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ABSTRACT

Earth warming and climate change are one of the most important environmental issues in the
world. In Iran, unsustainability of climatic conditions, the lack of uniform distribution of spatial
temporal and rainfall changes, and the use of drought management are necessary. In recent years,
decreasing precipitation and increasing the temperature of air has caused problems in the
agricultural sector and the profitability of crops. In this study, the sensitivity of agricultural
products' profitability to fluctuation of climatic variables in Khuzestan province based on combined
data was investigated during the period of 1992-2012. The results showed that the fluctuation of
climate variables led to decrease in economic profit by 58154.01 thousand Rials per hectare, and
contribution of climatic growth to yield of products indicates the high contribution of rainfall.
According to the results of the research, it is recommended that farmers' education should be used
to counteract the decrease in the profitability of products, given the country's vulnerability to
climate change. Creating an agricultural insurance system can also help to stabilize yields from
product performance.
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INTRODUCTION

Climate change is one of the biggest environmental challenges facing the world today. Therefore,
due to the wide and interaction effects of climate on various sectors of production, environment and
human societies, today climate change is mentioned as one of the most important environmental
challenges of the 21st century. On the other hand, due to the importance of climate change in
agriculture and the dependence of agricultural yields on rainfall, especially crops, providing
accurate information on climate variables such as rainfall and temperature over the past several
years has been useful. Among agricultural products, crops have been more important because of
their important role in human nutrition. Meanwhile, Khuzestan is among the most productive
provinces of the country in terms of agricultural production. Considering above facts, this study
examines the sensitivity of profitability of agricultural products to climate change in Khuzestan.

MATERIALS AND METHODS
In order to examine the effect of climatic factors on the yield of agricultural products a panel
data model is used. The general form of panel data model is as follows:
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Yie=p+ EE=1|3L:KL:U: + o+ 1)
Where, o = 1 +a;. p is average intercept and «; is difference of different cross-sectional units
from the average intercept. If o; is fixed, the model is so called fixed effects model in which
unobservable effects have entered into the constant term of regression and this model is estimated
using least squares regression with dummy variables or differencing method. The term “fixed
effects” comes from the fact that despite difference in intercept among units (cross-sections), the
intercept of each unit remain fixed over time. But, if these unobservable effects are random, we
face a model named random effects model which also called “error components model” estimated
by generalized least squared method. So, when using panel data, various tests should be done to
recognize the proper estimation method the most commonly of which are: F test, LM test and
Hausman test that are specifically used to choose between the fixed effects, random effects or
pooled data models. So that, if data are not randomly selected from large amounts of data, then the
fixed effects model is used, but if data are randomly selected both fixed effects and random effects
models are firstly estimated and then the Hausman test is done. If the test statistics indicate
estimate using fixed effect model this model is estimated, but if the statistics is indicative of model
estimation using random effects model, then LM test should be done to choose between random
effects and pooled data models (Alijani et al., 2011). After choosing the appropriate model based
on above tests and data type, one should ensure that the regression is not spurious due to the
nonstationarity of model variables which this achieved through panel data unit root tests. These
tests include Levin and Lin test, Breitung and Meyer, Im, Pesaran and Shin test, Maddala and Wu
test. According to the theoretical foundations of research the empirical model is presented as
follows:
Yie = ZinB+ LUGy + B 6 + G + 5 (2)

Where, Y;; is the logarithms of product yield in the city i and the year t; Z;, includes the weather
variables of temperature and precipitation and their quadratic forms to determine non-linear effects
of these variables on product yield. LUC;, represents a change in use of region’s lands in the city i
and in the year t. Product prices and input prices are defined by Pi.. C; is the fixed effect used for
each city and the time is constant that is used to control the methods of agricultural production in
the region, and ultimately the s;. is the disturbance term. To calculate the variable LUC in both
compressed and wide margin (increasing yield per unit area and cultivating more land) cultivated
hectares in previous years are used. According to all the aforesaid and to achieve the objectives of
the study, we firstly estimate the yield model related to the three crops of wheat, rice and barley
and ultimately to gain a clear understanding of the amount of measurements, the percentage change

in the yield of crops in 2013 that is due to climate change is obtained from the following equation:

E(Y| 2100 LUGCP) —BE(Y |Zopee LUCE)

&= — (3)
E(Y| Zopre.LUCE)

In other words, & measures the percentage change in crop yields due to changes in weather
conditions during the period 1993-2013 that considering the price of goods one can calculate profit
or loss resulting from climatic changes. In addition, according to the equation (3), the equation (4)
may be written as follows:

BlZ1sss—Zopral

- (Y| ZopraLULCP) 4

Where, § is the coefficient of the effect of weather variables on crops yields. Replacing 5 by
estimated coefficient gives an estimate of &.
According to the desired goals in this study, the studied variables include climatic variables
including temperature and precipitation, farming variables including total production of crops,
crops yield, the hectares cultivated and ultimately price variables including product prices and the
prices of production inputs. This data were collected from Agriculture Organization of Khuzestan
province and Meteorological Organization.

CONCLUSIONS

The results of estimating crops yield showed that the majority of estimated coefficients are
significant and the variables of temperature and precipitation have negative effect on wheat yield,
positive effect on rice yield and negative effect on barley yield. Also, economic investigation of



climate changes on yield of agricultural products indicated that changes in weather conditions
caused a decrease in the yield of wheat, rice, and barley by 0.05, 0.032, and 0.021%, respectively.
On the other hand, a change in weather conditions during 1993-2013 has led to a decrease in
economic profit by 58154.01 thousand Rials in wheat, rice, and barley in 2013.

Generally, climate change and global warming in the future may cause serious threats for yield
and consequently production and, of course, will lead to reduction in incentive to produce and this
in turn may has indirect effects on the pattern of food trade, development and security. Therefore,
considering the results of the research the following recommendations are suggested:

Given the country's vulnerability to the phenomenon of climate change, training farmers in
order to prevent decline in crop yields including paying attention to short-term and long-term
weather forecasts to prepare and adopt the necessary measures to protect agricultural products and
prevent damage caused by adverse climatic factors in all stages of planting and harvesting is
recommended. Creating a comprehensive insurance system for agricultural products to stabilize
revenue from the product yield can boost this. Due to climatic conditions and cultivation type of
each region, climate change can have positive and negative effects on agricultural production.
Therefore, it is recommended that the effects of climate change on yield of country’s strategic
products to be separately checked for regions or provinces through which one can obtain the best
cropping pattern for vulnerable areas. For this purpose it is necessary that experts of agriculture,
climatology and economists have a closer relationship and collaboration.
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