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Source: Research results
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Appendix 2. Results of the test to determine the optimal lag for each country model

Source: Research results
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Figure 1. Trend of the Value of Iran’s Non-Oil Exports (US$ Billion)
Source: Based on data extracted from the Statistical Yearbooks of the Customs
Administration of the Islamic Republic of Iran.
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Table 1. Trade Share of Countries with Strong Commercial Relations (2001-2018)
Source:Research calculations based on data from the Statistical Yearbooks of the Customs

Administration of the Islamic Republic of Iran (2001-2018).
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Figure 2. Share of Major Countries in Foreign Earnings from Non-Oil Exports (2001-
2018)
Source: Research calculations based on data from the Statistical Yearbooks of the
Customs Administration of the Islamic Republic of Iran (2001-2018).
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Table 2. Dickey Fuller test with structural failure
Source: Research results
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Table 3. Iran's Business Cycles Based on Hodrick Prescott Filter Method

Source: Research results
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Table 4. Coefficients equality test of positive and negative shocks of government
expenditures during periods of recession and boom
Source: Research results
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Table 5. Results of estimating the effects of explanatory variables on social welfare -
social and cultural affairs and related sub-chapters

Source: Research results
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Figure 3. CUSUM and CUSUMQ tests in the social and cultural affairs
Sourse: Research results
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Figure 8. CUSUM and CUSUMQ tests in the social welfare chapter
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Table 1. Measurement of technical efficiency and bioefficiency of selected power plants
in 2010
Source: Research Findings
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Table 2. Measurement of technical efficiency and bioefficiency of selected power plants
in 2011
Source: Research Findings
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Table 3. Measurement of technical efficiency and bioefficiency of selected power plants
in 2012
Source: Research Findings
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Table 4. Measurement of technical efficiency and bioefficiency of selected power plants
in 2013
Source: Research Findings
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Table 5. Measurement of technical efficiency and bioefficiency of selected power plants

in 2014
Source: Research Findings
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Table 6. Measurement of technical efficiency and bioefficiency of selected power plants
in 2015

Source: Research Findings
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Table 7. Measurement of technical efficiency and bioefficiency of selected power plants
in 2016
Source: Research Findings
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Table 8. Measurement of technical efficiency and bioefficiency of selected power plants
in 2017
Source: Research Findings
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Table 9. Measurement of technical efficiency and bioefficiency of selected power plants
in 2018
Source: Research Findings
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Table 10. Results of estimating the production function of selected power plants

Source: Research Findings
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Table 11. Ramsey prices in different scenarios

Source: Research Findings
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Figure 1. Logistic function with one phase shift
Source: (Terasvirta, 1994)
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Figure 2. Logistic function with two phase shifts
Source: (Granger & Terasvirta, 1999)
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Source: (Terasvirta, 1994)
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Figure 4. Time series trend of total index of Tehran Stock Exchange (1 February 2014 to
10 February 2019)
Source: Research results
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Figure 5. The trend of the time series of the price of the new Azadi coin in Rial
(February 1, 2014 to February 10, 2019)
Source: Research results

AV Sl sz 2 b bl 5l plod aSw Cuosd (350 030lio O Hlsgai 3 oS wigSlen
olo (pop 53 logi Jlie uaily g saluo Vo Sl s 4 IVWAE Jlw slo (ropy 43 Ologi Jl50
Cod oty iy 339 «0laT lsler Blgl puagr JS el b ples . awl a3umy 1129
oo 4 50 Caad 45 (5 35b 4y el 038 JETVFAA Jls ,3sl 31 o3liT slan plas s
Ologi Oaadieo V51 s 4 WAA slo (yaps bauslgl 53 Glogi asduo O 3ga I saliT Sl
B g cuwl oo (2ol jB SO sylg of JWs @ g Gl o3y \WAQ slo jp0 319l o
90 4 dolsl yo Lol 638 oy a8 1WA ol (haps 3 logi ardio W I iaS
WAL olo yog 0193 Olod (o (Jby ) 0led 3BT 5L 43 Vs Cod (Sloj (5 sl3g05
g oo izl T\ Slaged 53 WA olo (g I
JWo ot slanl 43 ologs ¥YAe 5 IT JHL 53 JYs Caasd 1 loged bl
b Vs a8 sy 2ol Ll 03umy WA oo yago bawlgl H3 plog YV/Eee <4 VWAL
33500 5 1¥AR Jlw ole s 3T JNFAA Jlu pos das 4y camlllas 3y50 (siloj 0393



S5 w0 9 0152590 WIS (6 ol Copmn> A\‘ "A
()Y VFet Glinoj (ol ool (sl oy ) 5o SiS cetolibia e

Y¥O

3l Ois 0 WAA oo 3T 3 Hlogs Jl3 WY 51 sl 5L 3 JYs jo cwesd dlojlol Gulwl
Wl 56 SO 3yl o I Gug 9 Cuwl 30wy VAR slo spe sl j3 plogi Ll Yo
Gaw dgy V 5lsged 5o colps s ccwwl ails cél 10 Hlegi Hlie YV 51 15eS G g sui
Ood? po3 Culdd WAL (agy Jol Sloj 0)e3 (b (W¥3 ) (S Sz Zwasd (Sl

el oo asldS Gioles 4 1WAQ oo

350,000
300,000
250,000
200,000
150,000
100,000

50,000

0

\\Vh%v @Q'\, DROREON \‘b\“"C’\\%n\(CM\v&\\Q &0, \”?Q‘J\ AP

® ©
’V\Q"f f—,«\\ S § KOS NN DRSNS
\@“\f’\ 5\% %m 5\0 L)\ b\c b\e Q\b ,\\o «\e & \m Sl qu\ Q,\’S\\"’q\&q\%q\mq\ o

Y29 goga Vo JNYAF (roga ) JUy @0 0l 3BT JGL U3 JYs o (loj (s 339 -F 41303
Ui s 13sb
Figure 6. The trend of the time series of the price of the dollar in the open market of
Tehran to Rial (1 February 2014 to 10 February 2019)
Source: Research results



a\ "‘ SRIad £l Sy (g b 0l 08B lgis &2 (rgS Com g ) b
AN Yo JUST (ygmw,5 5 (558 a2l 1 145 (0092 5!

RPN

\Aid

Ao

Guy

45,000
40,000
35,000
30,000
25,000
20,000
15,000
10,000

5,000

0

TR I AT O e AT T S B N A A e I ST N SR AT, SISV IR
PRV A Y O AN 0 QO AN AV QU AT oV VA QAN AV 3T Vo
BN @k\@%\%\&,\c« N Y RO N AN
N

&S

NN VAR o Q
3 DN ANFOASEAFA NS
SO S) RSN S S w\\agx\&’&’

o > o o of S © S
R SNSRI IR IR G NN U R I RGN IR RGN IR

(YA Gpaga Yo JNYAF aga V) JYs a0 Gl J6L U3 opsSiw cwd il (s 239, -V loged
Vg gl sl
Figure 7. The trend of the time series of Bitcoin price in the world market in dollars
(February 1, 2014 to February 10, 2019)
Source: Research results
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Table 3. Introduction of research variables

Source: Research results

oy ol Qg . . e s
. b Sl Glsl gy JS pasls Hlade
@bl oy TEPIX )
. (3219 ©g0)
Ol lsle
leMbl Sy ac 33 3332 b @bl lslgs plad aSw Caasd y
ol Jl (Y @) olxs I3k
OleMb|
e EX (b ) 05 S 53 35T Y5 o v
obyl Jlo
oleMbl S50 BC Sz Jle sl s (oS so cad ¢
ot Jb (Vs )
> dwlxo 5L il 3L 2 labe
slog RTEPIX oug JS pasls wilis) (235L 255 5
RICEN (a3 @) 0l Jlsley Ghl
slodul=e RGC by pled aSs uaid diligy (235U &0 1
G (o33 ) 03 JBL 43 32 zob sl
lodule REX S5 3 3BT Ys Cood ilig, (o356 5 v
B (suoys @) Olies
slodulxe RBC 23 (85 4o b gy o5k & A
G (aeo)s ) Sz Jo ¢layliy

Uygo U g \vYaAq slo o a3 L;” \Was oo o) L;l.).u' )| a=llbo 390 UJL@J 0y93
Sz (235l 255 Joli Gadx Glopsio oyl slooylol € Jodz 3 .l Ll
i glme Ll ‘U-SJL‘A Sl LmoJLoT ol g e Wbyl asllbe sy50 (s
-2l (2356 (Slej s sl hmogi soylol ¢l .l (SauiS o (Soz ¢ sinS

lesuds duwlxo alizke o




-\"a.

. s
a"."",ufyip
i

SRl e 9 Bl 591 W (8 ol Cpmmns

Yfa
()9 VoY Glinno) (ol s3] £ls s, ) (/b0 Slaidl s doliliad

AN GGG A S ir A

Gy

i slopkio auogi gloo)l .F gz
e s 135k
Table 4. Descriptive statistics of research variables
Source: Research results
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Table 5. Correlation matrix between the prices of different assets

Source: Research results
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Table 6. Correlation matrix between daily return rate of different assets
Source: Research results
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Table 7. The results of diagnostic tests before estimation on the data
Source: Research results
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Table 8. Estimation results of heterogeneous model of variance for gold return
variables and daily exchange rate return

Source: Research results
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Figure 9. The time series of the residual variance of the rate of return of the daily price
Source: Research results
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Table 9. The results of diagnostic tests after data variance heterogeneity modeling
Source: Research results
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Table 10. The results of the test of non-linear relationship between variables
Source: Research results
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Table 11. Estimation results of the first research model using STR nonlinear model
Source: Research results
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Figure 10. Phase change process in the first research model (transition variable = The
return of exchange rate)
Source: Research results
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Table 12. The results of the validation test of the first research model
Source: Research results
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Source: Research results
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Table 13. Estimation results of the second research model using non-linear STR model
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Figure 11. Phase change process in the second research model (transition variable =
first lag of exchange rate return)
Source: Research results
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Table 14. The results of the validation test of the second research model
Source: Research results
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Table 15. The results of estimating the third research model using nonlinear STR model

Source: Research results
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Figure 12. Phase change process of the third model (transition variable: first-order lag
of Bitcoin return)

Source: Research results
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Table 16. The results of the validation test of the third research model
Source: Research results
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EXTENDED ABSTRACT
INTRODUCTION

Iran and the member states of the Persian Gulf Cooperation Council (saudi
arabia, Oman, Qatar, Kuwait, the United Arab Emirates and Bahrain) as the
most important economic and political pillars in the oil-rich region of the
Persian Gulf, are among the most important exporters of oil in the world
market, whose economy relies on oil revenues. is Each of these countries,
based on their economic structure, market requirements, internal institutions
and different business conditions, have used various combinations of income
sources in order to reduce the effects of oil shocks in different economic
sectors. Therefore, investigating the effects of oil shocks on the
macroeconomic variables of these countries separately and with a
comparative approach is significant.

METHODOLOGY

This article aims to analyze the impact of oil income shocks on the variables
of economic growth, trade balance and inflation in Iran and the member
countries of the Persian Gulf Cooperation Council and during the period from
1980 to 2017 using the shock response functions of the Structural Vector
Autoregression model (SVAR). ) has investigated and compared the effect of
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oil income shocks on macroeconomic variables of each of the mentioned
countries separately.

FINDINGS

The result shows that oil income shocks affect economic growth, trade
balance and inflation in Iran and GCC countries. By comparing the effect of
the oil shock on the economy of Saudi Arabia and Iran, it can be said that the
positive effect of the oil shock on the economic growth and trade balance of
Saudi Arabia is shorter than that of Iran in terms of duration, but the effect of
the shock on inflation in Iran is significant for longer periods than in Saudi
Arabia. Also, the positive effect of the oil shock on the economic growth and
trade balance of Bahrain is greater than that of Iran in terms of the duration
of the effect, but the effect of the oil shock on inflation in Bahrain is
significant for less periods than Iran. In the country of Kuwait, the effect of
the oil shock on the economic growth and trade balance of this country is
more stable and longer than that of Iran, Saudi Arabia and Bahrain, but the
intensity of the impact of the oil shock on inflation in Kuwait is much less
compared to Iran, Saudi Arabia and Bahrain. In Oman, the effect of the oil
income shock on the economic growth and trade balance of this country has
been more stable and continuous for longer periods compared to Iran, Saudi
Arabia, Bahrain and Kuwait, and the shock effect on Oman's inflation has had
a negligible effect. By comparing the effect of the oil shock on economic
growth, the trade balance of the UAE with other countries, it can be said that
the effect of the shock is somewnhat similar to that of Saudi Arabia, and the
positive reaction of the UAE's inflation to oil income shocks is different from
the reaction of the inflation of other countries except Bahrain. Comparatively,
Qatar's economy has not been affected by oil income shocks compared to
other studied countries. In the country of Qatar, the oil income shock has no
significant effect on economic growth, trade balance and inflation, and it
behaves differently from other countries under investigation. In terms of
behavioral comparison among these economic variables, Iran's inflation
response to oil income shocks is significantly different from other GCC
countries. Iran's inflation has shown a positive reaction to the oil income
shock, which has not disappeared in the long term, but in most of the GCC
countries, inflation has shown an insignificant reaction to the oil income
shock (except for Saudi Arabia) that the shock effect in Long gone.
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CONCLUSION

In the general conclusion, a major heterogeneity is caused by the different
degree of dependence of the economy of these countries on oil revenues and
the specific characteristics of their economic structure, which causes
significant differences in the response of these countries' economy to oil
shocks in terms of duration and intensity has been
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EXTENDED ABSTRACT

INTRODUCTION

One of the serious issues that has been considered and examined by
policymakers, economic, and trade professionals in Iran for many years is the
development of non-oil exports and the existing obstacles to its development.
This issue arises from the fact that export development, as a trade strategy, is
recognized as the engine of economic growth, progress, and development in
countries. Similarly, identifying and striving to remove the factors that hinder
export development is also of particular importance. This is because export
development and foreign exchange generation, in addition to increasing
national income and improving the foreign balance, can also enhance the
country's bargaining power on the international stage, especially in times of
economic sanctions and from a political perspective.

Some of the problems and shortcomings in export development or
target market expansion are domestic, such as the high production cost of
Iranian goods compared to competing products due to the unreal exchange
rate, exporters' lack of awareness of various banking export services, the
lengthy process of granting loans, and low productivity of production factors,
among others. On the other hand, some problems are external, such as the
hostile trade policies of powerful global countries and the inability to
participate in international trade-facilitating forums and organizations.
Prioritizing these issues and challenges for resolution is of great importance."

METHODOLOGY
The research follows an applied methodology using a descriptive-survey
approach for data collection. It analyzes customs records from 2001 to 2018
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and qualitative data from a 2017-2018 survey of exporters by the Trade
Promotion Organization of Iran to identify and prioritize export barriers.

The data analysis is conducted using the Fuzzy Analytical Hierarchy
Process (FAHP), a method designed for decision-making under uncertainty.
FAHP uses triangular fuzzy numbers to evaluate and compare export barriers
based on multiple criteria. This method allows for flexibility in the number of
independent variables but may face reliability issues if expert judgments are
inconsistent. The study aims to systematically rank the key barriers to non-oil
export development.

FINDINGS

The findings of this article reveal that the country's non-oil exports from 2001
to 2018 fell short of the projections outlined in the Sixth Development Plan.
Both market concentration and the diversity of exported goods have declined.
On average, 25% of the total annual value of non-oil exports during the study
period came from the sale of just five products. The number of countries
importing goods from Iran also decreased from 170 in 2008 to 147 in 2018.
In 2018, more than 80% of the value of non-oil exports was concentrated in
just nine countries. This indicates that despite an increase in export value,
non-oil exports have become heavily concentrated in a few countries, largely
due to factors like political and economic sanctions. In fact, the combined
export value to four countriess—UAE, China, Iragq, and South Korea—
exceeded the total export value to the other 145 countries in 2018.

CONCLUSION

According to the prioritization of export development challenges in this
article, the most important issues relate to the "production of export goods,"
followed by the "export process" and the "overall political and economic
environment™ of the country. The ten main barriers to the development of
non-oil exports in Iran are:

. High production costs,

. High exchange rates for imported raw materials,

. U.S. sanctions against Iran,

. High transportation costs to target markets,

. Short-term product pricing strategies focused on immediate profit,
. Foreign policy issues,

. Lack of understanding of customer preferences and needs,
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8. High tariff rates imposed by target countries,

9. High costs for obtaining sales permits from domestic authorities,

10. High taxes on the import of raw materials and high customs clearance
costs.
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Appendix
The 30 Main Issues and Barriers to Non-Oil Exports in Iran

(Source: Research Findings)

Issues and Barriers

High production costs

High exchange rates for imported raw materials

U.S. sanctions against Iran

High transportation costs to target markets

Short-term product pricing strategies focused on immediate profit

Foreign policy issues

Lack of understanding of customer preferences and needs

High tariffs imposed by target countries

High costs for obtaining product sales permits from domestic authorities

High taxes on the import of raw materials and high customs clearance costs

Poor product design and packaging

Unfavorable business environment and lack of foreign investment

High insurance premiums for exported products

High taxes on export income

Lack of attention to distance to target markets and its effect on packaging design

High miscellaneous costs (marketing, utilities, gifts, commissions, etc.)

Lack of international market research and understanding of target markets

Exporters' unfamiliarity with modern marketing techniques

Ineffective communication for marketing and selling products

Banking sanctions, issues with money transfers, and non-adhesion to FATF

Inadequate advertising in target markets

Neglecting environmental concerns in packaging

Severe exchange rate fluctuations

Lack of product diversity and absence of branding

Failure to fulfill exporters' commitments on time

Poor packaging

Use of low-quality materials to reduce costs and compete with foreign products

Neglecting climate conditions in target markets compared to domestic market

Low quality of raw materials for production

High cost of quality raw materials
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EXTENDED ABSTRACT

The flow of technology spillover to countries, causing knowledge increase
and technology transfer and creating competitive advantages, has been
considered during the last decades. Evidently, the economic growth mostly
increases the environmental pollution. In this paper, we investigate the
effects of spillover technology from the channels of foreign direct investment
(FDI) and import of intermediary and capital goods on environmental
pollution in economic developing countries in the four continents Asia,
Europe, Africa and America during the period 2000-2017. Because of the
importance of Geography and the distance between the countries, and also the
exactness of the spatial econometrics model, the spatial econometrics method
is chosen and it is the innovation of this research. The result shows that the
impact of technology spillover from the channel of foreign direct investment
on the environmental pollution is negative. Furthermore, the impact of
technology spillover from the channel of intermediary and capital goods
imports on the environmental pollution is also negative.

INTRODUCTION

With international economic growth in the global economy, attracting foreign
direct investment was considered as one of the components of economic
growth and development of countries. Among the benefits of attracting
foreign direct investment are increased economic growth, technology
transfer, job creation and increased competitiveness. Technology spillover is
one of the most important factors affecting economic growth and
development. According to studies, most firms that enter the host economy
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by attracting foreign direct investment have relatively modern and more
advanced technology than domestic firms, which leads to overflows
(technology, new management methods, local labor training). It leads to the
host economy so that the spillover of these components leads to an increase
in the competitive environment and competitiveness between industries in the
host economy and the international level. Vaseghi and Jalaee (2016) in a
study entitled: The study of the effect of technology spillover on CO2
emissions in Iran, show that the technology spillover variable not only has a
positive and significant effect on CO2 emissions, but also the turning point of
the environmental curve. It also enables Kuznets at a higher per capita
income. Alfaro and Chavin (2017) in their study examined the impact of
foreign direct investment on the economic development of host countries. The
results show the positive impact of foreign direct investment on economic
development, because due to financial constraints in the developing countries
and the desire of countries to attract foreign direct investment and create
competition between domestic and foreign companies, this issue increases
production and quality improvement of production.

METHODOLOGY

In the present study, in order to estimate the effect of technology spillover on
environmental pollution, using gravity model, knowledge product function,
Kuznets curve and technology framework spillover indicators, the model
framework is expressed as the following model and then the degradation
coefficient is entered as a proxy. Modeled and its impact on environmental
pollution is measured. In this study, selected and emerging economies are in
4 continents (China, India, Russia, Malaysia, Turkey, South Korea, Italy,
Brazil, South Africa), so these countries are considered as owners of
technology and source of spillover during the period 2000-2017, it has been
extracted from the website of the World Bank and the Statistics Center of Iran
and the energy balance sheet, and also due to the use of spatial econometric
method, the theoretical foundations of this method have been given.

FINDINGS

Today, spatial and regional data and observations can be used in many
scientific studies, such as commercial, commercial, etc. Studies. By
considering a factor such as space, errors in estimating and forecasting can be
prevented. This indicates the better capability and application of spatial
econometrics than conventional econometrics. On the other hand, the use of
spatial and regional data will cause two problems: 1) spatial dependence
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between observations and 2) spatial heterogeneity. In this study, to detect
spatial autocorrelation in perturbation components, Lagrange coefficient test
is used to identify a suitable model for eliminating spatial autocorrelation.
Which is performed based on the remainder of the least squares and
calculations related to the spatial weight matrix W. According to the results
of estimating the Lagrange coefficient, the Chail statistic in the Lm Lag -
Panel and Lmerror tests is more than 635.6 and indicates the significance of
the Lmerror test, so the estimation model is the SEM model. According to the
results of estimates in this study, it can be said that the effect of technology
spillover from two channels of foreign direct investment and the import of
intermediate goods and capital on environmental pollution is a negative and
significant effect.

CONCLUSION

To determine the role of technology spillover, two key indicators of foreign
direct investment and the import of intermediate and capital goods have been
used. The results show that the foreign direct investment ratio is negative.
Therefore, technology spillover through foreign direct investment channels
reduces environmental pollution. Also, technology spillover through the
channel of import of intermediate goods and capital have a negative and
significant effect on environmental pollution. The results show that the import
coefficient of capital and intermediate goods is negative, which decreases
with increasing imports of intermediate goods and capital. Therefore, in
particular, technology spillover channels (foreign direct investment and
import of capital goods and intermediate goods) for the studied countries can
not only serve economic growth, but also moderate environmental pollution.
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EXTENDED ABSTRACT

INTRODUCTION

As a multidimensional concept, social welfare includes not only economic
issues such as per capita income, but also other issues such as health, housing,
education, employment, environment include for assessing individual well-
being in a society (Noll, 2002). Ambia & Sujarwoto (2018) stated that
government policies in the proper allocation of resources are a determining
factor in increasing social welfare (Ambia & Sujarwoto, 2018).Thus, the
evolution of government policies shows the importance of prioritizing
government expenditure in increasing welfare. Along with the process of
allocating government budgets in various sectors of the economy,
governments have always keep the ratio of expenditures to GDP constant. So
that they increase their expenditures slowly during the boom periods and
refrain from rapidly declining expenditures during the recession (Ghasemi &
Mohajeri, 2015). In other words, governments have to reduce economic
fluctuations and make society stability to achieve goals such as increasing
social welfare. Therefore, it is important to consider the role of business
cycles in the correct implementation of government policies in increasing
social welfare.
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METHODOLOGY

@ Log(W) = a+BoWL + B,Log(Other_EXP) + B,Log(In;) +
psLog(Urban,) + BsLog(Open,) + fsLog(Literacy,) +
BeSubsidy, + B7(Shockpgs * RECESION), + Bg(Shockpps *
BOOM)+[o(Shockygg * RECESION), + B1o(Shockygg * BOOM), +
Uy
It should be noted that all variables were considered logarithmically in the
estimation model.
In order to estimate the models during the period 1973-2019, research data
have been collected from the Central Bank of the Islamic Republic of Iran,
the Ministry of Economic Sciences and Finance, the Statistics Center of Iran
and the World Bank.

CONCLUSION and POLICY REMARKS

The results show that the positive shocks of government expenditures on
social and cultural affairs, the chapters of education, physical education,
culture and art, social welfare and health have caused increasing social
welfare significantly. The negative shocks of government expenditures on
chapters of culture and art and education during periods of recession and
social welfare chapter during periods of boom have caused increasing social
welfare significantly. Also, in the negative shocks of government
expenditures on social and cultural affairs during business cycles and the
health chapter during boom periods have reduced social welfare,
significantly. Considering the positive shock of government expenditures,
social and cultural affairs, the chapters of education, physical education,
culture and art, social welfare and health have a greater impact on social
welfare during the boom period. while the results of negative shock of
government expenditures, social and cultural affairs and the education
chapters have a greater impact in the recession period and the chapters of
physical education, culture and art, social welfare and health have a greater
impact on social welfare in boom periods.

Government Expenditure on social and cultural affairs and related
sub-chapters during business cycles has had asymmetric effects on social
welfare. Therefore, with a positive shock of government expenditures,
government social and cultural s expenditures should be spent on the social
welfare, culture and arts, physical education, health and education chapters
during periods of recession and boom. Also, with negative shocks,
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government expenditures during periods of recession should be spent on the
culture and arts and education chapters, and during boom periods on social
welfare, culture, and arts chapters.
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EXTENDED ABSTRACT

INTRODUCTION

The need to achieve high productivity and efficiency in the country's
electricity industry, given the limited resources, increasing electricity
demand, the strong dependence of other industries on this industry and
environmental issues is vital. The best and simplest possible way to increase
production, which can continuously improve the existing conditions, is the
optimal use of resources and improving the efficiency and productivity of
existing power generation devices. Paying attention to this issue in the
electricity sector causes not only the added value of this sector but also the
added value of other production and service units operating in the country,
which are directly and indirectly related to the activities of this sector. A
superficial look at the issues facing public sector enterprises in Iran indicates
that one of the major problems of these enterprises is the pricing of goods and
services. This problem has arisen because the public sector has a ready budget
based on oil revenues, which fluctuates oil revenues on the one hand and the
expectations and violations of the foundations of production on the other
hand, has faced serious problems for public enterprises. This study has tried
to investigate the technical and environmental efficiency of 20 selected
thermal power plants using the output model of non-parametric data
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envelopment analysis (DEA) technique. Also, using the production function
and cost of selected power plants, the code price of electricity in 2018 should
be calculated.

METHODOLOGY

Since the purpose of this study is to compare the technical and environmental
efficiency of selected thermal power plants between 2010-2018 and to
determine the ramsey price of the country, it was not possible to separate the
statistics of production management companies by power plants. Therefore,
restrictions on access to the labor force statistics of all thermal power plants
in the country, limited the statistical population. Due to statistical limitations
and the lack of some data required for this study, it was only possible to study
20 thermal power plants definitively. There are parametric and non-
parametric methods to measure the necessary indicators in this regard. In this
study, the technical efficiency and bio-efficiency of each selected thermal
power plant have been measured using the output-driven model of the non-
parametric data envelopment analysis technique (DEA) and assuming
variable efficiency on a scale. This method is used when the institutes need
more than two factors for producing their output. The input of this study
include the variables of labor force, installed capacity and fuel consumption.
Fuel inputs include gas oil, furnace oil and natural gas. Also, carbon dioxide
and sulfur dioxide were included in the model as undesirable outputs.

FINDINGS

The results of applying the data envelopment analysis method in determining
the technical efficiency show that the average technical efficiency of the
studied power plants was between 71.9% and 87.8%. The study of the average
environmental efficiency of these power plants during this period shows that
this efficiency has been between 71 and 83.8%. So, without the need for more
production factors, it is possible to increase production by 12.29-29% and, in
addition to being established on the efficiency frontier, it is also possible to
produce at an optimal scale. The study of the average environmental
efficiency of these power plants during this period shows that this efficiency
has been between 71 and 83.8%. Therefore, without the need for more
production factors, production can be increased by an average of 16.29-29%.
In addition to being established on the efficiency frontier, it also enabled
production on an optimal scale.
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Tablel. Comparison of average technical efficiency and environmental efficiency of selected power plants
in 1389-1397
Source: research result

Technical Environmental Year
Efficiency

Managerial Technical Managerial Technical

Efficiency Efficiency Efficiency Efficiency

0.917 0.829 0.945 0.839 Average 1389
0.920 0.822 0.840 0.719 Average 1390
0.889 0.799 0.886 0.796 Average 1391
0.987 0.822 0.904 0.825 Average 1392
0.903 0.838 0.840 0.771 Average 1393
0.895 0.773 8717 77/6 Average 1394
0.851 0.710 0.913 0.827 Average 1395
0.869 0.771 0.932 0.854 Average 1396
0.881 0.797 0.949 0.878 Average 1397

CONCLUSION

During the period under review (2010-2018), Rey power plant has always had
the lowest technical and environmental efficiency. The inefficiency of this
power plant has been due to managerial and scale inefficiencies both. The
results show that technical efficiency in 2011 and environmental efficiency
in 2016 per year have decreased simultaneously for various reasons such as
managerial inefficiency or scale inefficiency or both. The amount of carbon
dioxide emissions in 2013 was higher than other years under review, which
was due to the reduction of natural gas consumption. Also, the amount of
sulfur dioxide emissions during the years 2011-2013 due to high consumption
of fuel oil and gas oil was more than other years that this method of fuel
consumption has reduced the bio-efficiency of power plants in 2013. The
same results confirm that based on the three defined scenarios, the coded
prices in different scenarios are estimated at 982, 827 and 780 Rials,
respectively. According to the results, it can be said that pricing based on final
cost has left the industry with a deficit, and based on this, Ramsey pricing can
be a pricing method in this field.
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EXTENDED ABSTRACT

The presence of risk and uncertainty in the financial markets has always
plagued investors and has greatly increased the need for investment portfolio
diversification and investment risk management. In addition to stocks and
gold, currencies and more recently digital currencies and e-money, especially
bitcoin, are alternatives to stocks in Iran. This study investigates the feature
of risk hedging and safe haven for three alternative assets for stocks in the
Tehran Stock Exchange, including foreign exchange, gold coin, and bitcoin,
based on the non-linear model of smooth transition (STR) and using time
series data with daily frequency for common working days from 2014 to
2019.

In this context, the data on the return of each of the three assets - gold,
foreign exchange, and bitcoin- were calculated and modeled separately. In the
specified triple models, first, the return to the price of gold is explained in
terms of the first-order lag of its return and the returns of assets in the form
of stocks, foreign exchanges, and bitcoin. Second, the return of the exchange
rate is defined as a function of its first-order lag; the return of stocks, gold,
and bitcoin, and finally, the return of bitcoin is defined as a function of its
first-order lag, the return of stocks, gold and foreign exchange. After
specifying the models using the J-Multi software and using time series data,
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the calculated return of these three models was tested and estimated. The
results of this study show that firstly gold coins and bitcoin are weak risk
hedges for stocks in Tehran Stock Exchange, but these two assets are strong
safe havens for stocks in Tehran Stock Exchange. Second, the results show
that the foreign exchange asset exhibit both strong hedging and strong safe
haven properties for stocks in the Tehran Stock Exchange. Based on this
research, constructing an investment portfolio consisting of stocks, foreign
exchange, gold, and bitcoin can help manage the investment risk and reduce
the impact of asset price fluctuations. Because foreign exchange acts as a
powerful hedging tool for stocks and can greatly reduce the risk of investment
in the Tehran Stock Exchange. It is therefore recommended that a percentage
of the investment portfolio of those actively working in the capital market be
allocated to foreign exchange so that the overall risk of the portfolio can be
reduced through it. Additionally, given the risk hedge and safe haven roles
that gold, bitcoin, and foreign exchange investments play for stock assets, it
is recommended that investors use these assets as safe havens to protect their
capital in the face of increased risk and price declines in the stock market.
The findings of this study provide valuable guidance for investors and
financial market participants wishing to reduce investment risks caused by
stock price fluctuations.

INTRODUCTION
Stock market investors are always looking for alternatives to stock
investments to hedge their risks by diversifying their investment portfolios so
that they can minimize losses and protect their assets as much as possible in
the event of a stock market crash. In Iran, in addition to stocks and gold,
foreign exchange and more recently digital and e-money especially bitcoin,
are alternative assets to stocks. High inflation, fluctuations in the value of the
local currency, volatility, and large increases in these assets against the local
currency, make these assets of interest to investors and speculators.
Therefore, various studies are carried out around the world to
evaluate these characteristics of alternative assets to stocks. These studies
explore the potential for hedging assets or creating safe havens, especially for
stocks and gold. However, a very important point in this context is that the
relationship between the stock market and other alternative assets, especially
gold, can be assessed at a number of different phases. For example, if the
return on equity is high and positive, the relationship is different than if the
return on equity is negative and in a recession. Therefore, we cannot apply
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valid time series models and must use non-linear models instead. Linear
models will no longer be able to assess the risk-hedging and safe haven
characteristics for stocks. Therefore, we need to apply a model that has the
maximum processing power of the relationships and identifies the non-linear
relationships. Non-linear models are a family of non-linear regression models
that allow the regression relationship to be modeled in a non-linear manner
by specifying a non-linear relationship between the dependent and
explanatory variables, the inter-phase transition threshold, and the transition
variable. Therefore, when the transition variable reaches a threshold, the
relationship between the dependent variable and the set of explanatory
variables will change and thus can change from a significant relationship to a
non-significant relationship or from a positive significant to a negative
significant relationship. This transition between phases is modeled in a
variety of ways, but one of the most widely used non-linear models is the
smooth transition model. Unlike the threshold model, in the STR model the
transition between phases is smooth and constant, which is more consistent
with reality. On the other hand, volatility and heteroscedasticity are among
the important characteristics of asset prices. Therefore, besides the non-linear
relational modeling, heteroscedasticity modeling is also important to validate
the estimation results.

Following the above, what has not been discussed in previous
empirical studies and is considered to be the challenge of this study is to
simultaneously consider the role of risk hedging or safe haven for the three
alternatives to equity assets based on appropriate econometric methods that
can accommodate the characteristics of heteroscedasticity and non-linear
behavior. To this end, the STR model along with heteroscedasticity in
investigating the role of risk hedging or safe haven of financial assets
alternatives to stock is proposed as an innovation of the article.

Methodology

The STR model is a generalized version of the univariate threshold
autoregressive model (TAR) presented by Tong (1990) and the univariate
Smooth Transition Autoregressive Models (STAR) model presented by Chan
and Tong (1986). The standard STR model complies with the following
regression form:

(¢H) Ve =1'ze +0'2:G(s, 7, ¢) +up
Where,z, = (W{,X,"), inaway that W, = (1,y;_4,...,¥t—p), Where p equals
the optimal lag for auto-regression of the dependent variable that must be
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(forme di

determined. On the other hand, X; = (x1¢,..., Xx¢) contains the independent
variable “k”. w and 6 represent the vector of estimable parameters. s; is the
transition variable, which can be any of the explanatory variables or a lag of
the dependent variable or the time series variable, and also “y” is a uniform
parameter that shows the speed of transition between phases, and “c” equals
to the threshold value of the transition variable, in transition between different
phases. In equation (1), G(s¢, v, c) is the transition function and can be
defined as logistic or exponential.

Findings

The first model:

In the first model, the explanatory variables can explain 17% of the variation
of the dependent variable. There are two phases of changes in this model.
when the transition variable (exchange rate return) crosses the threshold value
of -3.45% to the second threshold which is equal to 11.52%, the relationship
between the gold return, foreign exchange, stocks, and bitcoin variables
follows a linear model, and when the value of the transition variable is lower
than the lower threshold of -3.45%, or higher than the upper threshold of
11.52%, the relationship between the dependent variable and set of
explanatory variables moves from phase 0 to phase 1 and will change from a
linear relationship to a non-linear one. The results show an impact factor of -
0.04 for the linear part of the stock return, which is not statistically significant.
therefore, gold is considered a low-risk hedge against stocks, because the
coefficient of the equity return variable in this equation is not significant. On
the other hand, the total impact factor for equity returns is positive and
significant for both the linear and non-linear parts. Indeed, the non-linear part
has an impact factor of 1.36 on stock returns, which is much larger and
statistically more significant than this coefficient for the linear part.
Therefore, we can say that gold is a strong safe haven for stocks.

The second model:

The estimated regression coefficient for the second model is 19%, indicating
that the independent variables can explain 19% of the change in the dependent
variable. The linear part of the stock return variable has a significant and
positive coefficient of 0.2, suggesting that foreign exchange is a strong risk
hedge for stocks due to its significance. On the other hand, the sum of the
Impact Factors of the stock return in the linear and non-linear parts is
significant (since they have their own significance in both parts), so it can be
said that foreign exchange assets are a strong safe haven for stocks. The inter-
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phase transition speed, which has the same slope as the transition function,
equals 10 in the estimated model for foreign exchange assets, and the values
of the first and second thresholds of the transition variable, i.e. the first-order
lag of the exchange rate return, are estimated to be -5.59% and 7.24%. In
other words, the relationship between the foreign exchange and other assets
goes from phase 0 to phase 1 at a high and significant speed and becomes a
non-linear relationship when it crosses the upper threshold i.e. 7.24% or when
the value of the transfer variable is less than the lower threshold i.e. -5.59%.
In addition, when the value of the transition variable is less than the lower
threshold or more than the upper threshold, the model will be linear.

The third model:

In the third research model, the Bitcoin price return variable is set as a
dependent variable as well as a function of the rate of return of foreign
exchange, stocks, gold, and the first-order lag of the Bitcoin rate of return.
Based on various studies and results, the first-order lag variable of Bitcoin
return is considered a transition variable in this model. The model that is
retained to estimate the third model is the STR model with single-phase
alternations. Therefore, a threshold value and a value for the inter-phase
transition rate will be estimated. As the results show, the coefficient of
determination in this regression is 0.16. The set of independent variables
generally explains 16% of the dependent variable. Therefore, we can say that
this regression is generally not significant. The weak connection between the
Bitcoin price and the prices of other assets in the model is the reason for
obtaining such a result. The Impact Factor of stock return in phase 0 is
positive and non-significant, therefore Bitcoin cannot be a strong risk hedge
against stocks. On the other hand, the Impact Factor of stock return in phase
1 is negative, significant, and a much larger number than the same value of
this coefficient in phase 0. Therefore, the sum of the stock return coefficients
in both linear and non-linear parts is negative and significant, so it can be said
that Bitcoin is a strong safe haven for stocks. The Impact Factor of gold and
foreign exchange prices are not significant in any of the phases 0 and 1. Based
on the results, the inter-phase transition speed is estimated to be 1.14 and the
threshold of phase change for the first-order lag variable of Bitcoin return is
21.17%. Therefore, when this number is exceeded and with a transition speed
of 1.14, the relationship between Bitcoin and other assets will move from
phase 0 to 1. It seems that In comparison with other assets such as gold and
foreign exchange, the transition speed in the estimated model for Bitcoin is
lower. In fact, the speed of inter-phase damping in the estimated model for
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Bitcoin is lower than other assets. This means that when the return of a
previous period of Bitcoin reached 21.17%, the relationship between Bitcoin
and other assets changes at a low speed.

The error terms of the third model are serially de-correlated and
homoscedastic. Furthermore, there is no non-linear behavior in the error terms
of the model. These results indicate the validity of the estimated model.
Therefore, it is possible to rely on and interpret the results.

Conclusion

The purpose of this study was to test the possibility of creating a risk hedge
or a safe haven for stocks using its three alternative assets, including gold,
foreign exchange, and digital currency (Bitcoin). For this purpose, in this
study, daily time series data from 2014 to 2019 and the non-linear time series
econometric model of a smooth transition or STR were used.

The results indicate that the gold asset is a strong safe haven for stocks, but it
cannot be a strong risk hedge for the stocks of the Tehran Stock Exchange.
Foreign exchange asset is a strong hedge and safe haven for stocks in Tehran
Stock Exchange. Ultimately, Bitcoin may be a strong hedge for stocks, but it
is a strong safe haven for stocks on the Tehran Stock Exchange. In this way,
all three hypotheses specified in this article are accepted.

According to the results, investors in the Tehran Stock Exchange should
choose their investment portfolio as a mix of foreign exchange and stocks
because the foreign exchange acts as a strong risk hedge against stocks and
can significantly reduce the risk of investing in the Tehran Stock Exchange.
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