
Give to AgEcon Search

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search.

Help ensure our sustainability.

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their 
employer(s) is intended or implied.

https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/


Mitigating Land Use Changes from Biofuel Expansion: An Assessment of 
Biofuel Feedstock Yield Potential in APEC Economies 

 
 

Amani Elobeid, Simla Tokgoz, Tun-Hsiang (Edward) Yu 

 
Amani Elobeid 
Associate Scientist 
Center for Agricultural and Rural Development  
Iowa State University 
Ames, IA USA 
Email: amani@iastate.edu 
 
Simla Tokgoz 
Research Fellow 
International Food Policy Research Institute 
Washington, DC USA  
Email: s.tokgoz@cgiar.org 
 
 
Tun-Hsiang (Edward) Yu 
Assistant Professor 
Department of Agricultural Economics 
University of Tennessee 
Knoxville, TN USA 
Email: tyu1@utk.edu 
 
 
 
 
 
Poster prepared for presentation at the Agricultural & Applied Economics Association’s 2010 
AAEA, CAES, &WAEA Joint Annual Meeting, Denver, Colorado, July 25-27, 2010 
 
 
 
 
Copyright 2010 by Elobeid, Tokgoz, and Yu. All rights reserved. Readers may make verbatim 
copies of this document for non-commercial purposes by any means, provided that this copyright 
notice appears on all such copies. 



Amani Elobeid
Iowa State University

Simla Tokgoz
International Food Policy Research Institute

Tun-Hsiang (Edward) Yu
University of Tennessee

Center for 
Agricultural and 
Rural Development

MMitigating Land Use Changes from Biofuel Expansion: 
An Assessement of Biofuel Feedstock Yield Potential in APEC Economies s 

Highest 

Growth Rate

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%) 0.8 (sugarcane) 4.9 (sugar beet)

Projected Improvements in Crop Yield  1.6 (wheat) 14.1 (rapeseed)

China

Highest 

Growth Rate

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%)  0.4 (sugarcane) 8.2 (soybeans)

Projected Improvements in Crop Yield 2.4 (rice) 29.2 (wheat)

Australia

Highest 

Growth Rate

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%) 1.7 (rapeseed) 3.3 (wheat)

Projected Improvements in Crop Yield 3.7 (barley) 10.2 (corn)

Canada

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%)  3.0 (rice) 6.8 (rye)

Chile
Highest 

Growth Rate

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%)  -1.3 (sugarcane) 1.8 (corn)

Projected Improvements in Crop Yield 3.9 (rice) 11.6 (palm)

Indonesia
Highest 

Growth Rate

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%) -1.0  (corn) 2.7   (wheat)

Projected Improvements in Crop Yield 0.3 (wheat) 11.9 (sugarcane)

Japan
Highest 

Growth Rate

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%) 1.1 (rice) 2.3 (corn)

Projected Improvements in Crop Yield 3.0 (sugarcane) 11.4 (palm)

Malaysia
Highest 

Growth Rate

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%) -0.1 (soybeans) 3.5 (barley)

Projected Improvements in Crop Yield 2.7 (corn) 13.1 (barley)

Mexico
Highest 

Growth Rate

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%) 2.4 (wheat) 2.9 (corn)

Projected Improvements in Crop Yield

New Zealand
Highest 

Growth Rate

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%) 0.1 (sugarcane) 3.3 (soybeans)

Projected Improvements in Crop Yield  17.3 (sugarcane)

Peru
Highest 

Growth Rate

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%) 0.4 (sugarcane) 3.3 (corn)

Projected Improvements in Crop Yield 9.3 (corn) 13.5 (rice)

Philippines
Highest 

Growth Rate

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%) 0.3 (sunflower) 9.9 (corn)

Projected Improvements in Crop Yield -13.1 (barley)  -3.7 (wheat)

Russia
Highest 

Growth Rate

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%) 1.6 (rice) 9.2 (wheat)

Projected Improvements in Crop Yield 0.9 (wheat) 10.9 (corn)

Korea
Highest 

Growth Rate

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%) -0.3  (wheat) 10.1 (sorghum)

Projected Improvements in Crop Yield 1.4 (rice) 7.2 (corn)

Taiwan
Highest 

Growth Rate

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%) 0.7 (peanut) 3.3 (corn)

Projected Improvements in Crop Yield 5.9 (sugarcane) 13.0 (corn)

Thailand
Highest 

Growth Rate

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%) -0.1 (sugarcane) 3.3 (corn)

Projected Improvements in Crop Yield -0.5   (peanuts) 16.3 (soybeans)

United States
Highest 

Growth Rate

Lowest 

Growth Rate

Average Annual Growth in Crop Yield (%) 1.7 (peanuts) 3.4 (corn)

Projected Improvements in Crop Yield 6.1 (corn) 9.9 (rice)

Viet Nam
Highest 

Growth Rate
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Introduction 
BIOFUELS EXPANSION GREATLY impacts world ag-
ricultural markets, since the primary feedstocks for 
ethanol and biodiesel production are field crops and 
their derived products.
 
The expansion of biofuel sectors can be achieved in 
two ways: land extensification and/or land intensifi-
cation. Since the former comes with a number of en-
vironmental challenges, land intensification through 
yield growth, is  generally seen as one of the critical 
factors for sustainable development of biofuels and 
mitigation of land use changes. 

Thus, it is essential to gain a better understanding of 
the yield trends and the future yield potential of bio-
fuel feedstocks to help determine the impact of bio-
fuel expansion on agricultural markets. 

The aim of this analysis is to review and analyze histori-
cal and projected trends of crop yields, particularly for 
crops used in biofuels production (see map). Based on 
this analysis, we draw conclusions regarding the yield 
potential of biofuel feedstocks in APEC economies.1 

Results 
COMPARING AVERAGE ANNUAL growth in crop 
yields across APEC economies and across crops, we 
find that the crop yield growth rates vary signifi-
cantly (see graph, right). An economy, like the United 
States, which already has high yield levels for the ma-
jority of crops, experiences relatively lower yield 
growth rates relative to other economies. On the 
other hand, economies like Philippines and Malaysia 
have relatively lower corn yields but high yield 
growth rates, which indicate a higher potential for in-
creasing crop production through yield increases 
rather than land expansion. 

Yield growth rates for most crops in most APEC econo-
mies fall in the lower to medium range although there 
is significant variance in yields among the economies. 

We also compute yield elasticities with respect to a 
time trend variable for the major crops in APEC econo-
mies. For most, but not all, APEC economies, the coeffi-
cient estimates are statistically significant. There is 
wide variation in the magnitude of the elasticities 
among economies and crops, some even with a nega-
tive elasticity (see table, right).

Conclusions
IN TERMS OF FIRST-generation biofuels, yield growth 
is imperative for the long-term potential for biofuel ex-
pansion if land extensification is to be minimized. 

Biofuel expansion may imply increased land use for 
feedstock production in the medium term, but growth 
in feedstock yields will tend to mitigate the impact on 
crop prices and land use over the longer term. 

APEC economies have the capability and the capacity 
to increase feedstock yields for biofuel production, 
particularly the economies that have relatively lower 
yield levels and are further away from their yield pla-
teau levels. 

This requires targeting yield-enhancing activities in-
cluding investments in agricultural R&D, better farm 
practices, extension services, and increased input use.

Countries could also provide incentives, such as tax 
reductions, government payments, and input subsi-
dies, which have proven to be successful in inducing 
farmers to invest in yield-improving technologies.

1Funding for this project was provided by the Asia-Pacific Economic Cooperation (APEC) Energy Working Group under EWG 16 2008A.


