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ABSTRACT

The crops cultivated and consumed in Korea require specific climate conditions corresponding
to their own growth characteristics. This study aims to analyze the relationship between
climate change and agricultural productivity. According to growing concern about climate
change internationally, many agricultural studies are developing technology to prevent damage
from climate change. Before developing technology, we should figure out what kind of crop
gets huge damage and how much caused by climate change. In the context of agricultural
economics, we can define the reduction of agricultural product yield as a decline in
productivity. As a result, this study analyzes the effects of climate change on agricultural
productivity using Stochastic Frontier Analysis model. There are several kinds of climate
change phenomena that increase the inefficiency of production. In other words, there are
several kinds of crops that get negative influence by climate change. The result of this study
can be used as basic guideline for producers to prepare for changing weather prior to
developing disaster tolerance technology coping actively with special weather report.
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Fig. 1. The basic concept of technical inefficiency model.
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Table 1. Definitions of Variable

Variable Unit Definition Source
Yield M/T Production amount of crop
Land Pyeong(3.3m?) Cultivated area Rural
Labor Hour Labor Dev§19pm§nt

Administration

Capital 1,000 KRW Capital(fixed capital + circulating capital)
Wind Frequency
Rain Frequency
Snow Frequency Korea
Dry Frequency The number of a special weather report Meteorological
Cold wave Frequency Administration
Typhoon Frequency
Heat wave Frequency
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Table 2. Estimation result of stochastic frontier model: Cobb-Douglas production function

Kiwi Citron Apple Peach Pear Sweet Grape Mandarin
Variable persimmon orange

Coefficient

Stochastic Frontier Model
In(Land) 0.808" 0.748™" 077777  0.605"" 0.761""  0.765™ 0782 0.729™
In(Labor) 0.177°"  0.169""  0.110™ 0.244™ 0.125"  0.120° 0.154™ 0237
In(Capital) ~ 0.052"  0.081™"  0.111"" 0.089™"" 0.124™  0.090"" 0.043  0.022
Constant 1.623™  1.626™ 1712 2.022™ 1.688"™ 1772 1.944™ 2861

Technical Inefficiency Model

Wind 0.022™"  -0.055™"  0.004 0.016™ 0.009""  0.000 0.003 -0.013
Rain -0.028™  0.027"  0.002 -0.015™  0.000 -0.011 -0.002 -0.003
Snow 0.019" 0.009 -0.006 0.026™" 0.013™  0.011 0.013"™  -0.004
Dry 0.000 0.084™"  0.008"™ -0.056""  0.009™"  -0.036"" -0.010"  0.047
Cold wave 0204  -0215™"  0.006 0.021" 0.017""  0.124™ 0.0317"  1.543™
Typhoon -0.035"  0.0877  0.002 0.001 0.003 -0.021 0.004 -0.048
Heat wave  0.026™  0.046™"  -0.031""  -0.020" -0.024™  -0.011 -0.022"  -0.227"
Constant 35517 -4385™" 15517 <1447 2622 -1.200 2.380™"  -0.109
Number of obs. 616 371 1,305 1,355 1,588 885 1,524 397

Log likelihood -212.754 -234.742 -607.277  -656.709  -487.524  -197.965  -480.001 -144.252
p <0.1, "p <0.05, "'p <0.01

Table 3. Crops that inefficiency increase when special weather report is reported

Special weather report The name of crop The number of crop
Wind Kiwi, Peach, Pear 3
Rain Citron 1
Snow Citron, Kiwi, Peach, Pear, Grape 5
Dry Citron, Apple, Pear 3
Cold wave Kiwi, Peach, Pear, Sweet persimmon, Grape, 6
Mandarin orange
Typhoon Citron 1
Heat wave Kiwi, Citron 2
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