the current growth strategy needs to be adjusted today to enable it to deliver 
tomorrow.  Scenario B simulates a reform which aims to promote accelerated private sector 
investment and reduce macroeconomic imbalances.  Specifically, the pace of public infrastructure 
investment slows down but is partially substituted by private sector involvement, reflected in a 
modest increase in infrastructure and unchanged government consumption (implying no additional 
growth drag from public debt).  Increased fiscal space is used to finance an expansion in secondary 
education, which would then approach current average LMIC secondary enrollment rates in the 
Early 2020s.24  Increased private sector development is facilitated by an increase in private credit 
to GDP, which would then be slightly below the current LMIC average in the Early 2020s. 
Macroeconomic stabilization leads to a decline of inflation, a realignment of the exchange rate,25 

24 World Bank (2013) identifies additional resources as a key determinant of expansion of secondary education.  The 
assumed values for education expansion in the 3 scenarios benefitted from input from Bank education specialists. 
25 We assume an unchanged exchange rate in this scenario, as the exchange rate is currently overvalued but due to a 
Balassa-Samuelson effect (assumed in all scenarios), an appreciation of the exchange rate is expected in developing 
economies. The scenario thus assumes that those two effects cancel each other out. 
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and more trade openness which reflects increased competitiveness from the exchange rate and 
private sector development. 
 
Scenario C: ‘If it worked so well the past, let’s do more of it in the future’.  Scenario C represents 
an accelerated public infrastructure investment scenario.  While the direct growth benefits hereof 
are positive, as illustrated in the benchmarking exercise, this would need to be weighed against a 
number of growth-inhibiting factors, including private sector crowding-out, more detrimental 
effects from elevated public consumption and higher inflation, for the above-mentioned reasons. 

 
The three scenarios are highly illustrative and we do not claim a great degree of precision in their 
identification.  The exact numerical specification of each of the scenarios is fraught with a number 
of difficulties.  Chief among these is the lack of quantitative estimates of the policy trade-offs.  To 
illustrate, we do not know with precision the functional relationship between the public 
infrastructure variable and the private credit-to-GDP ratio.26  As a result, we do not claim internal 
consistency within each scenario nor do we pay great attention to the specific numerical results.  
With those caveats in mind, we find the following results. 

 
All three policy scenarios yield comparable real GDP per capita growth rates of about 4 percent.  
While there are some nuances in the projected growth rate of each scenario, the differences are not 
substantial enough to merit attention.  A number of insights emerge from this exercise.  First, none 
of the three policy scenarios stand out as superior to the others in terms of growth outcomes, 
suggesting that either the model has limitations in terms of policy guidance or that there are indeed 
alternative ways to reach the same outcome.  Second, Ethiopia’s growth path is likely to decelerate 
in the future.  Third, the simulations suggest that it will be challenging for Ethiopia to grow at a 
rate necessary to reach middle-income status by 2025.  Fourth, projected per capita growth of about 
4 percent is nonetheless a strong performance in light of international experience.  Finally, 
sensitivity analyses indicate a range of per capita growth outcomes in the interval of 3 to 6 percent 
per year in the three illustrative scenarios.  We detail these points below. 

 
All scenarios suggest that it will be challenging for Ethiopia to grow at a rate necessary for reaching 
middle-income status by 2025.  Calculations undertaken by the World Bank (2013) show that 
Ethiopia would need to grow by 10.7 percent per year until 2025 to reach middle-income status, 
as measured by GNI per capita (Atlas Method).  This would be equivalent to 8.0 percent real GDP 
per capita growth.  Since the growth variable used here is log transformed, we note that the MIC 
target is equivalent to 6.5 percent per capita.  None of the three policy scenarios come close to 
achieving this growth rate even under assumptions of a more supportive external environment.27  
The intuition behind this result is the presence of policy trade-offs in all scenarios:  positive growth 
effects of high public infrastructure investment are outweighed by negative effects from public 
consumption increases, private credit and competitiveness.  Moreover, where growth benefitted 
from low government consumption in the past, all three scenarios assume that this variable would 
have to rise (or stay constant) in the future reflecting a higher public debt burden.  In all cases, 

26 We tried estimating these using the available cross-country data, but this did not produce meaningful results.  Instead, 
the choice of specific numerical values were based largely on the historical values and relationships observed in 
Ethiopia complemented with LMIC benchmark values.   
27 For example, an annual terms of trade improvement of 1.2 percent (similar to Ethiopia’s historical average) would 
add only another 0.2 percentage points to the annual growth rate. 
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public consumption is unlikely to fall further going forward, implying that Ethiopia cannot rely on 
this variable as a growth driver like in the past. 
 

Table 2: Assumed Annual Growth Rates of Policy Variables by Scenario (percent) 
 Late 2000s Early 2020s 

 

 
 

Base value 

 
Scenario A: 

Business as Usual 

Scenario B: 
Private Sector 

Reform 

Scenario C: 
Accelerated Public 

Investment 

 
2000s 
Δ% Level Δ% Level Δ% Level Δ% Level 

Structural:         
Δln(schooling) 6.4 32.8 3.3 45.4 4.5 51.1 2.0 40.0 
Δln(credit/GDP) -1.3 20.1 -1.3 17.7 1.3 22.8 -2.5 15.6 
Δln(trade open) 2.0 0.2 0.0 0.2 0.7 0.21 0.0 0.2 
Δln(govt C) -4.0 9.1 1.0 10.1 0.0 9.1 3.0 12.2 
Δln(tele lines) 7.2 1.1 7.2 2.2 3.6 1.6 14.4 4.2 
Stabilization:         
Δln(inflation) 5.2 18.4 0.0 18.4 -10.0 6.4 4.0 27.2 
Δln(exch rate) 1.6 39.7 1.6 46.5 0.0 39.7 3.2 54.4 

Note: The assumed percent changes do not imply that underlying percentage values change by the depicted 
percentage points, but by the percentage.  To illustrate, a 4 percent increase of an inflation rate of 10 percent 
leads to an inflation rate of 10.4 percent, not 14 percent. 

 
All scenarios, if realized, would nevertheless represent a remarkable growth performance for 
Ethiopia by historical and international standards.  A per capita growth rate of 4 percent is clearly 
not as high as the 6.5 percent rate Ethiopia achieved in the Late 2000s.  On the other hand, it is 
still one standard deviation higher than the global historical average since 1950 of 2 percent 
calculated by Summers and Pritchett (2014).  It is also higher than any of the growth rates observed 
in Ethiopia in the post-WW2 period.  The work by Summers and Pritchett is instructive for being 
more cautious in extrapolating recent historical growth trends into the future, particularly during 
periods of growth acceleration.  For instance, the authors find that episodes of per capita growth 
of above 6 percent tend to be extremely short-lived with a median duration of nine years.  In fact, 
according to the authors, the single most robust and striking fact about cross-national growth rates 
is regression to the global mean of 2 percent per capita growth.  Thus, in an international context, 
a slowdown in Ethiopia’s per capita growth rate to 4 percent still represents a better-than-average 
long term growth performance. 
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Table 5: Illustrative Scenarios and Growth Projections until Early 2020s 

   

Scenario A: 
Business as Usual 

 

Scenario B: 
Private Sector 

Reform 

Scenario C: 
Accelerated Public 

Investment 

 parameter change 
predicted 

effect change 
predicted 

effect change 
predicted 

effect 
Persistence 0.781 0.045 3.11% 0.045 3.11% 0.045 3.11% 
               
Structural:     0.99%   1.02%   1.51% 
Δln(schooling) 0.018 0.033 0.08% 0.045 0.11% 0.020 0.06% 
Δln(credit/GDP) 0.074 -0.005 -0.13% 0.013 0.13% -0.020 -0.26% 
Δln(trade) 0.082 0.000 0.00% 0.007 0.08% 0.000 0.00% 
Δln(govt C) -0.262 0.020 -0.36% 0.000 0.00% 0.030 -1.09% 
Δln(tele lines) 0.141 0.072 1.40% 0.030 0.70% 0.120 2.81% 
Δln(institutions) -0.003 0.000 0.00% 0.000 0.00% 0.000 0.00% 
            
Stabilization:     -0.14%   0.16%   -0.35% 
Δln(inflation) -0.011 0.040 0.00% -0.007 0.16% 0.080 -0.06% 
Δln(exch rate) -0.064 0.025 -0.14% 0.000 0.00% 0.030 -0.28% 
Δln(bank crisis) -0.040 0.000 0.00% 0.000 0.00% 0.000 0.00% 
              
External:   0.00%  0.00%  0.00% 
Δln(TOT change) 0.118 0.000 0.00% 0.000 0.00% 0.000 0.00% 
Δln(commodity 
exp prices) 10.482 0.000 0.00% 0.000 0.00% 0.000 0.00% 
Predicted average annual 
GDP per capita growth rate  3.96%  4.29%  4.27% 

Source: Authors’ calculation. 
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Sensitivity analysis suggest that the range of projected future per capita growth rates lie in the 
interval between 3 and 6 percent.28  The lower bound of this estimate is given by the persistence 
effect which adds about 3 percentage points to growth.  While it is feasible to design scenarios 
with negative growth rates arising from set-backs in terms of banking crisis, institutions, the 
external environment or economic policy mix, we do not consider such scenarios realistic.  The 
upper bound of about 6 percent, in turn, is derived by (unrealistically) assuming away any policy 
trade-offs under the accelerated public investment scenario C. 
 
 
7. Policy Discussion 

 
The evidence presented thus far does not make a compelling case for a change of economic strategy 
today.  Ethiopia is growing at a fast pace, making it difficult to challenge the underlying strategy.  
The strategy delivered in the past and our contribution was to disentangle the transmission 
channels that made it possible.  Given that projected growth rates do not differ much across policy 
scenario, the simulations themselves do not offer sufficient policy guidance.  Growth is high at the 
moment, but for how long will this continue?  Our simulations suggest a slowdown, principally 
because of policy trade-offs in general and the inability of reduced government consumption to act 
as a growth driver going forward.  It thus remains to ask: What are the leading indicators of a 
potential slowdown in growth?  What are the signs of limitations to the current model for policy 
makers to keep in mind? 
 
But several warning signs are emerging regarding the current public investment financing model. 
Nonetheless, there are several signs of the limitations of the current infrastructure-led strategy 
which merit consideration.  They include: (1) a rising growth drag of declining credit to the private 
sector; (2) very low private investment rates in the context of relatively high marginal returns to 
private investment; (3) low levels of operations and maintenance spending to preserve the public 
capital stock, and; (4) a rising debt burden and increasing costs of external financing.  These are 
discussed in turn below. 
 
The model results are indicative of some of these limitations, but do not fully capture their extent.  
First, as credit to the private sector declined as share of GDP over the last decade, so did the growth 
penalty which rose to 0.3 percentage points in the early 2010s.  Second, an appreciated real 
exchange rate also holds back the private external sector particularly as we are coming to the end 
of the commodity super cycle and commodity prices are expected to decline in the future.  Third, 
past growth benefitted tremendously from constrained public consumption in a way that cannot be 
expected in the future.  A number of additional factors, derived outside the regression model, are 
indicative of the limitations of the current growth strategy. 
 
There are signs that public investment in Ethiopia is becoming ‘too much of a good thing’, 
especially when compared with the level of private investment.  To quote Sir Arthur Lewis (1954), 
‘Governments may fail either because they do too little, or because they do too much’.  Ethiopia 

28 The model allows for fairly flexible growth outcomes for Ethiopia within reasonable intervals.  For instance, we 
derive a range of 0.43 to 10.6 percent growth when every single variable grows at its least or most favorable pace 
observed over the last three 5-year intervals, respectively. Similarly, if we take the average of the median growth rate 
and the minimum or maximum over the same period, respectively, we get an interval of 3.7 to 8.8 percent. 
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has the 3rd highest public investment rate in the world, but the 6th lowest private investment rate.  
As illustrated in Figure 7.5, public investment has been rising since the end of the 1990s, while 
private investment has been declining (as a share of GDP).  As a result, the estimated marginal 
returns to public investment have been falling, while marginal returns to private investment have 
been rising (Figure 7.6).  In fact, the expected marginal return to private investment in Ethiopia is 
estimated to be three times higher than for public investment (22.5 vs. 7.5 percent), according to 
Eden and Kraay (2014ab).  They find that the public capital stock is 12-20 percent ‘too high’ 
relative to the private capital stock compared to the economically efficient distribution of these 
two types of capital.  The opportunity cost of using credit and foreign exchange to finance public 
projects has thus risen unmistakably in recent years.  
 
The level of public investment is also too high relative to the level of recurrent spending.  For 
public capital stocks to be well preserved, sufficient budget needs to be allocated to operations and 
maintenance (O&M).  Analysis conducted in the context of the ongoing World Bank Public 
Expenditure Review reveals that there is currently an imbalance between the two.  Accordingly, it 
would be prudent to target budgetary investment at no more than 8 percent of GDP compared to 
its current level of 10 percent of GDP.  In addition, recurrent expenditure would need to increase 
from 9 to 10 percent of GDP to ensure sufficient O&M budget.  This, in turn, would ensure a more 
sustainable balance between capital and recurrent spending. 
 
The marginal cost of financing public investment is also rising.  To finance public investment, 
Ethiopia has relied on a number of ‘creative’ strategies, including low recurrent spending, financial 
repression, and central bank financing.  External financing is another important source and is 
currently the residual source of finance.  Multilateral financing from institutions such as the World 
Bank is currently provided interest free (with front end fees of 0.75 percent).  However, such 
concessional financing is inherently limited.  In recent years, therefore, the government has been 
resorting to non-concessional financing at increasingly harder terms.  The average interest rate on 
such financing increased from 2.7 percent in 2013 to 3.4 percent in 2014.  Moreover, a maiden 
Euro Bond was issued in December 2014 at a coupon rate of 6.625 percent.  Given the optimality 
condition that the return to public investment has to exceed the interest rate for a project to go 
ahead, it is clear that there has been a narrowing of this gap in Ethiopia in recent years thus raising 
the risk that some investment projects would not yield a positive net economic return. 
 
A final consideration relates to the rising risk of external and public debt distress.  Between 2011 
and 2013, Ethiopia’s risk of debt distress was rated low in consecutive Joint Bank-Fund Debt 
Sustainability Analyses.  Although this was also the case in 2014, the assessment noted that the 
risk level is ‘on the cusp to transition to moderate’.  This was partly a result of substantial external 
non-concessional borrowing commitments totaling close to US$8 billion in 2013-14 as well as 
declining export performance.  The latter is reflected by a rising NPV of external debt to exports 
indicator.  The public debt to GDP ratio in 2014 was 44.7 percent compared to 32.7 percent in 
2012.  Ethiopia’s sovereign debt rating is high risk (B/B1/B: S&P, Moody’s, Fitch).  Debt service 
indicators (debt service to exports and debt service to revenue) have risen substantially since 2009 
and are gradually approaching levels seen in the early 2000s before Ethiopia received debt relief. 
 
These warning signs merit continued monitoring to inform future adjustments of strategy.  As the 
examples of China and the Republic of Korea aptly demonstrate, growth strategies need to 

29 
 



continuously adapt to fit ever changing circumstances.  While Ethiopia is demonstrating such 
flexibility in terms of its recently increased emphasis on industrialization, particularly through 
industrial park development, there is a need to continue adjusting macro-financial policies (such 
as credit extension and the exchange rate) so that they can support growth as well.  The timing of 
a potential policy shift will depend on how the proposed indicators perform and the threshold for 
action by policy makers.  Key questions to consider include: How much is the government willing 
to let private sector credit fall?  How low can it accept private investment to be?  How much debt 
burden is the government willing to accumulate?  How much is it willing to pay for external 
financing at the margin? 
 
In summary, while the public investment-led strategy has delivered results so far, constraints are 
beginning to emerge, suggesting the need to eventually support private sector growth more.  
Higher private investment can be achieved by gradually reducing public financing of infrastructure 
to free scarce credit and foreign exchange to the benefit of private investment.  Given that the 
estimated marginal return to private investment is several times higher than for public investment 
this should be able to deliver a substantial efficiency gain and a boost for economic growth.  To 
ensure that the considerable infrastructure gap is reduced, alternative sources of financing 
including fully private or PPPs could be considered.  Private sector competitiveness would further 
benefit from a more rapid pace of nominal depreciation combined with a tighter monetary policy 
to facilitate a depreciation of the real exchange rate and contain inflation.  The private investment 
climate would also be improved from reduced inflation.  A slower pace of public infrastructure 
investment expansion, in turn, ensures that current levels of operations and maintenance budget 
can sustain public capital and reduces risks of implementing projects with insufficiently high 
economic return while containing the risk of external debt distress. 
 
 
8. Conclusion  
 
This paper used a cross-country regression model to address two questions: What explains 
Ethiopia’s growth acceleration? Which policies offer Ethiopia the best opportunity of sustaining 
high growth? 
 
Model simulations suggest that public infrastructure investment and restrained public consumption 
were the key drivers behind Ethiopia’s growth acceleration.  A conducive external environment 
provided some growth impetus, but this effect was outweighed by the negative impact of 
macroeconomic imbalances.  Interestingly, growth was only moderately held back by the 
underlying heterodox macro-financial policies and this helps explain why Ethiopia was able to 
grow so fast in spite of their presence. 

 
Looking forward, policy makers are advised to adjust economic strategy in tune with a series of 
indicators that highlight potential limits to the current infrastructure financing model.   In light of 
Ethiopia’s substantial infrastructure deficit, there is a need to continue infrastructure investment, 
but to consider carefully how it is financed.  There are a number of warning signs suggesting that 
the current strategy is starting to show limitations.  The proposed adjustment would consider a 
more pronounced role for the private sector in two dimensions: as a growth driver and as a partner 
in delivering infrastructure.  For the private sector to drive growth even further, more credit and 
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foreign exchange can be made available to private investment projects and less to public projects.  
For the sector to help deliver infrastructure, the government needs to develop a Public-Private 
Partnership Framework and consider more purely private and potentially foreign solutions along 
the lines of the recently signed geothermal and oil pipeline FDI contracts. 

 
While yielding useful insights, the methodological approach pursued here has some limitations 
and further research and analysis could help address them.  Cross-country regression models are 
only one of the tools available to economist in the quest to shed light on the complex process of 
economic growth.  Such models have been in and out of fashion in recent decades.  Although the 
model results presented here offer a very good fit with the Ethiopian data, there are limitations to 
this approach which became apparent during the simulation exercise that did not provide clear 
policy guidance.  Further research to estimate the associated policy trade-offs with greater 
precision would thus be useful.  Even so, a richer analysis of Ethiopia’s growth experience would 
need to draw upon a variety of tools and approaches, as illustrated in the introduction.  As such, 
our approach has yielded important insights that would need to be vetted against other methods.  
Indeed, the paper serves as one of several inputs into a more comprehensive World Bank study of 
Ethiopia’s growth experience currently under preparation.  Future research may also examine 
Ethiopia’s growth strategy from a comparative perspective to distill potentially useful lessons for 
other low-income countries.  Such research could also help Ethiopian policy makers anticipate 
potential policy challenges that arise at more advanced levels of development. 
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Annex 

Table A.1 Description of Variables 
Variable Description Source 

Growth Rate of GDP per capita The change in the natural logarithm of real PPP GDP per capita between period t and t-1.  PWT 7.1 

Schooling The natural logarithm of the secondary school enrolment rate. WDI (2013) 

Private Credit/GDP The natural logarithm of the ratio of domestic credit to the private sector divided by GDP. 

Domestic credit to private sector refers to financial resources provided to the private sector, 

such as through loans, purchases of nonequity securities, and trade credits and other 

accounts receivable, that establish a claim for repayment.  

WDI (2013) 

Trade Openness The natural logarithm of the ratio of exports plus imports over PPP GDP adjusted for 

countries' population size. 

PWT 7.1 

Telephone Lines The natural logarithm of main telephone lines per capita. Telephone lines are fixed 

telephone lines that connect a subscriber's terminal equipment to the public switched 

telephone network and that have a port on a telephone exchange. Integrated services digital 

network channels and fixed wireless subscribers are included.  

WDI (2013) 

Mobile Phones The natural logarithm of mobile cellular telephone subscriptions are subscriptions to a 

public mobile telephone service using cellular technology, which provide access to the 

public switched telephone network. Post-paid and prepaid subscriptions are included.  

WDI (2013) 

Government Size The logarithm of the ratio of government consumption expenditures over GDP. PWT 7.1 

Polity2 The polity2 score measures the degree of political constraints, political competition, and 

executive recruitment. It ranges between -10 to 10 with higher values denoting more 

democratic institutions. 

Polity IV (2012) 

CPI Inflation The natural logarithm of 100+consumer price inflation rate. CPI inflation reflects the 

annual percentage change in the cost to the average consumer of acquiring a basket of 

goods and services. 

WDI (2013) 

Real Exchange Rate The natural logarithm of the GDP price level divided by the nominal exchange rate. PWT 7.1 

Banking Crisis Indicator Variable that is unity in period t if the country experienced a banking crisis. Reinhart and 

Rogoff (2011) 

Terms of Trade Growth The change in the natural logarithm of the net barter terms of trade index. The net barter 

terms of trade index is calculated as the percentage ratio of the export unit value indexes 

to the import unit value indexes, measured relative to the base year 2000.  

WDI (2013) 

ComPI Growth The change in an international commodity export price index. The index is constructed as 

where ComPriceit is the international price of commodity i in year t, and θic is the average 

(time-invariant) value of exports of commodity i in the GDP of country c. Data on 

international commodity prices are from UNCTAD Commodity Statistics and data on the 

value of commodity exports are from the NBER-United Nations Trade Database (Feenstra 

et al., 2004). The commodities included in the index are aluminum, beef, coffee, cocoa, 

copper, cotton, gold, iron, maize, oil, rice, rubber, sugar, tea, tobacco, wheat, and wood.  

Arezki and 

Brueckner (2012) 



Table A.2 Additional Robustness Checks 
 (1) (2) (3) (4) (5) (6) 
VARIABLES log of GDP per capita (in PPP) 
       
Persistence 0.781*** 0.782*** 0.835*** 0.772*** 0.688*** 0.932*** 
 (0.0569) (0.0570) (0.0743) (0.0558) (0.107) (0.160) 
Δln(exch rate) -0.0640 -0.0640 -0.109** -0.0700* -0.117*** 0.0655 
 (0.0404) (0.0404) (0.0501) (0.0412) (0.0405) (0.122) 
Δln(schooling) 0.0178 0.0156 -0.00496 -0.0200 0.0412 0.00999 
 (0.0503) (0.0506) (0.0674) (0.0536) (0.0596) (0.0838) 
Δln(credit/GDP) 0.0743** 0.0723** 0.119*** 0.0699** 0.0669** 0.0546 
 (0.0311) (0.0310) (0.0425) (0.0323) (0.0285) (0.0609) 
Δln(trade/GDP) 0.0824 0.0845* 0.0901 0.121** 0.0312 -0.0172 
 (0.0502) (0.0507) (0.0661) (0.0534) (0.0631) (0.0707) 
Δln(govt C) -0.262*** -0.263*** -0.224*** -0.250*** -0.205*** -0.0618 
 (0.0442) (0.0444) (0.0558) (0.0452) (0.0680) (0.122) 
Δln(tele lines) 0.141*** 0.142*** 0.0762** 0.109*** 0.0757 0.131* 
 (0.0309) (0.0311) (0.0376) (0.0322) (0.0496) (0.0740) 
Δln(inflation) -0.0113 -0.0120 0.00388 -0.0139 -0.0197 -0.00407 
 (0.0118) (0.0119) (0.0160) (0.0124) (0.0151) (0.0245) 
Δln(TOT change) 0.118*** 0.116*** 0.104*** 0.0963*** 0.109*** 0.0100 
 (0.0286) (0.0287) (0.0393) (0.0312) (0.0370) (0.0682) 
Δln(bank crisis) -0.0399 -0.0393 0.0729 -0.00325 -0.0402 -0.0702 
 (0.0317) (0.0318) (0.0567) (0.0381) (0.0780) (0.0828) 
Δln(commodity prices) 10.48*** 10.53*** 15.64*** 12.38*** 3.690 21.93* 
 (2.686) (2.691) (4.312) (3.260) (2.603) (11.85) 
Δln(institutions) -0.00265 -0.000649 -0.0399 -0.0202 0.0222 0.00459 
 (0.0330) (0.0330) (0.0418) (0.0325) (0.0359) (0.0517) 
Constant 2.502*** 2.503*** 2.149*** 2.643*** 2.917*** -0.0774 
 (0.708) (0.709) (0.729) (0.547) (0.768) (1.393) 
       
Observations 464 461 275 384 130 85 
Number of ccode 126 125 66 93 33 25 
Estimation SysGMM SysGMM SysGMM SysGMM SysGMM SysGMM 
Note: Baseline w/o ETH GDP < median GDP < mean SSA landlocked 
No of instruments 153 152 93 120 59 52 
AB(1) 0.023 0.024 0.038 0.028 0.629 0.043 
AB(2) 0.102 0.108 0.178 0.116 0.184 0.786 
Sargan 0.131 0.125 0.090 0.193 0.007 0.387 

Note: Based on Brueckner (2013). Standard errors in parentheses. ***, **, and * indicate statistical significance on 
the 1, 5, and 10 percent level, respectively. AB(1) and AB(2) is the p-value of the Arellano and Bond test for first and 
second order autocorrelation, respectively. Sargan test reports p-values. 
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Table A.3 List of Countries in Sample (ranked by 1995 Per Capita GDP, US$ PPP) 
Congo, DRC 328.4 Mauritania 1560.0 Thailand 5379.2 Ireland 19819.0 

Mozambique 340.9 China version 1 1591.5 Mauritius 5714.3 New Zealand 20250.0 

Ethiopia 367.8 Pakistan 1643.4 Colombia 5765.0 Spain 20880.2 

Zimbabwe 450. 7 Iraq 1718.7 Latvia 5861.0 Finland 21901.8 

Malawi 503.3 Armenia 1748.0 Brazil 6255.1 Seychelles 22741.0 

Niger 520.8 Angola 1823.3 Panama 6268.2 United kingdom 23515.4 

Burundi 556.4 Nicaragua 1845.4 Iran 6453.5 Sweden 25155.3 

CAR 608.0 Georgia 1989.3 Bulgaria 6757.6 Italy 25334.9 

Uganda 641.1 Djibouti 2012.0 Chile 6900.1 France 25992.4 

Rwanda 643.7 Mongolia 2058.0 Turkey 6946.2 Canada 27285.9 

Burkina Faso 647.2 Sri Lanka 2078.3 Malaysia 7275.9 Denmark 27397.4 

Mali 681.6 Congo, Rep. 2117.7 Uruguay 7460.6 Australia 27801.2 

Guinea 706.3 Morocco 2279.2 Lithuania 7643.0 Netherlands 28417.0 

Tanzania 710.0 Philippines 2311.4 Estonia 7758.0 Austria 28454.6 

Equatorial Guinea 733.2 Guyana 2425.2 Costa Rica 7769.0 United States 32256.4 

Nepal 768.0 Azerbaijan 2477.2 Lebanon 7821.7 Norway 35624.2 

Cambodia 790.1 Albania 2563.5 Poland 8006.9 Kuwait 40050.2 

Chad 791.4 Indonesia 2582.0 Argentina 8054.5 Qatar 44696.4 

Bangladesh 803.0 Bolivia 2837.7 Venezuela 8894.7   

Madagascar 804.0 Egypt 2932.5 Croatia 9026.8   

Togo 825.5 Honduras 3006.7 Jamaica 9101.8   

Zambia 827.7 Jordan 3163.4 Russia 92374   

Benin 1012.3 Paraguay 3513.1 Slovak republic 9527.5   

Vietnam 1064.9 Fiji 3529.6 Mexico 9789.5   

Laos 1080.2 Peru 4057.2 Hungary 11316.1   

Guinea-Bissau 1088.5 Tunisia 4353.5 Gabon 11802.6   

Nigeria 1097.5 Ukraine 4436.8 Korea, Rep. 14014.9   

Kenya 1114.2 Belarus 4468.6 Czech republic 14041.4   

Senegal 1143.4 El Salvador 4484.4 Slovenia 14167.1   

Gambia, the 1207.9 Algeria 4687.9 Cyprus 14400.8   

Ghana 1277.315 Ecuador 4746.176 Oman 15129.8   

Ivory Coast 1400.565 Guatemala 4826.791 Portugal 15922.2   

Tajikistan 1409.617 Kazakhstan 5218.543 Greece 17682.6   

India 1470.801 South Africa 5223.652 Libya 18526.2   

Yemen 1477.545 Dom. Repo 5253.135 Bahrain 19686.0   

Cameroon 1523.098 Romania 5270.634 Israel 19758   
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Table A.4 Variable Values for Ethiopia 
Year Late 1990s Early 2000s Late 2000s Early 2010s 

Real GDP per capita (PPP), US$ 414.5 433.7 599.3 859.5 
Real GDP per capita (PPP), growth (%) 2.4 0.9 6.5 7.2 
Real Exchange Rate Index 36.5 32.5 39.7 46.5 
CPI Inflation (annual, %) 3.4 4.4 18.4 7.4 
Secondary enrolment (gross, %) 13.1 20.9 32.8 34.1 
Private sector credit (% of GDP) 19.8 21.1 20.1 16.3 
Trade openness 0.8 1.1 1.2 1.1 
Government consumption (% of GDP) 10.7 11.2 9.1 5.9 
Telephone lines (per person) 0.3 0.6 1.1 0.8 
Terms of trade, Growth 1.0 0.8 1.2 1.3 
Banking crisis (1=yes, 0=no) 0 0 0 0 
Commodity Price Index 1.000058 1.000069 1.000075 1.000161 
Polity 2 12 12 12 12 

 
 

Table A.5. Robustness to Parameter Heterogeneity 

 
(1) Ethiopia-

specific deviation 
(2) 

Standard Error 
(1)/(2)  

 
Persistence -0.251 0.845 -0.30 
Structural:    
ln(schooling) -0.013 0.157 -0.08 
ln(credit/GDP) -1.828 2.135 -0.86 
ln(trade) -0.118 0.394 -0.30 
ln(govt C) -0.354 0.650 -0.54 
ln(tele lines) -0.014 0.108 -0.13 
ln(institutions) 0.946 0.178 5.30 
Stabilization:    
ln(inflation) 0.021 0.079 0.26 
ln(exch rate) 0.531 0.692 0.77 

Note: Column (1) shows the Ethiopia-specific effect of the respective variable (conditional on, i.e. additional to, the 
global effect of the variable). There is an Ethiopia-specific effect if its estimate is about 1.65 times its standard error 
in column (2). We only looked at policy-relevant variables (no external effects).  The banking crisis variable was 
dropped due to multicollinearity.  Source: Author's calculation. 
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Figure A1. Economic Policy Reform Indices: Ethiopia and SSA5 
1. Trade Reform 2. Domestic Finance Reform 

  
3. Current Account Reform 4. Capital Account Reform 

  
5. Absence of Agricultural Intervention 6. Networks (electricity and telecom) Reform 

  
Note:  Higher values of the indices denote a larger degree of economic policy reforms where each index is rescaled to range between 
0 and 1 in a way that facilitates the analysis of time trends for each index, though meaningful comparisons between indices cannot 
be made. Agriculture captures public intervention in agricultural export commodity markets. Domestic finance takes into account 
interest rate determination restrictions; competition, credit controls, and quality of supervision in the banking sector, and the degree 
of securities markets liberalization. Trade denotes average tariff rates. Capital account measures restrictions on financial credits 
and personal capital transactions for residents and financial credits for non-residents. Networks capture the degree of competition, 
liberalization and the quality of regulation in the electricity and telecommunications markets. Current account denotes current 
account restrictions on the proceeds from international trade in goods and services.  Note: Higher values of the index indicate more 
reform. Source: Authors calculations using data from Prati et al. (2014). 
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