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Figure 1- General trend of simple and moving average of temperature in Iran
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Table 1- Estimation results for Iranian economic growth models (trade including models)

Jsl 2y P90 s
Model 1 Model 2
sbs sbs
¥o o s to,b o e to,Lf
Variant Coefficient Standard  t-statistics Coefficient gtandard  t-statistics
error error
[AWSE
oo 0.094 0.100 0.94 0.190™ 0.077 2.46
(Constant)
Sl i
o 1.162" 0.031 3657  1.086™  0.006 156.58
(Damage variable)
18 dsloya 1l > 5
e e Wom & 0.175™" 0.030 578 0129™  0.032 3.97
(Saving rate of physical capital)
Slawy @l ys) (Sl oo paw 1800 g &5
(clgmils
Saving rate of human capital -) 0.066™ 0.027 243 0.070™" 0.018 3.90
changes in the university
(students number
O] elotl aile o Sl 5
(il s .
) . . 0.042 0.008 5.00 0.013 0.007 1.77
Saving rate of social capital -)
(changes in the phone lines
093)) lametnn ; ale s 1l g &5
(b @lio (2l M5
Saving rate of environmental ) -0.122™* 0.026 -4.56 -0.126™" 0.028 -4.40
capital - value of natural
(resources’ marginal product
o)l x "
0.038 0.005 6.66 0.132 0.044 2.95
(Trade)
Sl g5 gl 45 0 428
ro 5 Jgl 40 4B 0.786™" 0.039 1984  0938™ 0041 22.48
(Lagged per capita production)
& 1354l
T SR 0.162" 0.031 5.10 0.086™"  0.006 1252
(Break even investment)
oo, Lo R2 Q(1) Q(2) J R2 Q(1) Q(2) J
Statistics 0.953 2.64(0.10) 2.66(0.26) 8.70(0.89) 0.973 0.40(0.52) 0.50(0.77) 13.80(0.54)
Lh a .~.§
Elasticities
o 0.151™" 0.022 6.61 0.119™ 0.029 3.98
B 0.057" 0.024 2.38 0.064™" 0.016 3.92
A 0.036™" 0.007 4.92 0.012" 0.007 1.77
v -0.105™ 0.024 -4.23 -0.116™" 0.026 -4.39
Eyr -1.015™ 0.027 -36.56 -0.949™ 0.006 -169.168

Source: Research findings
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Table 2- Elasticity coefficients of per capita production with respect to temperature &,

oy «s“‘*’“w; oy o s
Environmental capital i
] e ‘;C-Lwe'
Hurr_1an 5Iy 5Z, SZg 5z, ;OF;;I;‘?I
capital
S}]: _1-06*** _0-89*** _1.00*** 0.95***_ SS:
5hy -1.01%** -1.17%* -1.13*** - 55,
Shs -0.95*** 0927 097 1,007 SS,
Sh, -1.00%** 1.14%*%*- -0.97*** 1.00%**- S5,
Shy -0.98*** 1.05%**- -1.07%%* -0.89%** 55,
Shs -0.92%x* -0.92%x* -0.89%** 0.92 **x 55,

el Geylae ) pbeds &5 g bigmaisly dlus Ol s (golgwly 5 sy shs P shz shi

Source: Research findings

shy, sh, and sh; are literacy rate, changes in the university students number and the primary school enrolment rate, respectively
oyl gy 3yl oy g il bolad @lpuss a5 4y SS2 4 SS1
ss; and ss; are the changes in the phone lines and the percentage of people with internet access
b sl oles W (555 s GDP 4 ¢ 0y s (GDP 4 s yame 15 (GDP & (65,5l W5 s 35 4574 SZ3 SZ2 SZ1
S23, SZ,, Sz3 and sz, are agricultural production-GDP ratio, mining production-GDP ratio, oil production-GDP ratio and the value of natural resources’
marginal product, respectively
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Table 3- Elasticity coefficients of per capita production with respect to physical capital

ele o oSt le yle
Environmental capital R
) Loz
Human SI, 5Z, SIig 5z, (S’:\opf:ilt?:lll
capital
Ehy 0.76 0.11** 0.11* 0.10 5,
5hy 0.12** 0.18*** 0.10 - 55,
Eh, 0.12 0.16** 0.15** 0.13*** 55,
5hy -0.02 0.16*** -0.08 0.15%** 55,
Sh, 0.06*** 0.11*** 0.09*** 0.08** 55
5hy 0.08 0.04 -0.05 0.10*** 55

3uios claaial, sisle
Source: Research findings
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Table 4- Elasticity coefficients of per capita production with respect to human capital

4 lo pw dla.:aqu) A lo pws 4 lo pw
Sl Environmental capital Slasl
Human 5z, 5z, 52, 5z, Social
capital capital
5h, -0.02 -0.08 0.09 0.06 55,
Ehy 0.04** 0.03*** 0.02** - 55,
Sh, -0.07 -0.08 -0.02 0.06 55,
Eh, 0.03 0.00 0.02 0.05** £E;
Shy 0.04*** 0.02*** 0.02*** 0.03*** 55,
Eh; -0.18 -0.11 -0.08*** 0.04 555

GBuios sbaasdl, zisle
Source: Research findings
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Table 5- Elasticity coefficients of per capita production with respect to social capital

oy et j dslo p alo
Sl Environmental capital NN
Human 5z, 5z, Ly 5z, Social
capital capital
Sh: 0-05*** 0-07*** 0.07*** 0.03*** SS:
Shy 0.04** 0.04*** 0.04*** - 35,
Shy 0.02%* 0.07*** 0.07*** 0.04*** 55,
Shy 0.05%** 0.09%** 0.07*** 0.03*** £S5,
Shy 0.03*** 0.08*** 0.05*** 0.08*** 55,
Sh! 0-05*** 0-08*** 0.05*** 0.07*** Slg!

3uios claaiil, :islo
Source: Research findings
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Table 6- Elasticity coefficients of per capita production with respect to environmental capital

4oy e 5 o pw alo
Sl Environmental capital PN
Human 5Zy 5Z; 5Zg 5z, Social
capital capital
5h, 0.07 -0.08 -0.15** -0.11%** 55,
5h, -0.08 -0.01 0.06 - 55,
Ehy 0.00 -0.10 0.09** -0.11%** 55,
5hy 0.05 -0.03 0.08 -0.10*** 55,
Ehy -0.02 -0.05 0.01 -0.18*** 55,
5h, 0.09 0.04 0.10 -0.17*** 55y

3uios claaial, sisle
Source: Research findings
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Introduction: The increase in greenhouse gases has affected global weather, resulting in changes in climate
zones. Climate change is mostly characterized by changes in temperature. There is strong evidence showing that
climate change will adversely affect the world especially developing countries in the following decades.
Agricultural activities are more vulnerable to climate change as they are more dependent on water resources and
temperature. Moreover, damages to agricultural activities may contract output in other sectors as well. Given the
importance of the issue, Iran is a prominent example since it is located in an arid and semi-arid region, and its
average annual precipitation is less than one-third of the global precipitation. In addition, there is a large body of
literature indicating an increase in average temperature of Iran over the last decades. Therefore, this study aims
to investigate the effect of climate change on the economic growth in Iran.

Materials and Methods: The Solow-Swan growth model was applied to investigate economic growth under
climate changing environment. The growth models were estimated using time series data of 1350-1395 (1971-
2016). In the growth model, a damage function, change in which damage is a function of temperature, was
applied to examine the effect of climate changes. The growth model determinants are physical as well as other
types of capital including human, social and environmental capitals. Internet access and phone access were used
as proxies for social capital. Also, literacy rate, primary school enrolment rate, and university students were
applied as proxies for human capital. Agriculture, mining, and oil and gas production were considered as proxies
for natural and environmental resources. Another proxy for environmental capital was the value of natural
resources marginal product. This variable is defined as the ratio of CO, damages to GDP. Trade impact on
economic growth was also investigated through using Foreign Direct Investment (FDI) and trade openness
variables. Also, to examine the trend of temperature, an ARMA model was used. GDP is technically considered
as an endogenous variable so Generalized Method of Moments (GMM) method is applied.

Results and Discussion: The specification of ARMA model revealed two significant moving average trends
including five-year and nine-year. These trends indicate an increasing average for temperature, leaving less
doubt about the phenomenon of climate change. Our results showed that the increase in temperature will
negatively affect economic growth. It was also found that one-degree increase in average temperature is
expected to reduce Iranian GDP by 5-6.6 percent. Physical capital showed the highest contribution to Iranian
GDP. Its contribution to the economic growth, in terms of elasticity, was found to be 0.08-0.16. The
corresponding values for human and social capital were 0.02-0.06 and 0.03-0.08, respectively. However,
environmental capital failed to affect the economic growth significantly. Among the variables applied for human
capital, university students were found to play a more significant role. The insignificant effect of environmental
capital on economic growth may be attributed to its nature that is used as a public good, resulting in intensive as
well as irrational use. Among the variables applied for environmental capital, the value of natural resources
marginal product showed a slightly strong effect, needing to be considered as a proxy for environmental capital.
Also, FDI showed an insignificant effect; however, trade openness was found to affect economic growth
positively.

Conclusion: The general trend of the economic growth in Iran is far from what is expected. In addition, this
trend is threatening by, among the others, climate change which is characterized by increasing average
temperature as well as decreasing precipitation. Also, as far as the capital is considered, economic growth in Iran
is highly dependent on physical capital while the contribution of other types of capital including human, social
and environmental capital is not significant. However, it is worth noting that environmental capital seems to be
used intensively while for human capital reasons like inappropriateness of labor quality and education system is
more acceptable. Even for physical capital, higher contribution is expected since the Iranian economy enjoys
lower capital accumulation. It was also found that removing trade barriers and being more connected with the
global economy may provide more opportunities to enjoy higher growth.
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