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Table (1) Statistical characteristics of variables

<yl
Minimum Maximum Average  Standard Variable
deviation
3.068 3291 3163  0.043 (ke 42,9 (D Lo 8
Log of temperature (T) (degrees Celsius)
4868 5964 5485 0.6l (raishon) R) 3 S0
Log of precipitation (R) (mm)
(Y210 i [¥o) (VA) (55,5l 004381 45 o,
10.735 11.079 10.944 0.127 Log of agricultural value added (VA)
(constant 2015 $)
16064 16936 16527  0.203 Gsa) Ind) s 2 )5
Log of land (Ind) (hectares)
22259 24618 23591  0.686 () 613 535750 o280
Log of livestock inventory (liv)
23269 25843 24930 0573 (P 53,5185 B 55, anaz o
Log of agricultural labor force population (p)
(V10 Sl J¥0) (CAP) (Ko 5ud oo poo (5397 90 w150
13.678 15.719 14.893 0.613 Log of physical capital stock (cap) (constant

2015 $)

Source: Research findings

' Food and Agriculture Organization (FAO)

¥ Climate knowledge portal
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Table (2) Results of the band test (examining the existence of a long-term relationship)
;)
)

e s)
o stistica [(0) I(1)  F
| tests
. . 2
) an 33
Model 1 31 4o /507
logVA = f(logT.logld.logliv.logp. logcap) (YA 2 5
. 3.6 4.9
1/- * %k
M‘ asz GO % 0 1378
ode .
. 2.8
logVA = f(logT.logT?.logld. logliv.logp, logcap) SN 7 4
¥ s an 3(.)6 4(.)9
Model 3 58 6.26""
logVA = f(logT.logR.logld.logliv.logp.logcap) (Y5 7 4
f o A7) 29 40
Model 4 3 6 452***
logVA S7) 23 34
= f(logT.logT?.logR.logR?.logld.logliv.logp.logcap ’ 8 1
Source: Research findings G sloasl raie
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Table (3) Error Correction Model (ECM) of the determinants of value added in the
agricultural sector

¥ Jow Y Joe Y Joe V Joe 1 yiie
Model 4 Model 3 Model 2 Model 1 Variables
-19*** 9.62*** -174.81*** 9.59%** C
0.03*** 0.03*** 0.06*** 0.03*** TREND
17.15 LOG(T)
0.73%** 126.84%%* 0.72%%* LOG(T(-1))
-0.01 LOG(R)
-0.38 LOG(R(-1))
0.04 LOG(R)"2
238 LOG(T)2
20.32%%* LOG(T (-1))"2
0.23%* 0.21%* 0.36* 0.21%* LOG(LD(-1))
0.14 LOG(LIV)
0.14 -0.68%** 0.14 LOG(LIV(-1))
0.42%*% 0.38%** 0.4%%* LOG(P)
0.83%* LOG(P(-1))
0.03 0.05%* 0.04%* LOG(CAP)
0.02 LOG(CAP(-1))
0.33%** DLOG(VA(-1))
0.4+ -25.06(2) -0.38%** Y DT
3.93(2) Z DTA2
-0.46*** DLOG(R)
0.42(4) 0.14(5) -1.7003) 0.11(5) Z DLD

0.41(4) 0.29 0.37(4) z pLIV
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Table (3) Error Correction Model (ECM) of the determinants of value added in the
agricultural sector

YJs AEY Y Joe V Jse > o
Model 4 Model 3 Model 2 Model 1 Variables
-1.38 DLOG(P)
-0.05* DLOG(CAP)
-0.72%** -0.74%** -1.36%** -0.76*** CointEq(-1)
0.7 0.72 0.71 0.72 Adjusted R-squared
2.27 217 2.35 217 Durbin-Watson
20.85 12.35 10 12.32 F-statistic
Source: Research findings GBS gloal aie

aoys S Jlial maw jo 5 shie cdle sl dnn a5 (=YY g oYY VTP
Jows o8l ol o )0 YY g VT Ve e VP (o 5 ah 0,90 S 3o ol plo caizies o ce
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Table (4)Long-term pattern of determinants of value added in the agricultural sector
¥ Jw Y Jowe Y J \ Jow o xin
Model 4 Model 3 Model 2 Model 1 Variables

Aigs 499 g 2T

ARDL(1,0,1,0, ARDL(1,1,0, ARDL(2223, ARDL(L 15,4, .

0,4,0,0,0) 5,4,0,0) 3,1,1) 0,0) Optlmglr;;krzber of
23.93™ -0.99"™" 93.31™ 0.95™ LOG(T)
3.90"- 14.95™ LOG(T)?
0.54- 0.02 LOG(R)
0.06 LOG(R)?

0.32"™ 0.28™" 0.27"" 0.27" LOG(LD)
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Table (4)Long-term pattern of determinants of value added in the agricultural sector

ALY Y Jow Y Jw V Jow & xin
Model 4 Model 3 Model 2 Model 1 Variables
0.20™"- 0.19 0.50™" 0.18 LOG(LV)
0.58™" 0.51™ 0.61"" 0.52"" LOG(P)

0.04™ 0.06™ 0.01™ 0.06™ LOG(CAP)
0.05™ 93.31™" TREND

3.12 3.07 oo cibae b

(22.64°C) (21.54°C) Temperatu_re turning
point
ok calae abad
4.5(90.1) Precipitation turning
point
Source: Research findings Bzt gloamdl 1aie
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Extended Abstract

Introduction

The impacts of climate change have intensified in recent decades and have been the cause
of some social, economic, and environmental challenges. Sudden and severe climate
variability has become one of the most important issues for societies and a major
environmental challenge. Iran is also facing challenges in this regard due to its arid and
semi-arid climate. For example, Iran has experienced the most severe and long-term drought
in the last decade. On the other hand, the agricultural sector is severely affected by climate
change due to its high dependence on climate variables. This study evaluates the long-term
and short-term relationship between the value added of the agricultural sector and climate
variables (temperature and precipitation) along with other influential variables using data
from the 1964-2021 period in Iran. In this study, a covariate analysis called the auto-
explanatory method with extended lags (ARDL) was used.

Materials and Method

In the present study, the ARDL method has been used to examine long-term relationships.
The variables of interest include agricultural value added, land, livestock inventory,
agricultural labor, and physical capital inventory from the FAO database, and rainfall and
temperature data as annual averages for the entire country, and as a time series covering the
period 1964 to 2021.

Results and discussion

The results showed that weather variables account for a significant portion of the
fluctuations in value added in the short run. In the long run, it was also found that an increase
of 1.0°C will result in approximately a 5 percent fall in agricultural value added. However,
precipitation did not significantly affect the value added. Among the capital inputs, land
was found to be the most important driving factor. Labor was also found to be another
significant factor contributing to agricultural output growth. The primary channels of global
warming influencing agricultural output are the decline in labor productivity and the
depreciation of physical capital. Therefore, enhancing the productivity of production factors
is crucial in addressing these challenges.
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Suggestion

To cope with the limitation caused by temperature, it is possible to change the planting time
or use temperature-resistant varieties. For this purpose, it is also suggested that as part of
the investment in agricultural research, a focus should be placed on providing new varieties
adapted to climate change conditions. Among the capital variables, the effect of the physical
capital variable indicated a limited role for this variable. The current accumulation of
capital, in addition to playing a minor role in contributing to production, is also vulnerable
to damage from climate change. In this regard, it is necessary to provide the basis for new
investment and renewal and modernization of physical capital, and specifically agricultural
machinery, tools and equipment. The variables of land and labor showed a favorable effect
on production, but it is expected that the increase in land use will depend more on the
increase in the productivity of water input than on any other factor. Therefore, it is not easy
to assume that the role of land will be as important as in the past for the coming future. In
this context, the creation of industrial-agricultural activities with low water consumption in
order to simultaneously increase the productivity of land and labor can be emphasized. Also,
feasibility studies and studies based on different climates in Iran can be emphasized as a
necessity for future research.
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