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Abstract

A decomposition of aggregate labor productivity based on internationally comparable data reveals that a high share of
employment and low labor productivity in agriculture are mainly responsible for low aggregate productivity in poor
countries. Using a two-sector general-equilibrium model, we show that differences in economy-wide productivity, barriers
to modern intermediate inputs in agriculture, and barriers in the labor market generate large cross-country differences in
the share of employment and labor productivity in agriculture. The model implies a factor difference of 10.8 in aggregate
labor productivity between the richest and the poorest 5% of the countries in the world, leaving the unexplained factor at
3.2. Overall, this two-sector framework performs much better than a single-sector growth model in explaining observed
differences in international productivity.
© 2007 Elsevier B.V. All rights reserved.
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1. Introduction

This paper examines the role of agriculture in accounting for international differences in output per worker.
To see why agriculture is important, consider the following facts. In 1985, the average gross domestic product

We thank the editor (Bob King) and an anonymous referee for substantial and detailed comments. We also thank Bart van Ark, Dirk
Bezemer, Loren Brandt, V.V. Chari, Andrés Erosa, Mukesh Eswaran, Ig Horstmann, Lawrence Lau, George Norton, and Aloysius Siow
for helpful discussions and suggestions. We have benefited from valuable comments by seminar participants at Carnegie Mellon, Chinese
University of Hong Kong, Cornell, Groningen, ITAM, Louisiana State University, Toronto, Western Ontario, and by participants at the
Canadian Macroeconomics Study Group meeting, CIRPEE Development Economics conference, lowa Economic Development
conference, the NBER Summer Institute Growth Workshop, and the Society for Economic Dynamics Meeting. All remaining errors are
our own. The authors acknowledge the financial support from the Social Sciences and Humanities Research Council of Canada (Restuccia
and Zhu) and the Center for China in the World Economy at Tsinghua University (Yang).

*Corresponding author. Tel.: + 1416978 5114; fax: + 1416978 6713.

E-mail addresses: diego.restuccia@utoronto.ca (D. Restuccia), deyang@vt.edu (D.T. Yang), xzhu@chass.utoronto.ca (X. Zhu).

0304-3932/$ - see front matter © 2007 Elsevier B.V. All rights reserved.
doi:10.1016/j.jmoneco.2007.11.006


www.elsevier.com/locate/jme
dx.doi.org/10.1016/j.jmoneco.2007.11.006
mailto:diego.restuccia@utoronto.ca
mailto:deyang@vt.edu
mailto:xzhu@chass.utoronto.ca

D. Restuccia et al. | Journal of Monetary Economics 55 (2008) 234-250 235

0o 1 &°
R
0.8 .%O i
oc?’o
0.7 '0000
(o]
8%°
o

04 % i

o O
o°
03 |

Share of Employment in Agriculture

02

o
01 o % o 7
0 1 1 1 o o % &o o ()
0 0.2 0.4 0.6 0.8 1

GDP per Worker relative to the U.S.

o 3]

g)o 00
o
0o

Fig. 1. Share of employment in agriculture—1985. Aggregate GDP per worker from PWTS5.6 is reported relative to the U.S. The share of
employment data is from FAO.

(GDP) per worker in the richest 5% of the countries in the world is 34 times that of the poorest 5%. This is an
enormous difference in aggregate productivity. However, the labor productivity difference in agriculture is
even larger: GDP per worker of the richest countries is 78 times that of the poorest countries. In contrast, the
difference in GDP per worker in non-agriculture is a factor of 5. Despite very low productivity in agriculture,
the poorest countries allocate 86% of their employment to this sector, as compared to only 4% in the richest
countries.

These facts are general to other comparisons across the distribution of countries. Fig. 1 shows that poor
countries tend to allocate more employment in agriculture than rich countries, while Fig. 2 shows that not only
poor countries observe lower GDP per worker in agriculture and non-agriculture than rich countries (Panel
A), but also that the ratio of GDP per worker in agriculture to non-agriculture is lower in poor than in rich
countries (Panel B). The fact is that poor countries are much less productive in agriculture than in non-
agriculture in comparison to rich countries." These facts provoke two important questions. First, why do so
many people in poor countries work in the extremely unproductive agricultural sector? Second, why is
agricultural labor productivity so low in poor countries? Clearly, satisfactory answers to these questions are
essential to understanding aggregate income differences across countries.>

'The data for aggregate GDP are from the Penn World Tables (PWTS5.6); the data for agriculture are from the Food and Agricultural
Organization (FAO) of the United Nations (see Prasada Rao, 1993). In our sample of 86 countries, the richest 5% are the U.S., Canada,
Switzerland, and Australia; the poorest 5% are Burundi, Tanzania, Burkina Faso, and Ethiopia. Table 1 of the Appendix provides
summary statistics from these data. This Appendix is available from the authors upon request and can be accessed at: http://
www.economics.utoronto.ca/diegor/research/research.html.

’The joint importance of employment share and sectoral productivity in accounting for cross-country productivity differences can be
shown by the decomposition of aggregate GDP per worker (Y/N): Y/N=Y,/L,(1 — L,/N)+ (Y,/Ly)(L,/N), where Y;/L; and L;/N
are per-worker GDP and share of employment in sector i € {a,n}; a denotes agriculture and »n non-agriculture. Consider a counterfactual
scenario: if the richest 5% of the countries have the average employment share of the poorest countries (see Table 1 of the Appendix),
aggregate productivity of the richest countries relative to the poorest countries in this hypothetical case would be 2 to 1, only % of the
actual difference between the richest and the poorest countries. Alternatively, if the richest countries have the sectoral productivity of the
poorest countries, the productivity gap would be 5 to 1, about % of the actual difference between the richest and the poorest. Hence, both
sectoral productivity and employment share are essential in understanding the differences in aggregate productivity across countries.
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