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Abstract

The extent of the effects and consequences of climate change on various dimensions
of human life today has made this phenomenon more than an environmental issue and
highlighted its economic aspects with regard to its effects on economic development,
poverty, inequality and prosperity. Economic analysis of climate change, especially in
different time periods, requires estimates at national and local levels. In view of conducting
some limited and mostly partial studies on the economic impact of changing weather
conditions in Iran, in this article using the economic production data and new calculation
of weather variables for the provinces of the country between 2000 to 2020, it has been
possible to estimate the impact of climate change on different time scales by using annual
panel model and long difference model. The results show that there is a negative effect of
changes in temperature and precipitation simultaneously and with a delay of one year on
the production of Iranian provinces, although the value of these coefficients is very low.
In addition, these changes affect short-term production and long-term growth. However, it
can be claimed that there is no long-term effect between precipitation levels and changes
in production, unlike temperature levels. Also, a significant negative effect of intermittent
changes in temperature on production can be seen, and a positive effect can be extracted
regarding intermittent changes in precipitation. In the regression of the long difference, there
was no evidence that the temperature level (or the amount of precipitation) has an effect on
the production of the provinces in long periods, although the change in precipitation has
a greater influence in longer periods, and unlike temperature, its effect It is not rejected in
shorter periods of time either.
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Climate change as a result of human activities and especially the emission of greenhouse

1. Introduction

gases can be introduced as the most important factor in global warming since the beginning
of the industrialization process (IPCC, 2013). It is important to understand the relationship
between climate and economic results, especially when predicting the effects of global
warming (Newell et al., 2021). Weather conditions can play a vital role in directing human
economic activities, and accordingly, these effects are considered to be inseparable
components of climate change, with the explanation that the effects will not be the same in
different geographical areas. And depending on the region, it can appear as an opportunity
or a threat. According to the growing trend of global studies in the field of climate change,
in this article, according to the domestic needs of Iran, the effectiveness of this phenomenon
has been investigated in order to help the country's policy makers and decision makers in
the low-cost transition of this process. In terms of sustainable exit from environmental

conflicts and as a result, it helps to reduce economic threats in Iran's territorial future.

2. Materials and methods

The main focus in this article is to investigate and analyze the effects of local climate
change and its conditions in different time scales in the provinces of Iran, while using a
comprehensive set of data related to the provinces' gross domestic product. Country and
climate data with full and extensive provincial coverage and a long-time scale from 2000
to 2020 using combined annual panel model and long difference model, as a practical
method to investigate and analyze the effects of water change and Air is focused on
economic production. The impact of climate change includes the impact on economic
activity indicators and the effects that are based on the criteria of changes in the welfare of
economic factors - producers, consumers and investors - due to market effects (Callaway
et al.,, 2011). we consider a stylized Ramsey-type growth model. In general, with the
modeling done, economic growth is affected by the following variables; 1) the immediate
(or short-run) climate effect, 2) the transitory impact and 3) the long-term productivity
growth rate (Dell et al., 2012; Kalkuhl & Wenz, 2020). In the current literature on economic
effects of climate change, several different types of equations are proposed: Linear effects
on the surface, nonlinear effects on the surface, nonlinear effects in the first-lag and finally
nonlinear effects in positive and negative deviation from long-term weather conditions.
There are also differences in how to model unobserved time heterogeneities. In this article,
various characteristics of the recent literature are compared to determine which model best

explains the effect of climate variables on the economic production of Iran's provinces.
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3. Data

Temperature and precipitation data are extracted from the Climatic Research Unit of the
University of East Anglia in the United Kingdom. Also, the gross domestic product of the
provinces was extracted from the database of Iran Statistics Center and other data used
according to the case from Iran Statistics Center, the digital maps of the height of the whole
country in the Comprehensive Weather and Climatology Database of Iran and the Ministry
of Energy.

4. Discussion

In this article, while focusing on the uncertainty of common models, research at the
provincial level in Iran, which faces significant heterogeneity in climate and weather
conditions and levels of development, has contributed to the progress of this field of study.
Also, by using a comprehensive set of economic activity data at the provincial level with
complete coverage at the national level, the relationship between economic production and
weather conditions at different time scales has been analyzed. In order to measure the
accuracy and strength of different models for using mixed data, while performing various
tests, choosing the method of mixed data and then choosing the presence of fixed effects
was accepted. In the estimation of annual models, the independent variables provided the
best explanation for the dependent variable and most of them were at an acceptable level
of significance. The results show the negative effect of changes in weather conditions on
the production of Iran's provinces. In the estimation of the long difference models, the
seven-year time periods were selected and analyzed, and some auxiliary variables were
also considered according to the position of the provinces, which can be argued that the

change in weather conditions did not bring adaptation over.

5. Conclusion

In this article, by using a comprehensive set of economic activity data at the provincial
level with complete coverage at the national level, the relationship between economic
production and weather conditions at different time scales has been analyzed. The results
of this research, in line with the studies of Newell et al., (2021) and Olper et al. (2021),
confirm the significant uncertainty of the current models and show the negative effect of
temperature and precipitation changes simultaneously and with a delay of one year on the
production of Iran's provinces, although the amount of these coefficients is very low.

Economic sectors in the provinces are more dependent on temperature than precipitation,
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which is the reason for the influence of temperature fluctuations on other sectors beyond

agriculture, such as services, housing, construction, energy, and industry. etc. referred to
rain. However, a significant negative effect of intermittent changes in temperature on
production can be seen and a positive effect can be extracted regarding intermittent changes
in precipitation. Although no evidence was found for continuous growth effects according
to the models, higher final effects of temperature are reported compared to the models of
Burke, Hsiang and Miguel (2015) and Kalkuhl and Wenz (2020). By using the regression
of long difference, no evidence was found that the temperature level (or the amount of
rainfall) affects the production of the provinces in long periods. In this context, it can be
claimed that the expectations formed or the change in the situation compared to the
previous periods have the ability to have a greater influence on the decision of economic

and production activists in Iran.
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Tab. 1: Summary statistics - annual panel data for use in the annual panel model
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Tab. 2: Summary statistics-long difference data for use in the long difference model

vy *yd yhri N KeY
eSO il Slee ile

Jlaie Jldie Olaalie

e g aily BB GAILL g e )L )5 i

R 20 S 1Y VALY Y. A Comad VAT 555 53 WA L € Cond 4y
AYYA-AD 55

e g &l (B AL a5 ) LS 55 e

ARY /Y2y -1-¥a .55 ¥ A o WWAYSAR 093 3 ¥+ s sl e s
AWAS-QY 595

a/AYD VE/YA- \B/54) \E/+OY ¥ (01,8 ) VYVAAD 55 5 Les (5Soleo
/ADF VERRY  NaseA Vo Y. (31,8 5lo) WAS=AY 655 3 Lod cuSileo
SASEY  FEVACA YAY/AY  YVEATE Y. (s2oiskee) YFVA-AD 553 15 il (5l
ABIYEY  YAAYY  YAVAYVD  YFB/ABY Y. (sioiskee) YWASZAY 593 15 il (5olie
5y9d dy 5 IYAY-2 5,00 0 Lod Sl

.1y YRV 5oy . JaaY ¥ I 992 32 103 Ol

AD-VFYVA

5y9d dy 5IYAY-2 5,00 0 Lod Sl

7Y .JaaY IR <JoA¥ ¥ 29 S e 992 20 Lo e e

AY-\YAS

593 d C 3AYAY-AQ 3,00 0, 4y wSSlae

SSERGE VEMY N YA Y. v P2 S O e
AD-YFVA

593 d C 3AYAY-AQ 3,00 0, oy wSSlao

YRR OWEAYA YOS YA/YOA Y- P 292 2 Pl e et
AY-\YAS

VIVEVE  YYAY/RAY  \YFVFDE AFVVYAD ¥ (520) o g §) 65 (Sl
WY Yeva VR0 YOFE/FSY ¥ (205 solls slaailssg, Jobo

(s Sl zislo)

) VEIFA L 55000 ool 4 bgpe WWYA-AD locin 5,95 55 4¥ls slod Sile 35Vl
2250 by (1Ske p yieS oS Jloyd dgy a3 YY/Y b jpadion bl 4y bgype VWWAS-AY 593 10 5 31,5 Slw
Ol ghglins (Ll )3 82 y2 35 (S0)b Candg 9050 sl dlrgy £589 4 (L5 Gliwl 53 0)93 93
2 9 yo e FEVIA L lio ) bl YWVA=AD 59> 53 Lol conlidl 3lasl (Sl uSho (e 093 93y 53
Al 1y Gl pSolie oVl e s YAV b sl il WAS-QY 60

cou 9 @L’b .0

L‘bu’o)i 0-)

@ a8 59 oo 03wl F 35lel 5l S 5 (slmodly 1 odliul (glp caliso (sla Joo g8 g oo yiomiuw (slp
@5 298 QB (S S5 9T D (oS5 o 316 29l 0wl |y Sl l g sl jgpedie ' pod F
sl 0 0391 (1) Jgior )3 VLo () (oS 5 slmodls 25 )o jlainyse Jao (b clyt yodd (19051

! Limer F
2 Pooled



ol 2 ol s i td D Ll’,, K o 53l b ﬁ

WYl (L) (o 5 slodae sl (295 1P )3 dre 905l Y Jga
Tab. 3: The results of the significance test of group effects for annual panel models
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Tab. 4: Results of the Hausman test for method selection in the panel annual model
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Tab. 5: The estimation results of annual combined models panel by separating the six desired
patterns
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Tab. 6: Estimation results of long difference models by separating the three desired models
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