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Despite significant efforts, Africa has struggled to imitate the rapid agricultural growth that took place in
Asia in the 1960s and 1970s. As a rare but important exception, Ethiopia’s agriculture sector recorded
remarkable rapid growth during 2004-14. This paper explores this rapid change in the agriculture sector
of this important country — the second most populous in Africa. We review the evidence on agricultural
growth and decompose the contributions of modern inputs to growth using an adjusted Solow decompo-
sition model. We also highlight the key pathways Ethiopia followed to achieve its agricultural growth. We
find that land and labor use expanded significantly and total factor productivity grew by about 2.3% per

Key words:
agriculture growth
productivity
sources of growth

adoption . . . .
SoloI:N decomposition year over the study period. Moreover, modern input use more than doubled, explaining some of this
Ethiopia growth. The expansion in modern input use appears to have been driven by high government expendi-

tures on the agriculture sector, including agricultural extension, but also by an improved road network,

higher rural education levels, and favorable international and local price incentives.
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1. Introduction

Despite the significant recovery and continued output growth
recorded in the last two decades, African agriculture still scores
low in terms of productivity, measured in yield levels, relative to
other parts of the world (NEPAD, 2013, Block, 2014; Nin-Pratt,
Johnson, Magalhaes, You, Diao, & Chamberlin, 2011). Further
improving agricultural performance in the continent is clearly vital
to improve food and nutrition security, accelerate poverty reduc-
tion, and boost overall growth (Badiane, Makombe, & Bahiigwa,
2014; Bahiigwa, Samuel Benin, & Samson Jemaneh, 2015). This
improvement needs to happen concurrently with still rapid popu-
lation growth, climate change, and a potentially more constrained
international economic environment. Relatedly, a broad set of rec-
ommendations have been proposed for African countries to follow
to meet this challenge (NEPAD, 2013; Otsuka & Kijima, 2010;
Timmer, 1988). Two solutions are deemed rather critical: agricul-
tural intensification and commercialization through market devel-
opment. The paper explores these and related issues in the context
of Ethiopia.

Ethiopia was one of the fastest growing economies in the world in
the last decade, an impressive feat for a low-income African country
that exports relatively little natural resources. National official data
show that real agricultural output grew on average by 7.6% per year
over the 2004-2014 period, and this growth in particular was a
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major contributor to important rural poverty reductions observed
during that period; i.e., rural poverty fell from 45% in 1999/00 to
30%in 2010/11 (World Bank, 2014a).! Agricultural growth in Ethio-
pia as a major contributor to overall economic growth was a remark-
able occurrence for Africa, which lags in agricultural performance
globally and is increasingly dependent on imported staple foods to
feed its population (Diao, Headey, & Johnson, 2008; Jayne, Anriquez,
& Collier, 2013).> Some potentially important lessons can thus be
learnt from Ethiopia’s experience.

The purpose of this paper is to document the rapid change in
Ethiopia’s agriculture observed since 2004. The analysis of Ethio-
pia’s agricultural growth experience is conducted using several
large agricultural household datasets, including a nationally repre-
sentative dataset collected by the Central Statistical Agency of
Ethiopia (hereafter CSA) through an annual survey of over 40,000
farm households. This paper contributes to the literature in three
main ways. First, it reviews the evidence on the rates of agricul-
tural growth in an important country - the second most populous
in Africa - and identifies the sources of this growth using an
adjusted Solow decomposition model, which allows measurement

T Such high linkages between agricultural growth and poverty reduction have been
noted before in these settings (Christiaensen, Demery, & Kuhl, 2011; Datt & Ravallion,
1998).

2 However, it is to be noted that overall agricultural growth improved significantly
in Africa in the last decades compared to earlier periods (Badiane & Makombe, 2014).
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of the extent to which modern inputs contributed to this growth.
To our knowledge, such a recent and comprehensive study is
nonexistent in Africa.

Second, using a set of comprehensive datasets, this paper pro-
vides new (and updates existing) evidence on changes in modern
input adoption over the 2004-2014 period. It also assesses the
main sources of Ethiopia’s agricultural modernization process.’
While researchers have looked at determinants of specific improved
technology adoption in Africa such as subsidies (e.g., Jayne & Rashid,
2013), roads (e.g., Minten, Koru, & Stifel, 2013), land constraints (e.g.,
Jayne, Chamberlin, & Headey, 2014), extension (e.g., Krishnan &
Patnam, 2014), and cereal intensification (e.g., Spielman, Byerlee,
Alemu, & Kelemework, 2010), we discuss these important factors
in a more comprehensive way.

Third, on a more general level, the paper unpacks Ethiopia’s
agricultural growth over the 2004-2014 period, corroborating
the nationally representative dataset with a set of micro-datasets
- thereby contributing to the debate on quality of data vis-a-vis
the reliability of national growth rate estimates in Africa.

In brief, this paper examines the incidence, sources, and proxi-
mate causes of agricultural growth in Ethiopia over the last decade.
In so doing, it provides up-to-date and wide-ranging country-level
evidence on agricultural growth and its correlates in Africa. In con-
trast, almost all other such explorations rely on cross-country data-
sets and analyses. The paper also combines decomposition of
output growth with a model of farmers’ modern input adoption
decisions to identify and assess relevant correlations.

We find that increasing adoption of improved seeds and chem-
ical fertilizer contributed to agricultural output growth. While
starting from a low base, the adoption of improved seeds and
chemical fertilizer more than doubled over the last decade (but
use is still far from universal). This increasing adoption of modern
inputs was facilitated by large investments in agriculture and
beyond, leading to improved road and communication networks,
a better educated rural population, and a large agricultural exten-
sion workforce. Incentives for agricultural intensification were bet-
ter because of more favorable international prices for export crops
and improvements in modern input-output price ratios for locally
consumed crops. Agricultural growth further benefited from the
absence of major droughts, unlike previous decades (von Braun,
Teklu, & Webb, 1998), and, more broadly, from the cessation of
widespread civil conflict.

Our findings have important implications for the ongoing
debate on agricultural transformation in Africa as they show that
under certain conditions, significant agricultural growth can be
achieved in Africa in a relatively short period. It has been argued
that the preconditions for fast, intensification-driven output
growth might not be present in Africa (e.g., Diao et al, 2008;
Pingali, 2012). However, this situation might be rapidly changing
- partly driven by rapid population growth, increasing land scar-
city, urbanization, better transport and communication infras-
tructure, higher incomes, and an emerging middle class - at
least in parts of Africa (Reardon et al, 2015). These changing
incentives combined with an enabling environment might then
lead to improved agricultural performance across the continent.

The remainder of the paper is structured as follows. The second
section presents the analytical methods used to decompose growth
in agricultural output and to study the associates of modern input
adoption; it also discusses the sources and contents of the data.
The third section provides evidence on agricultural growth and
presents results of analyses conducted to indicate the sources of
growth. The fourth section describes trends in modern input

3 In doing so, this paper focuses mainly on crop production, which accounted for
nearly 70% of the real value of agricultural output during the last decade and grew in
importance relative to other subsectors in agriculture.

adoption and presents results of analyses on associates of modern
input adoption. The fifth section discusses the evidence on poten-
tial pathways to Ethiopia’s rapid agricultural growth, particularly
looking at the role of agricultural extension, improved marketing,
rural education, and incentives. The final section concludes.

2. Methodology
(a) Agricultural growth decomposition

This study decomposes growth in crop output using a modified
version of Solow’s (1957) growth accounting method. The version
used in this study decomposes growth in output into changes in
exogenous factors that contribute to changes in output, in addition
to changes in input use and total factor productivity (TFP). The
method begins by assuming a functional relationship between crop
output and inputs used in production. Suppose, in a given year, t,
the crop production function in Ethiopia is given as:

Q: = A()f (Le, Ke, Te, Fe, M, It, Pe, St Er, Zy) (1

where Q is the real value of crop output and A(t) stands for the
cumulative effect of technical change.” Nine production inputs are
included: farming labor (L;), capital (K;), land (T;), chemical fertiliz-
ers (F;), improved seeds (M), irrigation (I;), agro-chemicals (P;),
extension (E;), and service sector outputs (e.g., transportation
and banking services) used in agriculture (S;). The vector Z; in
f (. 9Q/0t) stands for exogenous factors that affect production but
are not directly put into production, such as infrastructure and
returns to changes in the scale of agricultural production.

Differentiating both sides of (1) with respect to time and divid-
ing the result by Q gives:
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where

where AQ (or) stands for the time derivative of output, AA(t) for
technical change, and AJ and AZ for time derivatives of the nine
inputs and exogenous factors, respectively. Eqn. (2) can be rear-
ranged as:
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We use w; = (0Q/dJ) = (J/Q) to get from Eqns. (2) and (3), where

wj is the relative share of input J in crop output. Eqn. (3) indicates
that the contribution of a given input/factor to output growth that
occurred between periods t and t + 1 is determined by how much
its use changed, and its share between t and t + 1. The vector of
exogenous factors, Z;, in Eqn. (1) is represented by the last two
expressions in (3): ARTS stands for changes in returns to scale
(RTS), and ARTS stands for changes in infrastructure, which we
proxy by rural roads. « and p represent the rate of change in output
per unit of change in RTS and rural roads, respectively.

Eqn. (3) can be used to estimate AA(t)/A(t) using time series
data on real crop output, shares and changes in factors used in crop
production, length of rural roads, and estimates of 8, o, and ARTS.
We follow Carlaw and Lipsey (2003) to estimate the effect of
returns to scale, as the excess of the sum of shares of factors put
into production over 1, which occurs if returns to scale are con-
stant, or o = 3>_,w; — 1. Moreover, ARTS is given as the excess of
the sum of payment to inputs used in production weighted by

4 Eqn. (1) assumes neutral technical change that shifts the production function
without affecting the marginal rates of substitution (Solow, 1957). For a review of the
growth accounting method see also Carlaw and Lipsey (2003), Romer (1990), and
Jorgenson and Griliches (1967).
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