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Abstract; Combining a strong economic performance and a sustainable use of natural resources is one of the major
objectives of current Chinese agricultural policy. Agricultural eco-efficiency facilitates assessing sustainable development of
agriculture in an integrated way, thus providing good guidance for decision making. For panel data from 2003 through 2010,
a valuation approach—Dbased on a capital analysis and the concept of opportunity costs—is used to assess agricultural eco-
efficiency in China. In addition, benchmarking is an important component of the approach, because it reflects a judgment in
determining the cost of all capital forms. These capital forms are land, labor, agricultural water consumption, chemical
fertilizer, plastic film, pesticide, diesel, gross power of agricultural machinery, chemical oxygen demand ( COD) and total
nitrogen. Two benchmarks were chosen, the weighted average return on capital and the best economic performance of each
capital form. Depending on the applied benchmark, it was found that the two measures of eco-efficiencies differed, but the
variations were similar year to year. Because the main objective of this paper is to understand why evaluation objects differ in
their eco-efficiency, our assessment adopted the first benchmark. A regression model was then introduced to analyze the
determinants of eco-efficiency. The key results are as follows: (1) Using the weighted average return on capital form as a
benchmark, the average ecological value is negative in 2003, increasing to a maximum in 2010. The value went from
negative to positive in 2007. Among the ten capital forms considered, labor capital and COD capital proved to be the critical
resources and drivers for value creation in different years. Agricultural eco-efficiency in China is low, but recorded

significant progress over the observed period. A low average eco-efficiency of 0.7 was calculated in 2003, increasing to
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almost 1.34 in 2010. (2) Spatial distribution characteristics are also significant. The agro-ecological areas in the Northeast
Zone, Loess Plateau Zone and Huang-Huai-Hai Plain Zone, which are the traditional major grain-producing areas in China,
have a low rate of eco-efficiency. Provinces located north of the Qinling Mountains-the Huaihe River line, comprising the
Heilongjiang, Shanxi, Ningxia, Gansu and Xinjiang main grain-producing areas, recorded lower values of eco-efficiency in
2010 than in 2003. Conversely, southern provinces such as Sichuan and Hainan had a high eco-efficiency rate. The reasons
behind these regional differences are explained in the study. (3) Taking into account the resource endowment of agricultural
production, the characteristics of labor, the input of resources, and the effects of agricultural policy, our empirical model
shows that both structural and managerial characteristics have an impact on eco-efficiency. For example, cultivation area per
crop and education level of farmers have a significant positive effect on eco-efficiency. A managerial characteristic is
chemical fertilizer application per area. More chemical fertilizer application per area leads to a lower eco-efficiency rating in
China. The gross power of agricultural machinery, agricultural water consumption, and subsidy levels show similar results as
chemical fertilizer application per area. Overall, the study is useful in its identification of weak points in agriculture

development in China, information that may support future development of relevant policies and government interventions.

Key Words:; agricultural eco-efficiency; agricultural production; capital
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Table 1 Regression result of the factors influencing the agricultural eco-efficiency (2003—2010)
ST, ES v b 22 -Gt hE
Variable Coefficient Standard error t-statistics
W8T Contant 60.1891 4.3688 13.7770 *
M35 4L AT it I £ Applied amount per unit area of fertilizer -10.8172 1.0312 -10.4900 "
In( FMV 57 H) In( Fiscal expenditure for agriculture) -1.0888 0.0682 -15.9667 *
PRV Education 6.2433 0.8155 7.6561*
AR Land area per capita 1.3771 0.0644 21.3988 ***
In( HLMLEB) 77 ) In( Farm machinery production) -2.0856 0.2439 -8.5525 "
In( £k F/K ) In( Agricultural water consumption ) -5.6333 0.3252 -17.3211***
FEZR 51 Sample size 248
R? 0.97 S.Elg?fi{:ffon 0.0034
F-statistic 4733.766 # * D.W statistics 2.2044

* Flw w x PRIFRIRRTE 0.1 1 0.01 P R4tk %
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