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Tab.1 Descriptive statistics of the variables used in this study
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Tab.2 HAUSMAN test of parametric estimation models

frit Ao Qrt(diag(V_bV_B)
(b) B (b-B)
BN ALY 2 Ptz
Intemperature  0.091 0.075 0016 0.019
Inrainfall 0.089 0.085 0.004 0.009
Insownarea 0.876 0.912 -0.036 0.021
I naglabor 0.049 0.086 -0.037 0.014
Inirrigation 0.086 0.004 -0.008 0.010
Infertilizer 0.144 0.149 -0.005 0.003
Inmechanized  0.074 0.078 -0.003 0.006
Inshareplain 0.036 0.044 -0.008 0.002
Inelevation -0.042 -0.063 0011 0.019

Chi2=(b-B)' [(V_b-V_B)"(-1)](b-B)=20.64
Prob>chi2=0.0043
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Tab.3 Regression results of random effects model based on panel data
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Fig.1 Regional difference of estimated coefficients of grain production

due to temperature change at counties by provinces
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Tab.4 Regression results of random effects model consisting

of seasonal climate variables based on panel data

L FH Z1y P>z
Intengporing 0.103 0.27 0.125
Intengoring2 0.488 -0.45 0.649
Inranispring 0.162 181 0.070
Inranispring”2 0.059 -1.59 0.030
Intensumner 0.108 -1.01 0.092
Intensumner2 0.190 1.68 0.094
Inrainsumner 0.080 11.18 0.000
Inrainsumner2 0.156 -9.67 0.000
Intemautumn 0.085 3.16 0.002
Intemautumn’2 0.299 -2.88 0.004
Inrainautumn 0.132 1.33 0.182
Inrainautumn’2 0.167 -0.53 0.595
Intemwinter 0.643 -054 0.056
Intemwi nter’2 -0114 240 0.016
Inrainwinter 0.337 -0.55 0.122
Inrainwinter’2 0.284 -1.81 0.070
Insownarea 0.791 47.13 0.000
Inaglabor 0.067 9.81 0.000
Inirrigation 0.6 -0.87 0.083
Infertilizer 0.093 14.07 0.000
Inmechani z2d 0.037 1291 0.000
Inshareplain 0.265 851 0.000
Inelevation 0.018 183 0.067
Congant -18.465 -349 0.000
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An Econometric Analysis on the Impacts of Climatic Change
on Grain Production at Counties of China

HUANG Wei'**, DENG Xiangzheng'?, HE Shujin', LIN Yingzhi'?
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. Center for Chinese Agricultural Policy, CAS, Beijing 100101, China;
3. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: This paper aims to explore the relationship between the fluctuations of climate change
identified by annually fluctuations of air temperature and precipitation during the study time peri-
od and the changes of grain production at counties of China by using panel data models, based on
survey data across all counties in 31 provinces (except for Taiwan, Hong Kong and Macau) for the
four time periods of 1988, 1995, 2000 and 2005, which consists of climate variables, social and
economic variables and geophysical variables. The estimation results show that the average im-
pacts of air temperatures and the precipitation are positive. However, based on panel data models
regressed at the scale of different provinces, marginal increases in temperature and rainfall have
very different effects on grain production in different regions. Warming is beneficial to the North
China, Northwest China and Northeast China; in contrast, higher temperatures are harmful to grain
production in the South and East China. More rain is likely to be beneficial to the Northeast Chi-
na, Northwest China and Central China, but will harm farmers in the remaining regions. Marginal
increases in temperature and rainfall have very different effects in different seasons. For example,
there aren’t distinct impacts of spring temperature on grain production. However, based on the
panel data model consisting of seasonal climate variables, results suggest that the average higher
temperature in summer and winter is negative for grain production in China, but drastic raise of
temperature in summer and winter is beneficial to grain production. In contrast, the impact of av-
erage autumn temperature is opposite to that of summer and winter. Except for the impacts of rain-
fall in spring and summer on grain production, the impacts of rainfall in other seasons on grain
production aren’t distinct. The results suggest that social factors and geophysical factors may af-
fect the grain production to a certain extent as well.

Key words: climate change; grain production; econometric analysis; panel data model; random

effects model; China; counties
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