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Obijective

The purpose of the conference is to share new research findings on the
relationship between agrarian structure and agricultural productivity. The
conference will bring new evidence from different parts of the world,
including rich and poor countries, and improved methods to bear on this
important question for agricultural development. Several papers move
beyond comparisons of land productivity to total factor productivity (TFP),
and exploit newly available panels of farms to compare differences by farm
size in productivity levels and productivity growth over time. Some studies
also explore how specific policies, institutions and behaviors may explain

observed productivity differences across farms.
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Tracking Consolidation
in U.S. Agriculture

James MacDonald (ERS), Robert
Hoppe (ERS), and Doris Newton (ERS)

We propose a measure of consolidation
that is informative of changes in the locus
of production when farm sizes are highly
skewed. We then track changes in that
measure over 1982-2012 for two aggre-
gates—cropland and harvested crop-
land—as well as for cropland in each of
the 50 states, harvested cropland for 48
specific crops, and animals in 6 livestock
commodities. Consolidation--shifts of
cropland to larger farms--has been large,
widespread across crops, and persistent
over time. While consolidation in crops
has been steady and persistent, that in
livestock has been episodic, occurring in
some periods but not others. Livestock
consolidation often occurs as part of
dramatic industry reorganizations, with
extraordinary increases in consolidation.

Farm Size and
Productivity Growth in
the United States Corn
Belt

Nigel Key (ERS)

In recent decades, agricultural production
in the U.S. has shifted to larger-scale
operations, raising concerns about the
economic viability of small and midsized
farms. We explore whether economies
of scale could have provided an incentive
for the consolidation by estimating total
factor productivity (TFP) for five size
classes of grain-producing farms in the
Heartland (Corn Belt). Using quinquenni-
al Agricultural Census data from 1982 to
2012 we also compare TFP growth rates
across farms sizes to gain insight into

whether observed productivity differenc-
es are likely to persist. Our finding of a
strong positive relationship between farm
size and TFP suggests that the recent
consolidation of agriculture production
has contributed to aggregate productivity
growth. We estimate the extent to which
sectoral productivity growth can be at-
tributed to structural change versus other
factors including technological change.
We also estimate and compare the effects
on aggregate TFP of hypothetical policies
that raise the productivity of farms of a
particular size.

Exploring the
Relationship Between
Farm Size and
Productivity: Evidence
from the Australian

Grain Industry

Yu Sheng (ABARES) and Will
Chancellor (ABARES)

The effect of farm size on productivity
growth remains one of the longest stand-
ing debates in agricultural development
literature. Using farm level data for the
Australian grain industry from 1989 to
2004, we examine this relationship within
an Australian context. Our study demon-
strates that, after accounting for various
observed and unobserved characteristics
of farms including farmer education, land
use intensity and soil moisture availability,
there is a positive relationship between
farm size and productivity. Moreover, we
demonstrate that the farm size-productiv-
ity disparity is likely to diminish as farms
use contract services to replace self-
owned capital, suggesting that the hiring
of plant and machinery (‘outsourcing’)
helps to lift the productivity of the small.
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European Union

Raushan Bokusheva (OECD) and
Lukas Cechura (Czech University of
Life Sciences in Prague)

Changes in the EU Common Agricultural
Policy (CAP) have sought to improve
economic efficiency in the sector and

the competitiveness of farms. This study
examines the evolution of TFP growth of
crop farms in selected EU member states
from 1995 to 2013. Using panel data for
crop farms from France, Germany, the
United Kingdom, the Czech Republic,
Hungary and Poland, we measure TFP
growth, and decompose it into three com-
ponents - technological change, a scale
effect and a technical efficiency effect.
The effect of agricultural policy on farm
performance is evaluated by estimating
the impact of subsidies on farm technical
efficiency.

Are Mega-Farms

the Future of Global
Agriculture: Exploring
the Farm Size-
Productivity Relationship
for Large Commercial

Farms in Ukraine
Klaus Deininger (World Bank)

With farms cultivating tens or hundreds
of thousands of hectares, Ukraine is
often used to demonstrate the existence
of economies of scale in modern grain
production. Panel data analysis for all the
country’s farms with more than 200 hect-
ares in 2001-2011 suggests that higher
yields and profits are due to unobserved
factors at rayon (district) and farm level

rather than economies of scale. Pro-
ductivity growth was driven not by farm
expansion but by exit of unproductive and
entry of more efficient farms. Higher initial
shares of area under farms with more
than 3,000 or 5,000 hectares at the rayon
level significantly reduce subsequent
exit, suggesting that land concentration
reduces productivity growth. The paper
draws implications for global evolution of
farm structures.

Large and Small Farms

Excel in Brazil

Steven Helfand (UC Riverside),
Nicholas Rada (ERS) and Marcelo
Magalhaes (UNESP)

Drawing on decadal agricultural census
data (1985, 1995/1996, 2006) covering
the whole country and all farm types, this
study constructs a pseudo-panel of five
farm size classes for each county and
year in Brazil. Controlling for temperature
and precipitation shocks to production,
the pseudo-panel is used to examine
which farm size class achieved the
highest agricultural total factor productivity
(TFP), to evaluate the TFP growth distri-
bution, and to identify factors contributing
to TFP. The paper finds that while the
differences in TFP were relatively small
in 1985, the smallest (<5 ha) and largest
(>500 ha) farm size classes achieved

the fastest TFP growth, resulting in a
pronounced U-shape by 2006. Little con-
sistency is found in the effect of technical
assistance, credit, or electricity across
farm size classes on input, output, or TFP
growth. Education is the exception, which
raised output and TFP growth among all
size classes. Contrary to expectations,
greater capital intensity was associated
with slower TFP growth for small and
medium sized farms, as was special-



ization in chickens, pigs, or horticulture.
For the largest farms, specialization was
associated with faster TFP growth.

Inverse Productivity
or Inverse Efficiency?
Evidence from Mexico

Justin Kagin (Kagin’s Consulting,
Vacaville, CA), J. Edward Taylor (UC
Davis) and Antonio Yunez-Naude (EI
Colegio de Mexico)

Using a unique panel data set from rural
Mexico, we find strong evidence of a neg-

ative relationship between farm size and
both productivity and technical efficiency:
large farms not only have a lower value of
output per hectare than small farms, they
also produce further from the efficiency
frontier. Our findings suggest that, in

spite of the ongoing transformation of
agricultural supply chains and economists
recommendations for small farmers to exit
crop production, there may be sustained
advantages for smallholder farms. Our
analysis offers new insights into in-
verse-farm size relationship, the produc-
tivity—efficiency relationship, and the use
of stochastic frontier techniques.

SESSION 4

1455 -1605 China & Vietnam

Misallocation, Selection and
Productivity: Quantitative Analysis
with Panel Data from China

Structural Transformation and Inter-
temporal Evolution of Real Wages,
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Diao Xinshen

Diego Restuccia

Yanyan Liu



Misallocation, Selection
and Productivity:
Quantitative Analysis
with Panel Data from
China

Tasso Adamopoulos (York University),
Loren Brandt (University Toronto),
Jessica Leight (Williams College) and
Diego Restuccia (University Toronto &
NBER)

We use micro panel data from China and
a quantitative framework to assess the
extent and consequences of resource
misallocation in agriculture. An efficient
reallocation of inputs to existing farmers
in China would increase agricultural
output and productivity by 84 percent.
Using a summary measure of the implied
distortions in the agricultural sector, we
estimate a tractable heterogeneous-ability
two-sector framework of agriculture and
non-agriculture to assess the implications
of distortions on selection and productivity
across sectors. Eliminating misallocation
in agriculture generates substantial reallo-
cation across sectors and an amplification
effect on agricultural productivity from a
factor gain of 1.84-fold to a 15.5-fold with
selection.

Structural
Transformation and
Intertemporal Evolution
of Real Wages,
Machine Use and
Farm Size-Productivity

Relationships in Vietnam

Yanyan Liu (IFPRI), William Violette
(Brown University) and Christopher
Barrett (Cornell University)

This paper explores the evolution of real
agricultural wages, machinery use and
the relationship between farm size and
productivity in Vietnam during its dramatic
structural transformation over the course
of the 1990s and 2000s. Using six rounds
of nationally representative household
survey data, we find strong evidence that
the inverse relationship between rice
productivity and planting area attenuated
significantly over this period and that

the attenuation was most pronounced in
areas with higher real wages. This pattern
is also associated with sharp increases in
machinery use, indicating a scale-biased
substitution effect between machinery and
labor. The results suggest that rural-factor
market failures are receding in impor-
tance, making land concentration less of
a cause of concern for aggregate food
production.
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Agricultural Productivity
and Farm Size in
Selected East and
Southern African
Countries: Uganda,
Tanzania, and Malawi

Jacques Julien (University of
Connecticut) and Boris Bravo-Ureta
(University of Connecticut; University
of Talca, Chile)

This study examines the inverse relation-
ship hypothesis (IR-H) regarding farm
size and productivity using Total Factor
Productivity (TFP) measures derived
from Stochastic Production Frontier
models. We use nationally-representative
LSMS-ISA panels from Malawi (2011,
2013), Tanzania (2009, 2011, 2013) and
Uganda (2012, 2011, 2013). The empiri-
cal models incorporate an expanded set
of regressors to capture agroecological
and environmental attributes, as well

as climatic variables that are typically
ignored. An important issue concerns
likely errors in land measurement and
this is addressed by making use of two
alternative measures of farm size: 1) area
as reported by farmers; and 2) GPS mea-
surements undertaken by enumerators.
Due to the short time span of the panels,
the study focuses on comparing land and
TFP across farms. The findings show
that the smallest farm size groups exhibit
the highest average TFP for Uganda and
Tanzania consistent with the IR-H. In con-
trast, average TFP in Malawi is higher for
the larger farm size classes. The results
suggest relatively low levels of technical
efficiency in the three countries.

The Inverse Farm
Size Productivity
Relationship:

New Evidence from
Sub-Sahara African
Countries

Pasquale Lucio Scandizzo (University
Rome “Tor Vergata”) and Sara
Savastano (World Bank)

In this paper we revisit the IR from
different angles. From the empirical

point of view we estimate the IR using
cross-country, panel data, and quantile re-
gressions in SSA countries. Our leitmotif
is a theoretical model that link the IR to
management quality, efficiency, and op-
tion value of land. Compared to previous
studies, the contribution of our paper is
threefold. First we overcome the statistical
and measurement biases by testing the
IR with the LSMS-ISA data, national rep-
resentative geo-referenced surveys of five
sub-Saharan African countries (Malawi,
Niger, Nigeria, Tanzania and Uganda).
We control for many exogenous common
and comparative geo-spatial measures

of land quality, infrastructure and access
to markets, climate conditions, soil
conditions and topography. We replicate
the analysis with the longitudinal Rural
Household Survey data from Ethiopia to
control for omitted variable, cross section-
al and short panel biases. Second, we
construct a theoretical model that relates
farmer’s productivity, unobserved ability,
and real option value of land to account
for farmers’ heterogeneity in the IR. Third,
we corroborate our results with quantile
regression, an empirical estimation rarely
used in the IR framework. We test the IR
throughout the entire productivity distribu-
tion of farmers using both cross section



and panel data. This model specification
allows us to account for unobserved het-
erogeneity by estimating the sign of the
relationship at different points of the dis-
tribution of farms’ productivity. The results
of the quantile regressions, in both cross
sectional and panel framework, suggest
that productivity is not independent from
the distribution of the population consid-
ered, but behaves differently according to
whether the units considered are low or
high performing. In particular, we found
out that the IR exhibits signs’ switches
across the entire distribution of farm size,
between countries located in different
agro-ecological zones, over time, and
based on management ability, farmers’
heterogeneity and unobserved ability.

Is Small Still Beautiful?
The Farm Size-
Productivity Relationship
Revisited in Sub-
Saharan Africa (with
empirical estimates

from Zambia, Ghana,
Kenya, Tanzania, and

Mozambique)

Thomas Jayne (Michigan State
University), Milu Muyanga, Godwin
Debrah, Ayala Wineman (Michigan
State University), Chewe Nkonde
(University of Zambia) and Jordan
Chamberlin (CIMMYT)

The study makes three contributions to
the inverse relationship (IR) between farm
size and productivity in Ghana, Tanza-
nia, Kenya, Zambia and Mozambique.
First, we argue that assertions of an IR

are meaningful only with reference to a
specific range of farm sizes tested. Most
recent studies examine the IR hypothesis
over an exceedingly narrow range of farm
sizes which cannot guide major policy
debates in Africa about the productivity
implications of the rise of relatively large
farms in Africa. Our study includes a
significant number of farms cultivating
between 10 and 100 hectares, which
account for a growing share of the total
farmed area in many countries. Second,
we examine the IR hypothesis using sev-
eral different measures of productivity that
are arguably more meaningful than stan-
dard IR measures such as yield or output
value per hectare. Third, we account for
fixed costs, which on a per hectare basis
are often higher for small farms, and ex-
amine the implications of valuing labor at
shadow wages vs. community agricultural
wage rates. In some cases, we are able
to control for unobserved plot-level fixed
effects, which clarifies the extent to which
the IR simply reflects plot characteristics
(e.g. soil quality) that are not adequately
accounted for in other studies.
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Too Small to be
Beautiful: The Farm
Size and Productivity
Relationship in
Bangladesh

Madhur Gautum (World Bank) and
Mansur Ahmed (World Bank)

This paper tackles the issue of the farm
size and productivity, at the small end of
the vast distribution of global farm sizes.
Bangladesh also offers several unique
features which, together with availability
of a rare household level panel dataset on
agricultural production and the application
of recent advances in estimation methods
(specifically employing the stochastic
frontier approach to jointly estimate

the production frontier and technical
inefficiency for unbiased and consistent
estimates), allow overcoming several of
the limitations identified in the literature
on establishing and testing the inverse
relationship. Using the model, the paper
also investigates how the current policy
environment may be influencing technical
efficiency to help identify policy priorities
to promote productivity growth.

Input Transaction Costs,
Mechanization, and the
Mis-allocation of Land:
The Irrelevance of the IR

Andrew Foster (Brown University) and
Mark Rosenzweig (Yale University)

We assess whether and how the redistri-
bution of farmland changes the average
return on land (efficiency). We first show
that information on output per acre by
land size is insufficient to infer how a
redistribution of land would change overall
farm efficiency, as such a measure ig-
nores inputs costs which can vary by land
scale. We then show that information on
the variation in profits per unit of land by
land size is also insufficient for identifying
the gains and losses from increasing or
decreasing farm size, as what matters

is the relationship between the marginal
return to land and land size. Indeed, we
show that the existence of an inverse
relationship (IR) between profits per acre
and farm size can be consistent with an
efficiency enhancing redistribution of land
that increases or decreases farm scale.
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economics at the University of Rome Tor
Vergata currently on leave. From January
2016 she is Senior Economist at the

Development Economic Research Group
of the World Bank. She currently serves
as the secretary general of the Interna-
tional Consortium on Applied Bioecon-
omy Research (ICABR). After working,
from 2001 to 2005 at the Development
Research Group of the World Bank, she
served as an Economist at the Public
Investment Evaluation Unit of the Italian
Ministry of Economy and Finance until
2008. Her research focuses on option
value theory, investment analysis, devel-
opment economics, rural development
and agriculture, agriculture efficiency
and productivity analysis. She has been
consultant to FAO, World Bank, IFPRI and
several ltalian Ministries, and agencies.
She holds a PhD in Economics from the
University of Rome Tor Vergata.

Thomas Jayne is University Foundation
Professor of Agricultural, Food, and
Resource Economics at Michigan State
University. His career has been devoted
to working with African colleagues to
improve rural livelihoods in Africa. He has
mentored dozens of young African profes-
sionals and played a major role in building
MSU’s partnerships with African research
institutes, directing several grants from
the Gates Foundation focusing on building
sustainable research capacity in Africa.
He currently serves on the advisory
boards of several initiatives dedicated to
building institutional capacity in sub-Saha-
ran Africa, including the Regional Network
of Agricultural Policy Research Institutes
in Eastern and Southern Africa, and

was recently appointed as Co-Director

of Michigan State University’s Alliance

for African Partnership to build long-term
inter-disciplinary research partnerships
between MSU and African research

and policy organizations. Over the past
decade, Jayne has received six distin-
guished research excellence awards from



various professional and academic orga-
nizations, including the 2009 Outstanding
Article Award in Agricultural Economics.

Madhur Gautam is a Lead Economist
with the Agriculture Global Practice at the
World Bank. He has a Ph.D. in Agricultural
Economics from the University of Mary-
land. He has worked in many parts of the
World Bank over the past 25 years includ-
ing Development Economics (Research),
Agricultural Policies Division, Independent
Evaluation Group, and Operations unit in
Africa and South Asia. The primary focus
of his current work is agricultural and food
policy analysis and development strategy.
In addition to leading major evaluations,
including the review of the Highly Indebt-
ed Poor Countries (HIPC) Debt Relief
Program, he has authored and contrib-
uted to numerous reports, policy notes
and journal papers on a range of topics
including agriculture productivity growth,
research and extension, rural finance,
food price volatility, risk management,
social safety nets, rural poverty, structural
transformation, forestry, and broadly agri-
culture and rural development policy.

Mark Rosenzweig is the Frank Altschul
Professor of International Economics and
Director of the Economic Growth Center
at Yale. Before that he served as the
Director of the Center for International De-
velopment at Harvard University. He is a
development economist who pioneered in
the use of microeconometric methods for
studying the causes and consequences of
economic development and the role of hu-
man capital. Rosenzweig was Co-Editor
of the Handbook of Family and Population
Economics and of the newest Handbook
of Development Economics. Rosenzweig
also served as Editor-in-Chief of the
Journal of Development Economics. He

is a Fellow of the Econometric Society,

a Fellow of the Society of Labor Econo-
mists, a Fellow of the American Academy
of Arts and Sciences, and a Yangtze
River Scholar. Rosenzweig earned B.A.,
M.A. and Ph.D. degrees from Columbia
University.

Moderators

Gopinath (Gopi) Munisamy is the Direc-
tor of the Market and Trade Economics
Division of USDA’s Economic Research
Service. He oversees a program of
economic research and analysis on U.S.
and global economic and policy factors
affecting the structure and performance
of agricultural markets and trade. Before
joining ERS, he was Professor in the De-
partment of Applied Economics at Oregon
State University, and he also chaired the
Executive Committee of the International
Agricultural Trade Research Consortium.
Gopi has published research on interna-
tional trade, economic growth and devel-
opment, including the impact of agricul-
tural policies and trade liberalization. His
publications and presentations have an in-
ternational reach. He has taught courses
on agricultural markets, trade and applied
econometrics at Oregon State University.
Gopi received a Ph.D., in Agricultural and
Applied Economics from the University

of Minnesota. He holds Bachelor’s and
Master's degrees from India.

Chenggang Wang is an Associate Pro-
fessor in the Department of Agricultural
and Applied Economics at Texas Tech
University, and at Texas A&M AgriLife
Research - Lubbock Center. He earned
his doctoral degree from Oregon State
University, and joined Texas Tech Univer-
sity and Texas A&M AgriLife Research

in 2007. His primary research fields

are development and natural resource



economics. Currently he is leading a
U.S.-China research team to conduct a
longitudinal study of grassland degrada-
tion on the Tibetan Plateau, with the goal
of understanding how market, land tenure,
culture, and religion affect sustainability of
grassland use.

Alejandro Nin-Pratt (a.ninpratt@cgiar.
org) is a Senior Research Fellow at
IFPRI’'s Environment and Production
Technology Division. He joined the organi-
zation in 2005 as a research fellow in the
Development Strategy and Governance
Division. He holds a B.S. degree in Agron-
omy (1987) and a M.S. in International
Economics from the Universidad de la
Repblica in Uruguay. He received his
Ph.D. in Agricultural Economics (special-
ties: trade and production) from Purdue
University in 2001. After obtaining his
degree, he worked as a Post-Doctoral
Fellow in the Agricultural Economic De-
partment at Purdue. In 2002 he moved to
Africa where he worked for the Interna-
tional Livestock Research Institute (ILRI)
in Ethiopia and Kenya. His research topics
are agricultural growth and productivity,
technical change, policies and investment.
His publications include “Agricultural
intensification in Ghana: Evaluating the
optimist’s case for a Green Revolution,”
Food Policy 48:153-167, co-authored with
L. McBride; “Reducing the Environmental
Efficiency Gap in Global Livestock Pro-
duction,” American Journal of Agricultural
Economics 95(5): 1294-1300; and “Policy
Changes and the Recovery of Agricultural
TFP in Sub-Saharan Africa.” In: Fuglie,
Keith O., Sun Ling Wang and V. Eldon
Ball, editors. Productivity Growth in Agri-
culture: An International Perspective. CAB
International, Oxfordshire, UK.

Xinshen Diao is Senior Research Fellow
and Deputy Director of Development

Strategy and Governance Division, IFPRI.
Her research areas include economic
development and growth, intersectoral
linkages, and international trade. In the
recent years, Xinshen concentrated

on agricultural and broad economic
transformation and growth and poverty
reduction linkage analysis in Africa. The
countries she has been working on in-
clude Ethiopia, Ghana, Malawi, Morocco,
Nigeria, Rwanda, South Sudan, Uganda,
and Tanzania. She received her Ph.D. in
Applied Economics from the University of
Minnesota.

Dina Umali-Deininger is the Practice
Manager in the Agriculture Global
Practice of the World Bank, managing
advisory and lending activities covering
Central Africa and Eastern Africa. She
manages analytical and advisory activities
and a lending portfolio totaling $2 billion,
focused on increasing agricultural pro-
ductivity, linking farmers to markets and
value chain development, and improving
climate resilience, particularly through
climate smart agriculture. Prior to joining
the Africa Region, she was the Practice
Manager for the Agriculture and Water
Global Practice in the Europe and Central
Asia Region. She began her career in

the World Bank Agriculture and Natural
Resources Department in 1991, where
she worked on agricultural policy issues in
East Asia and Eastern Europe, focusing
on the roles of the public and private sec-
tor in agriculture and water management.
She transferred to the Agriculture and
Rural Development Unit in the South Asia
Region in 1997, her last position being
Lead Agricultural Economist and Country
Sector Coordinator in the World Bank
New Delhi office overseeing the World
Bank'’s agriculture and rural development
program in India. In 2007/2008, she also
joined the World Development Report



(WDR) team in writing the WDR 2008 on
Agriculture for Development. Prior to join-
ing the World Bank, she held a teaching
position in the University of the Philip-
pines and was a Research Associate in
the International Rice Research Institute
in the Philippines. She has an M.A. and
Ph.D. in Applied Economics from Stanford
University, and a B.A. in Agribusiness
Management from the University of the
Philippines.

David J. Spielman is a Senior Research
Fellow at the International Food Policy
Research Institute (IFPRI). He joined
IFPRI in 2004 and is currently based in
Washington, DC with the Environment
and Production Technology Division,
where he leads the institute’s program

on science, technology, and innovation
policy. His research agenda covers a
range of topics including agricultural R&D
systems; plant genetic resources and
seed markets; agricultural extension and
advisory services; and community-driven
rural development. Prior to this, David
was based in Addis Ababa, Ethiopia

with IFPRI’s Knowledge, Innovation, and
Capacity Division. Earlier in his career, he
worked on agriculture and rural develop-
ment issues for the World Bank (Wash-
ington, D.C.), the Aga Khan Development
Network (Pakistan), and several other
organizations. David received a Ph.D. in
Economics from American University in
2003, an M.Sc. in Development Studies
from the London School of Economics in
1993, and a B.A. in International Relations
from Tufts University in 1992.

About
Farm Foundation,
NFP

Farm Foundation, NFP is a policy institute
cultivating dynamic non-partisan collab-
oration to meet society’s needs for food,
fiber, feed and energy. As we have since
1933, we connect leaders in farming,
business, academia, organizations and
government through proactive, rigorous
debate and objective issue analysis. We
work to catalyze robust debate to ensure
informed policy decisions.
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