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Figure 1- Surplus of producers and consumers in
equilibrium
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Table 2- Results of estimating the reaction function of
Wheat crop yield

Variable Region 1 Region 2 Region 3
Temperature 1497 -4.94% -2.23%

Rainfall -4.08%** 1.08** -2.18*

Humidity -1.42% -1.48%* 7.24%

(*, **, *** were significant at 10%, 5% and 1% respectively)

Jyamo 0 ,5dos (iSTy @b cpods I Jol> gl -Y Jour

>
Table 3- Results of estimating the reaction function of
Oat crop yield
Variable Region 1 Region 2 Region 3
Temperature -5.99" 473" -2.82""
Rainfall 4,747 1.85 -4.42™
Humidity 2.74 1.22" 5.39

(*, **, *** were significant at 10%, 5% and 1% respectively)
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Table 4- Results of estimating the reaction function of
tomato crop yield

Variable Region 1 Region 2 Region 3
Temperature -9.1" 401" -1.30""

Rainfall -2.36™" 1.09 7.94°

Humidity 187 1.24"" -1.36""

(*, **, *** were significant at 10%, 5% and 1% respectively)
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Table 1- The division of Khuzestan province into two
climatic regions

Region 1 Region 2 Region 3
Ahvaz, Mahshahr,

Behbahan, Dezful, Azadegan,

Shushtar, Ramhormoz, 1zeh

Omidieh, Masjed Soleiman

Shadegan and and Andimeshk
Shush
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Table 7- Changes in rainfall and temperature in the

country, decades from 2025 to 2100 AD with HadCM2
and ECHAM4 models

Year General Temperature  Rainfall
Circulation Models (%) (%)
2100 HadCM2 11.52 -2.5
ECHAMA4 14.22 19.8
HadCM2 9.09 -1.4
2075 ECHAM4 11.46 15.8
HadCM2 6.71 -1.3
2050 ECHAMA4 8.3 115
HadCM2 3.95 -0.9
2025 ECHAMA4 4.74 6.8
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Table 5- Results of estimating the reaction function of
watermelon crop yield

Variable Region 1 Region 2 Region 3
Temperature —2.07%** 3.99%## -5.58***
Rainfall -4.73% 164 540
Humidity -5.13%* 1.24% -4.89*%

(*, **, *** were significant at 10%, 5% and 1% respectively)
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Table 6 - Results of estimating the reaction function of
cucumber crop yield

Variable Region 1 Region 2 Region 3
Temperature 126 -10%* 2247

Rainfall 1.09 -324* 540

Humidity 220 _1.60%* _1.05%

(*, **, *** were significant at 10%, 5% and 1% respectively)
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Table 8- Performance changes forecast in climate scenarios (in percent)
KW P JUTWE g0 Gm.bl g L jo o Slos Ol oy SO -A Jous
Year 2100 2075 2050 2025
. = o = 0 = 0 = 0
Scenarios % % % % % % % %
Products
S = S N S N S S
Region 1 27.45 -59.59 19.25 -47.38 15.30 -34.55 9.55 -20.68
Wheat Region 2 -59.9 -48.86 -46.41 -39.54 -34.55 -28.58  -20.48 -16.07
Region3  -20.37 -74.87 -17.21 -59.99 -12.12 -43.57 -6.84 -25.39
Region1l  -57.51 -179.03 -47.81 -143.53 -34.03  -104.22 -19.39 -60.62
Oat Region 2 50.14 103.89 40.40 83.43 29.33 60.53 17.01 35
Region 3 -21.6 -127.61 -19.44 -102.15 -13.17 -74.23 -7.16 -43.42
Region1  -99.48 -176.13 -85.77 -141.57 -57.99  -102.67 -33.82 -59.18
Tomato Region 2 43.71 78.60 34.92 63.17 25.49 45.81 14.85 26.41
Region 3 -34.9 -45.41 -22.93 110.55 -19.04  -26.43 -3.91 -15.41
Region 1 11.86 39.5 9.93 31.66 7.04 22.99 3.99 13.38
Cucumber Region 2 -3.48 -78.37 -4.55 -62.65 -2.49 -45.56 -1.03 -26.77
Region 3 12.44 138.77 12.80 110.99 8.01 80.69 3.98 47.33
Region1  -12.15 -123.08 -12.19 -98.45 -1.74 -71.57 -3.91 -41.97
Watermelon  Region 2 42.10 89.20 33.97 71.63 24.64 51.97 14.28 30.06
Region3  -78.12 -176.17 -43.87 -141.20 -31.08  -102.54 -17.64 -59.70
ME 09 ) (sl po duw Wl po JBluo gy 4 Joe 03 i — 4 Jgu
Table 9 - Results of model estimation by three-stage least squares method of grain group
Equation 1 - Dependent variable: supply
Oat Wheat
Variable name SD t-value Coefficient SD t-value Coefficient
Guaranteed price 4.87 0.21 1.05 0.17 1.18 0.20
Area under *
cultivation 8.50 1.18 1.0 0.25 1.68 0.42
Function 1.24 8.04"" 1.0 0.72 2.13" 1.55
Cf. 1.20 0.51 6.18 3.52 242 8.53
D.W. Statistics 1.85 R? Statistics 0.95 -1.38 R? Statistics 0.9
Equation 2 - Dependent variable: demand
Oat Wheat
Variable name sD t-value Coefficient SD t-value Coefficient
Price Index 0.21 -0.60 -0.12 0.22 -0.39 -0.09
Household income 0.42 2.27 0.97 0.44 2.28™ 1.02
Population 4.80 1.42 6.82 5.06 1.37 6.97
Cf. 3.27 1.81" 5.95 3.45 1.70 5.89
D.W. Statistics 1.59 R? Statistics 0.81 1.58 R? Statistics 0.78

(*, *=*, *** were significant at 10%, 5% and 1% respectively
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Table 10 - Results of model estimation by the least squares three-step method of vegetable group
Equation 1 - Dependent variable: supply
Cucumber Tomato Watermelon

Variable SD t- value Coefficient SD t- value Coefficient SD t- value Coefficient
G“%ﬁ?geed 6.45 0.16 1.09 8.23 0.13 1.07 0.07 1.10 0.08
Areaunder g o g o 1.0 1.27 7.86™" 1.0 0.22 4.28" 0.97

cultivation
Function 1.58 6.33"" 1.0 2.44 4,09 1.0 0.35 3.29"" 1.17
C.f. 9.5 -0.12 -1.19 1.32 -0.001 -2.51 3.20 0.10 0.33
D.W. Statistics 1.9 R? 0.87 1.95 R? 0.9 2.01 R2 0.79
Equation 2 - Dependent variable: demand
Cucumber Tomato Watermelon

Variable SD t- value Coefficient SD t- value Coefficient SD t- value Coefficient
Price index 0.05 -0.35 -0.02 0.05 -1.49 -0.08 0.07 -0.52 -0.03
Household ., gogme 122 013 829" 113 015  7.64 1.19

income

Population 1.94 2.05™ 3.98 1.66 2.01° 3.34 1.88 1.97" 3.72
C.f. 1.35 -0.24 -0.33 1.15 -0.64 -0.74 1.31 -0.37 -0.49
D.W. Statistics  1.96 R? 1.62 1.97 R? 1.63 1.96 R2 1.64

(*, **, *** were significant at 10%, 5% and 1% respectively
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Table 11- Welfare changes of grain group due to changes in climatic parameters (unit: million Tomans-percent)

o 2025 2050 2075 2100
3 T m T m T m T m
Scenario the base z3 & Q & Q & Q & Q
53 2 > 2 > 2 > 2 >
S S S S S S S S
Total welfare surplus 50.7 36.3 423 318 418 279 41 244 412
Percentage Cha“gsa‘iompared tobase g4 165 374 -177 449 -192 520 -187
The amount of change compared to the _ 144 34 -19.0 90 -228 973 _264 _95
base year
Excess consumer welfare 5.7 19 30 1.9 28 14 2.7 1.0 26
Percentage Changsa‘;ompamd tobase  _ gs9 482 672 -503 753 -525 -827 538
y
The amount of change compared to the 38 27 38 29 43 30 _447  _30
base year
Producer welfare surplus 450 344 394 299 389 265 38.3 234 386
Percentage Changsa‘;ompared to base - 235 125 336 -136 411 -149 481 -143
y
The amount of change compared to the _ 106 56 151 61 185 67 217 64
base year
60 -
50 4 @ Total welfare el Consumer surplus Producer surplus
] \
30 == o
l‘
20 4
10
0 . —i . i |
2019 2025 2050 2075 2100
ECHAMA (595 lw i Yhoe Jluo G SOE 05,5 o8l yusiti 1 o 0Ly yuadd S iy — ¥ S
Figure 2 - Prediction of climate change change due to grain group by 2100 under ECHAM4 scenario
60 -
50 - ’\—O—Total welfare e={il== Consumer surplus Producer surplus
40 - 2 — —— $
30 4
20 4
10
0 — —{7 0 0 |
2019 2025 2050 2075 2100
HadCM2 (591 ylw < Yhve Jlo b SOE 09,5 oolBl puii 31 o0 0Ly yuosdi (ot ey — ¥ S5
Figure 3 - Prediction of climate change change due to grain group by 2100 under HadCM2 scenario
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Table 12- Welfare changes in the vegetable group due to changes in climatic parameters (unit: million tomans-percent)
(o y0-(logd (ygudo t0lg) &5“*1'” ‘_glb).'i.nblg: 30 i 1 40 ul:‘_;n..uo 09,5 Gblé) Oyt =Y Jgo>

2025 2050 2075 2100
I m T m I m T m
. Scenario 3 Q 3 Q 3 Q 3 ®
the base Scenario Welfare § % é % § % é %
N E N E N E N E
Total welfare surplus 20.82 2686 2978 2381 2960 2081 2932 1868 2947
Percentage change - 992 013 -2015 -073 -3021 -167 -3735 -117
compared to base year
The amount of change ] 296 -004 601 -022 901 -04 -1114 -035
compared to the base year
Excess consumer welfare 80.12 5721 6438 5104 6264 4443 6092 3911 5976
Percentage change - 2859 -1964 -3629 -2181 -4454 2396 -5118 2541
compared to base year
The amount of change ) 2291 1574 -2906 -1748 -3569 -1920 -4101 -2036
compared to the base year
Producer welfare surplus 5030  -3035 -3460 -2723 -3304 -2362 -316 -2043 -3029
Percentage change - 3966 -3121 -4586 -3431 -5304 -3717 -5938 -39.78
compared to base year
The amount of change - 1995 1570 2307 1726 2668 1870 2987 2001
compared to the base year
150 4
100 e==gu== T otal welfare e={ii== Consumer surplus Producer surplus
—
50 - - i —
. o= —- = — -
-50 4
-100 -
2019 2025 2050 2075 2100

ECHAMA (552 )Luw <o TYer Jlo U Olor (fono 9 Olon juw 09,5 o8l pundd 51 (S0 0B )yl (S — F S50
Figure 4 - Forecast of welfare change due to climate change of vegetable group by 2100 under ECHAM4 scenario
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Figure 5 - Forecast of welfare change due to climate change of vegetable group by 2100 under the HadCM2 scenario
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Abstract

The aim of this study was to evaluate the possible changes of yield and related welfare of two major groups of cereals
and vegetable crops as a result of two climatic variables (rainfall and temperature) variations in Khuzestan province.
For estimation of crop response production function of selected study crops, meteorological data including rainfall,
minimum temperature, maximum temperature and relative humidity of 13 stations across the province for the years
1991 to 2019 were collected. Crop response production functions for different climate zones of the province were
determined and possible effects of climatic variation on producer / consumer welfare were assessed. According to the
results, the welfare of the cereal crops, the producer welfare surplus is higher than the consumer welfare surplus. A
decreasing trend in welfare was observed under climate change scenarios. Also, the obtained results of projected
welfare of the vegetables crops showed that the consumer welfare surplus is higher than the producer welfare surplus.
In general, the welfare surplus of cereals is higher than that of summer vegetable crops and hence as a adaption
strategy, cereal cultivation may be recommended.

Keywords: Climate Scenario Khuzestan Province Panel Data Yield Function Welfare surplus
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