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Abstract: 

The literature on financial development and poverty reduction has received growing attention over 

the last decade. It alleviates poverty by imposing a positive effect on GDP growth, however, less 

recognition has been drawn towards its indirect impact on poverty via CO2 emissions. This paper 

assesses the connection between financial development, CO2 emissions and poverty in Iran. In this 

respect, the ARDL cointegration technique has been applied to develop a model using five series 

of data for Iran during 1986: Q4 to 2016: Q4. The results show that an increase in the multilateral 

financial development index is likely to have a decreasing effect on the head-count ratio in the 

long-run horizon while inversing the negative effect of CO2 emissions release on poverty increase. 

In conclusion, a well-developed financial system is critical for decreasing losses of emissions on 

living standards, which is useful for policymakers, especially in natural resource-rich developing 

economies. 
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1. Introduction 

One of the main objectives of all governments is poverty eradication along with economic 

growth. Previous studies have focused on various factors affecting poverty flows; however, recent 

attention has been placed on the impact of climate change on the livelihood of poor populations. 

This focus is based on the economic impacts of climate change on the wellbeing of individuals, 

which can change the flow of people falling into poverty. Although the phenomenon of climate 

change is associated with biotic processes, economic impacts have occurred via considerable 

greenhouse gas emissions over the last 150 years (Solomon et al., 2007).  

CO2 as one of the major sources of greenhouse gases can be emitted from fossil fuels, which 

have considerably risen since 1900. Since 1970, fossil fuel combustion and industrial processes 

have become the most common sources of CO2 emissions globally, and they have been associated 

with a 78 percent increase of total greenhouse emission from 1970 to 2011 (EPA1, 2018). In this 

regard, Iran is one of the most top oil-rich economies, contributing to the highest share of CO2 

emissions globally. Evidence indicates Iran has experienced a massive increase in the total amount 

of CO2 emissions from fossil-fuels (similar to Saudi Arabia), averaging 48% (metric tons per 

capita) and about 75% (kt) during 2000–2014 (World Bank data, 2018a).  

The emissions of this gas may have a significant effect on the poor in natural resource-rich 

countries such as Iran. In this respect, some studies that have shown that CO2 emissions (as an 

index of climate change) have led to the increase of the poverty index by creating environmental 

disasters such as floods, droughts, and severe heat waves. As an example, poor households, 

                                                           
1 . Environmental Protection Agency 
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especially in rural areas, have environmental income coming from agriculture resources and this 

makes up 28 percent of their total revenues (Angelsen et al., 2014). In this case, environmental 

shocks may cause a decline in agricultural products, making the poor populations poorer (Wunder 

et al., 2018).  

There are ongoing researches about the negative effects of CO2 emissions on poverty, though 

it seems that there is a paradox about the policies made by governments regarding this issue. In 

fact, although the common analysis suggests the vulnerability of low-income households to CO2 

emissions, some of the major emitters of CO2 such as Iran, Saudi Arabia, Russia, and the USA 

have not pursued or adopted strict CO2 reduction policies in their future development projects. So, 

considering this paradox can shed some light on economic growth reliance on releasing sectors 

such as fossil fuel industries. Moreover, imposing limitations against these critical sectors could 

possibly create some destructive drawbacks in major macroeconomic indicators such as 

employment, total production, and poverty. 

In the case of resource-based developing economies, CO2 emitter industries have a 

significant share in the economic growth of their countries. Although these countries have a high 

total output of CO2 emissions and may increase the contingency of natural disasters (such as floods, 

droughts, and so on) and so increase poverty, the production growth of these industries can 

alleviate poverty through their positive impacts on economic growth. The latter is a new approach 

on the economic consequences of CO2 emissions that has been considered in the current study. 

In regard to this new view and to find a solution for poverty in such economies, we have 

focused on the crucial role of financial development as the main infrastructure in poverty 

reduction. However, there may be a contradiction regarding the effect of financial development on 

poverty flows and this could be associated with its indirect impact on poverty through expanding 
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CO2 emissions. As, higher financial development allows investment increase in emitting 

industries, it can stimulate economic growth leading to poverty reduction in resource-rich 

developing countries. However, its stimulating effect on economic growth may lead to more CO2 

emissions that could escalate poverty in such countries via some natural disasters. As a result, the 

main purpose of this study is to investigate how the negative effects of high CO2 emissions on 

poverty could be compensated through constructive impacts of financial development.  

This is a very crucial issue in Iran, as on the one side, reducing CO2 emissions based on 

Iran's obligations in the Paris Agreement (if it is confirmed by the Iranian parliament) is still a 

matter of debate among Iranian politicians. On the other side, utilizing the financial system to 

improve overlooked potentials and achieve economic growth is among the main priorities of 

policymakers. Thus, the government has to make a critical decision about its obligation in the near 

future about reducing CO2 emissions and the dependence of poverty oscillation on economic 

growth that might be correlated with financial investments in sectors that are the main CO2 

emitters. 

In this study, first we have detected the effective factors associating with the headcount ratio 

as an index of poverty along with emphasizing on the role of financial development and CO2 

emissions. In this regard, using the ARDL approach, the partial effects of financial development 

and CO2 emissions on poverty have been studied during 1986: Q4 to 2016: Q4 in Iran. The ARDL 

cointegration technique has several advantages over time series analysis models. The main 

advantage of this method in comparison with other time series approaches is in identifying 

cointegration when we have multiple cointegrating vectors. Basically, in this approach it is 

assumed to be only a single long-run relationship between the dependent and the explanatory 

variables of the model (Pesaran et al., 2001). Moreover, applying this method gives us the Error 
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Correction Model (ECM) that indicates short-run adjustments towards its long-run equilibrium 

without losing long-run information (Pesaran and Shin, 1999). 

Overall, the novelties of this study are as follows: 1- This is a first time series assessment of 

the connection between financial development and poverty through CO2 emissions. 2- It is inspired 

by Wooldridge (2012), instead of analyzing the multiple effects of financial development and CO2 

emissions on poverty, we have calculated the partial effects of financial development with regard 

to the impact of CO2 emissions on poverty. In fact, applying this technique is necessary to achieve 

the goal that has been neglected in most of the recent studies and has led to incorrect results. 3- 

We have considered the financial structure of Iran, which is mainly bank-based. So, we took into 

account the size, efficiency, and activity of the financial banking system through a multilateral 

financial development index applying the PCA technique1. Therefore, more reliable results are 

provided due to the impacts of financial development on poverty in Iran.  

This study is structured as follows: Section 2 provides a more detailed description of the 

literature about the relationship between climate change and poverty; then the analysis of the 

concept about the importance of financial development and its indirect effects on poverty 

throughout climate change have been studied. Section 3 describes the data and outlines the 

methodology. In section 4 and 5 the empirical results have been proposed and section 6 concludes 

the paper. 

2. Literature review 

Poverty reduction is a fundamental goal of policymakers, and Iran is not an exception. The 

empirical surveys of statistics related to Iran have shown that through the country’s development 

                                                           
1 . Following Yang et al. (2017), Rea et al. (2016) and Keho (2010). 
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programs, poverty reduction has been considered. Actually, after the Islamic Revolution and the 

eight year Iraq-Iran war, development plans continued and the country's first post-revolution 

development program was applied during 1990-1994. In this way, other development plans were 

approved in the form of five-year planning programs. It should be noted that, although poverty 

eradication has been a major goal of Iranian politicians since the beginning of the development 

program, so far empirical facts illustrate that the poverty line in urban households of the country 

in five socioeconomic development programs has experienced a slight upward trend. During 1990-

2015, with the exception of some periods: 1992-1994, 2001-2002 and 2008-2013, the poverty rate 

has escalated (Fig. 1).  

>> Please Insert Figure 1 here<< 

In economic studies, the poverty line is used to distinguish the poor from the rest of the 

population and in order to measure the poverty line, absolute poverty and relative poverty are used 

(Simler and Arndt, 2007). However, one of the common poverty indices is the head-count ratio 

index. This indicator is defined as the percentage of the population living in households with 

consumption or income per person below the poverty line. Thus, it shows the ratio of the number 

of poor people to the total population in the country, as follows: 

𝐻 =
𝑞

𝑛
∗ 100  

Where: 

q: the number of the poor and n: total population. 

Numerous studies have dealt with effective factors on poverty reduction in developing 

countries, such as the positive effect of health and education (Olopade et al., 2019; Dao, 2008), 
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empowerment of women (Bueno and Morefeild, 2017), and investment in agriculture (FAO1, 

2017). However, most of them have considered the impacts of economic growth on poverty 

eradication (Kakwani, 1993; Son and Kakwani, 2004; Angelsen and Wunder, 2006 and  

Odhiambo, 2009; Quy, 2016) while ignoring the role of climate change as a key issue in changing 

poverty indicators, even though climate change resulting from human-related process has the 

potential to change the predisposition to poverty in many countries (Fujji, 2016). 

Reasons exist for the vulnerability of the poor to the negative impacts of climate change, on 

the other hand, it is possible some benefits are associated with climate change-related events (Table 

1). 

>> Please insert Table 1 here<< 

 

Based on data from the World Bank (2014), CO2 emissions2 is about 8.28 metric tons per 

capita in Iran (an average 7.04 during 2000-2014), which places it in the upper-middle rank among 

other countries like the natural resource-rich countries of Qatar (45.42), Saudi Arabia (19.52), the 

United States (16.49), the Russian Federation (11.85), and Venezuela (6.02), which released more 

than the world average in 2014 (Fig. 2). 

An important issue that has in recent years attracted much attention globally is the reduction 

of CO2 emissions, leading to the adoption of the Paris Agreement (2015). Despite such a binding 

commitment, the facts indicate that some major emitting countries are not prepared to fulfil their 

obligations. For example, the US has explicitly announced that it will withdraw this commitment, 

the Russian Federation has announced that it will review its commitments in 2019, Saudi Arabia 

                                                           
1 . Food and Agriculture Organization 

2 . Data for carbon dioxide emissions include gases from the burning of fossil fuels and cement manufacturing, but 

excludes emissions from land use such as deforestation. 
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has made ambiguous commitments, Qatar has made qualitative and non-measurable commitments, 

and Venezuela has made absolute conditional commitments. The Paris Agreement status in Iran is 

also under investigation by the Islamic Consultative Parliament1. 

 

>> Please Insert Figure 2 here<< 

Distinctive decisions made by major CO2-producing countries are mainly related to the 

economic and social challenges that are sought after implementation of this global agreement. 

Carbon dioxide emissions, due to its complex and widespread connections to energy production 

and supply, along with all major macroeconomic components of the country, can have a significant 

impact on a country's export. Upon this viewpoint, Iran's status should be analyzed carefully in 

case it reduces its CO2 emissions, because it may lose its export potentials.  

First, it should be noted that according to the "Iranian Second National Communication 

(2010)" in the baseline scenario, Iran's emissions will reach 6250 million tons in 2025, from 610 

million tons in 2010. However, if the official plans are to include all emission reductions, by 2025 

Iran will reach about 700 million tons (64% reduction compared to the ongoing scenario). In 

addition, based on the Iranian Second and the Third National Communications to UNFCCC2, 

slightly more than 80 percent of Iran's climate change is related to greenhouse gas emissions due 

to the energy sector and with a combustion base (Naseri and Ahadi, 2016:28). The most critical 

point is that the commitment to reduce at least 4%3 compared to the current release of CO2 will 

reduce Iran's national production by 4 billion Rials, which will account for about 12.1% of the 

                                                           
1 . The Islamic Consultative Parliament  is also referred to as the  Iranian Islamic Majlis 
2 . United Nations Framework Convention on Climate Change 
3 . The Nationally Determined Contributions (NDC) GHG target for Iran is 4% below business as usual (BAU) of 

1540 Mt CO2 in 2030; 12% with international support (IEA, 2018:14). 
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total economy. In addition, the cost of reducing CO2 emissions per capita to Iran's economy is 3.16 

million Rials. 

Reduction of 4% release of this gas means a reduction of 8902.9 thousand tons of carbon 

dioxide. However, the largest decrease in the volume of production is attributed to the 

transportation sector (-10.49%), followed by oil production and oil refineries (-3.26%), production 

of chemicals (-84%), production and transmission and distribution of electricity, gas and water (-

0.8%), and extraction of crude oil, natural gas and minerals (with -0.64%) (Nazari, 2017: 26).  

Besides, 12% reduction in CO2 emissions (based on the second scenario) in Iran will lead to 

a decrease in the national production by 180078.8 billion Rials, which would account for 7.2% of 

the total economy (Nazari, 2017:28). Similarly, it is important that on average, about 79 percent 

of total employment is in two sectors of services and industry in Iran during 2000-2017 (World 

Bank data, 2018b). So, any decline in the production of these two critical sectors will have a 

dramatic impact on the country's employment rate and poverty.  

As a result, although CO2 emissions negatively affect Iran's economy (as discussed earlier), 

stylized facts suggest that there may be also indirect positive effects driven by emissions on its 

national income and poverty. Furthermore, new studies have shown that the economic recession 

after 2010, as well as the adverse effects of international sanctions against Iran's economic growth, 

will stimulate CO2 emissions in Iran in the future (Naseri and Ahadi, 2016:30). Therefore, it seems 

that finding a solution to increase economic growth should be the priority of policymakers so as 

to decrease poverty. However, it may increase the production of energy-intensive industries (which 

are the most carbon dioxide emitters in Iran). 
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In this case, the Poverty Reduction Strategy1 initiative, which also has been emphasized in 

the Millennium Development Goals recommended by the United Nations, should be applied in 

Iran’s economy because of its association with enhancing economic growth and poverty 

eradication. Meanwhile, one of the top ten priority sectors in PRSs is related to the financial sector 

(World Bank Report, 2004:15). In this regard, an extended body of literature on the growth benefits 

of financial development has reached two clear conclusions. Higher levels of financial 

development accelerate the growth in the long-run through the scale effect (raising the number of 

transactions and the level of aggregate savings) and through improving economic efficiency 

(enhancing the quality of decisions in the financial sector, rising efficient allocation of resources, 

and decreasing the costs that financial intermediaries are faced with) (Knoop, 2008; King and 

Levine, 1993; Aghion, et al., 2005). 

By and large, we are likely to concentrate on the role of financial development through the 

supply side, although it may be affected via the demand side. The financial system is an 

infrastructure that facilitates credit access as well as influencing real macroeconomic variables 

such as total production productivity, economic growth, inflation and other critical determinants 

of economic development. Lack of a developed financial sector is one of the main obstacles in the 

path of economic growth and the reduction of poverty because financial development leads the 

country's financial resources (savings) towards key sectors, such as health and education, which 

may help the poor to move out of poverty.  

On the whole, the number of studies conducted on financial development and the poverty 

reduction nexus is very limited. In reference to the existing theoretical literature, financial 

development has direct and indirect impacts on poverty reduction (Table 2). 

                                                           
1 . Poverty Reduction Strategies recommended by World Bank (Ingra, 2004). 
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>> Please insert Table 2 here<< 

Considering the McKinnon conduit1 (1973), Jeanneney and Kpodar (2011) have suggested 

that there are two discriminate channels through which financial intermediaries may give benefits 

to the poor: deposits, and credits. They have indicated that although financial development is likely 

to increase financial instability that may have a detrimental effect2 on the poor, its benefits through 

economic growth outweigh its costs in developing countries.  

There is substantial literature on improving indirect impacts of financial development on the 

livelihood of the poor, which is economic growth. Nevertheless, the main point is that no consensus 

exists about its positive effect on poverty reduction when we include the impact of CO2 emissions 

on poverty as financial development may have a positive effect on releasing this gas through 

economic growth, and finally there may be another indirect impact from financial development to 

poverty reduction. To find out more, we have to consider the contradictory indirect effects of 

financial development on poverty from the supply side. 

Considering the supply side, financial development could be beneficial for the poor who are 

exposed to the negative effects of climate change. The mechanism is through facilitating risk 

management in investment projects related to decreasing CO2 emissions, stimulating incentives 

for choosing available low-carbon alternatives, and expanding activities toward environmentally 

friendly technologies (Sierra et al., 2008: 35). So, the more developed financial system could be 

critical for evaluating and reducing the financial risks of national climate change investment 

                                                           
1 . Which assumes that even if financial institutions do not provide credit to the poor, they are still useful to the poor 

because they offer a profitable way to save. 
2 . However, Rewilak (2017) has indicated that financial instability and banking sector inefficiency have no detrimental 

effects on poverty reduction in developing countries (Rewilak, 2017: 176). 
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projects (IFC report, 2014). Sierra, et al. (2008) show that an effectual response to climate change 

must integrate both mitigation (to reduce CO2 emissions) and adaption (to adopt resilient 

strategies) (Sierra et al. 2008:3), and financial development could be critical in both of them in low 

and middle-income countries. However, on the contrary, there are some facts in resource-driven 

countries that have shown financial development may increase CO2 emissions in countries where 

their GDP growth mainly belongs to CO2 emitter industries that have dominated the national 

production.  

So, financial development could be critical in reducing poverty via two distinct ways. The 

first one, which is commonly found in the literature, is the effects in mitigating CO2 emissions 

through climate-friendly investments and so reducing poverty. However, a second option is that it 

may alleviate poverty by imposing a positive effect on GDP growth, although part of this effect 

may be eliminated via the negative effects of increasing CO2 emissions. Based on data extracted 

from the National Development Fund of Iran (2013), about 68 percent of financial assets in the 

banking sectors have been mobilized to the oil and gas and mineral sectors (which are the greatest 

CO2 emitters in the country). So, financial development could decrease poverty via stimulating 

economic growth, although it may lead to increasing the release of CO2, leading to climate change 

that could lead to further poverty.  

As shown in Fig. 3, the aim of this study is to investigate the complex relationship between 

financial development and poverty by focusing on its indirect impact on poverty through releasing 

CO2. As it was explained before, financial development may lead to reducing poverty through its 

direct effects (Table 2). However, it can lead to increased CO2 emissions through economic growth 

and this may increase poverty. So, the result becomes uncertain and the final impact of financial 

development on poverty depends on how much its impacts on the emissions of CO2 affects poverty. 
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>> Please Insert Figure 3 here<< 

As a result, the novelty of this paper brings new insights into the impacts of financial 

development on poverty, which is very important for policymakers who aim at decreasing poverty 

to achieve economic growth. The results of this study enrich the analysis and provide a better 

understanding of financial development impacts on the poor, especially in natural resource-rich 

developing economies wherein their growth is heavily based on their emitting industries. Our 

findings are more applicable for the governments of such countries which need financial 

development to compensate the negative effects of CO2 emissions on their economy in the long-

run.  

In addition, it should be noted that previous studies have considered only one or some aspects 

of the financial system and financial development and a multilateral concept has been neglected. 

Also, most of these studies have not paid attention to the prominent role of the banking sector 

comparing to financial markets on poverty reduction (Zhang and Naceur (2019)). Neglecting these 

two critical issues could be important when we want to study the effects of financial development 

on the poor's welfare. So, compared to the previous studies, we have considered the structure of 

Iran's financial system, which is bank-based1. Moreover, we have studied the potential of financial 

development in the banking sector through seven proxies that cover most of the variations in this 

sector in Iran.  

3. Data and Methodology 

                                                           
1 . Public and private bank assets have allocated the largest share of the Iranian financial system’s assets (IMF report, 

2011). Also, in average, more than 80 percent of financial resources belong to the banking sector in Iran during last 

forty years (World Bank data, 2018b) 
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a. Data 

To explore the subject of the present study, we applied historical data extracted from the 

World Bank, International Country Risk Guide, and Central Bank of Iran during the time span of 

1986: Q4 to 2016: Q4. The collected time series have been described as follows to estimate the 

short and long-run behavior of the issued variables below in Iran. 

 HeadC: Poverty headcount ratio at $3.20 a day (2011 PPP) (% of population) (World Bank 

data, 2017b). 

 FD: Multilateral Financial Development index extracted from Financial Structure and 

Development Dataset of World Bank (2017a) is the weighted average of seven major indices 

(calculated by the PCA) in the banking sector. These indices take into account the size, 

efficiency and activity of the financial banking system in Iran. The seven indices are as follows: 

1- Private credit by deposit money banks and other financial institutions to GDP, 

2- Deposit money banks assets to (deposit money + central) bank assets, 

3- Central bank assets to GDP, 

4- Deposit money bank assets to GDP, 

5- Liquid liability to GDP, 

6- Financial system deposits to GDP, 

7- Bank credit to bank deposit1 

As mentioned earlier, the combined financial development index is calculated by the 

Principal Component Analysis (PCA) technique based on the covariance matrix2. 

                                                           
1 . See Beck et al. (2000) 
2. Note that there are two approaches in applying the PCA technique: PCA based on covariance matrix and PCA based 

on correlation matrix. The use of covariance matrices does have one general and one particular advantage over 

correlation matrices. The general advantage is that statistical inference regarding population PCs based on sample PCs 

is easier for covariance matrices than for correlation matrices. The second advantage of covariance matrices holds in 

the special case when all elements of FDt (introduce above) are measured in the same units (Jolliffe, 2002).  



15 
 

 CCKG: CO2 emissions (kg per 2010 US$ of GDP) (World Bank Data, 2018b) 

 HC: With reference to Barro and Lee’s (2013) approach in introducing a new way of estimating 

human capital, in this paper this variable shows the average years of schooling in different age 

groups which is distributed in population over 15 years old1. Moav and Neeman (2012) have 

shown that there is a positive correlation between human capital and income. Also, Santos 

(2011) indicates that higher quality of education have positive impact on decreasing poverty. 

 INFL: Inflation, consumer prices (annual %) (World Bank Data, 2018b). Easterly and Fischer 

(2001) have shown that the vulnerability of poor people to inflation is more than the rich and 

inflation is a major concern in poor nations. Álvarez et al. (2018), also confirm that commodity 

prices have significant impact on poverty in resource-based countries. 

 TRAD: Trade (% of GDP) as a proxy for openness (World Bank Data, 2018b). Gourdon et al. 

(2008) have shown that there is a strong relationship between openness and poverty and it will 

increase poverty in poor countries where the share of low-skilled labor force is high. 

If we look back at Fig 3, we see how the core variables of our model interact with each other. 

However, as the GDP has been implied in the multilateral proxy for financial development and 

CCKG, we will not include this variable in our specifications once more to avoid multicollinearity 

in our model. 

 

 

>> Please Insert Figure 4 here<< 

 

                                                           
1 . For more details see Barro and Lee (2013) 
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The Fig 4, indicates the plot of our data, in which some features of our variables, such as 

existence of trend in almost all of them. In accordance with Box and Jenkins (1976), a three-stage 

approach of identification, estimation, and diagnostic checking to pure time series modeling is 

suggested, which is still valid and practicable. 

Through the identification stage, series plotted, and the slowly decaying behavior of the 

autocorrelation function suggests the existence of non-stationary characteristics in variables. 

Practically a logarithmic or Box-Cox transformation is used to overcome the problem since 

differencing can lead to losing some critical information. Thus, the logarithmic form of the data 

has been used to run the unit root test, and the results are as follows (Table 3). 

 

>> Please Insert Table 3 here<< 

As Perron (1989) has mentioned in his study, a close relationship between structural changes 

and unit roots exist. He has stated that the presence of structural breaks in series can induce non-

stationary behavior in our data. Therefore, in order to make sure if the order of integration of our 

variables is consistent with the ones reported in Table 3, we also conducted a unit root test with 

structural breaks (Table 4).  

 

>> Please Insert Table 4 here<< 

The unit root results with breaks also show that all variables are I(1) except for the Human 

Capital (LHC) and Poverty Index (LHeadcount). This result is consistent with the unit root results 

without breaks. However, the breaks coincide with the major national and global financial and 

economic crisis of the early 2000's recession, 1997 to 1999 Asian financial crisis, 2007-2011, 
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global financial recession, and UN and US sanctions that are affected the country's situation. In 

this regard, corresponding to break dates in Table 4, dummy variables were defined and inserted 

in the model.  

Since we are dealing with a time series data, due to the restrictive assumptions and insistence 

of classical statistics upon unbiased estimates in the OLS method, it may not be appropriate for 

analysis of this model. If all the series were integrated of order one, I(1), then we could conduct 

conventional cointegration methods for analysis such as the Johansen-Juselius (J-J). However, 

since two of our variables are I(0), we need to use other methods, among which the most popular 

being the Autoregressive Distributed Lag (ARDL) technique.  

b. Methodology 

Following the combination of series with different levels of integration in our model, first 

we can use the ARDL bounds testing approach developed by Pesaran et al. (2001) to test the 

existence of a long-run relationship among our variables. In accordance with Pesaran et al. (2001), 

we used the ARDL model irrespective of the variables order of stationarity, except for I (2) 

variables, specification of our model will be as follows: 

∆𝐿𝐻𝑒𝑎𝑑𝐶𝑡 = 𝛼0 + 𝛼1𝐿𝐻𝑒𝑎𝑑𝐶𝑡−1 + 𝛼2𝐿𝐶𝐶𝐾𝐺𝑡−1 + 𝛼3𝐿𝐹𝐷𝑡−1 + 𝛼4𝐿𝐹𝐷𝐶𝐶𝐾𝐺𝑡−1 + 𝛼5𝐿𝐻𝐶𝑡−1

+ 𝛼6𝐿𝐼𝑁𝐹𝐿𝑡−1 + 𝛼7𝐿𝑇𝑅𝐴𝐷𝑡−1

+  ∑ 𝜑𝑖∆𝐿𝐻𝑒𝑎𝑑𝐶𝑡−𝑖 +

𝑛

𝑖=1

∑ 𝜋𝑖∆𝐿𝐶𝐶𝐾𝐺𝑡−𝑖 +

𝑛

𝑖=1

∑ 𝜏𝑖∆𝐿𝐹𝐷𝑡−𝑖 +

𝑛

𝑖=1

   ∑ 𝜌𝑖∆𝐿𝐹𝐷𝐶𝐶𝐾𝐺𝑡−𝑖

𝑛

𝑖=1

+ ∑ 𝜔𝑖∆𝐿𝐻𝐶𝑡−𝑖

𝑛

𝑖=1

+ ∑ 𝜈𝑖∆𝐿𝐼𝑁𝐹𝐿𝑡−𝑖 +

𝑛

𝑖=1

∑ 𝜍𝑖∆𝐿𝑇𝑅𝐴𝐷𝑡−𝑖

𝑛

𝑖=1

+ 𝜇𝑡                                              (1) 
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Where ∆ is the difference operator, α1, .., and α5 are the long-run and φi, πi, τi, ρi, ωi are 

short-run parameters, and μt is the residual in period t. The lag length of the ARDL is chosen based 

on the criterions applied in the diagnosis of the VAR order. In the above mentioned equation, the 

null hypothesis, no cointegration among the variables, is H0: α1 = α2 = α3 = α4 = α5, while H1, 

the alternate hypothesis of long-run relationship existence is H1: α1 ≠ α2 ≠ α3 ≠ α4 ≠ α5 . In 

order to investigate the cointegration existence among variables we compared the F-statistic gained 

by executing the test with two asymptotic critical values generated by Pesaran et al. (2001). If the 

estimated F-statistic results in a greater value than the upper critical, then the long-run relationship 

is approved, otherwise it means absence of cointegration among series. In case the null hypothesis 

is rejected, then we can proceed to estimate the error correction model (ECM): 

∆𝐿𝐻𝑒𝑎𝑑𝐶𝑡 = ∑ 𝜑𝑖∆𝐿𝐻𝑒𝑎𝑑𝐶𝑡−𝑖 +

𝑛

𝑖=1

∑ 𝜋𝑖∆𝐿𝐶𝐶𝐾𝐺𝑡−𝑖 +

𝑛

𝑖=1

∑ 𝜏𝑖∆𝐿𝐹𝐷𝑡−𝑖

𝑛

𝑖=1

+ ∑ 𝜌𝑖∆𝐿𝐹𝐷𝐶𝐶𝐾𝐺𝑡−𝑖 +

𝑛

𝑖=1

∑ 𝜔𝑖∆𝐿𝐻𝐶𝑡−𝑖

𝑛

𝑖=1

+ ∑ 𝜈𝑖∆𝐿𝐼𝑁𝐹𝐿𝑡−𝑖 +

𝑛

𝑖=1

∑ 𝜍
𝑖
∆𝐿𝑇𝑅𝐴𝐷𝑡−𝑖

𝑛

𝑖=1

+ 𝛾𝑒𝑐𝑚𝑡−1 + 𝜀𝑡                                                                     (2) 

Following Pesaran et al. (2001) the short-run coefficients are still φi, πi, τi, ρi, ωi , while γ is the 

rate of the adjustment of short-run coefficients to their equilibrium values. 

 

4. Empirical results  

Based on the results derived from the bounds testing approach to co-integration (developed 

by Pesaran et al. (2001) the null hypothesis is rejected, and thus there exists a cointegration among 

our data series. Considering the estimated F-statistic (3.92), which is higher than the upper bound 
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of the significance levels, there is a long-run relationship among poverty, financial development, 

CO2 emissions, and human capital (Table 5). 

>> Please Insert Table 5 here<< 

Then, as there exists a cointegration among poverty, financial development, CO2 emissions, 

and human capital, we proceed to the short-run, the ECM, and the long-run estimate of the financial 

development and CO2 emissions on poverty in Iran. The results are illustrated in Tables 6 and 7. 

>> Please Insert Table 6 here<< 

>> Please Insert Table 7 here<< 

5. Interpreting Models with Interaction Term 

Sometimes, a dependent variable’s partial effect, elasticity, or semi-elasticity is subject to 

the magnitude of another explanatory variable. However, it is tricky to interpret the parameters on 

the original variables when an interaction term is included. For instance, in the first equation (1), 

that shows the effect of financial development and CO2 emissions on poverty, the partial effect of 

FD on poverty (holding all other variables fixed) is: 

∆𝐿𝐻𝑒𝑎𝑑𝐶

∆𝐿𝐹𝐷
= 𝛼3 + 𝛼4𝐿𝐶𝐶𝐾𝐺𝑡−1                              (3) 

If α4 > 0, then (3) implies that a percent development in the financial sector yields a higher 

increase in poverty considering the CO2 impact. In other words, there is an interaction effect 

between financial development and CO2 emissions, which influences poverty. This interpretation 

may not be of much interest. Preferably, we must carefully use interesting values of FD or CO2, 

e.g. the mean or median, into the initial estimated equation. Generally, it is more effective to re-
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parameterize a model so that the coefficients of the primary variables give us meaningful results 

(Wooldridge, 2012:198). Consider the long-run equation: 

∆𝐿𝐻𝑒𝑎𝑑𝐶𝑡 = 𝛼0 + 𝛼1𝐿𝐻𝑒𝑎𝑑𝐶𝑡−1 + 𝛿2𝐿𝐶𝐶𝐾𝐺𝑡−1 + 𝛿3𝐿𝐹𝐷𝑡−1                                       ( 4)

+ 𝛼4(𝐿𝐶𝐶𝐾𝐺𝑡−1 − 𝜇𝐿𝐶𝐶𝐾𝐺 )(𝐿𝐹𝐷𝑡−1 − 𝜇𝐿𝐹𝐷) + 𝛼5𝐿𝐻𝐶𝑡−1 + 𝛼6𝐿𝐼𝑁𝐹𝐿𝑡−1

+ 𝛼7𝐿𝑇𝑅𝐴𝐷𝑡−1 + 𝑢𝑡 

Where μLFD is the mean of LFD and μLCCKG is the LCCKG mean value. δ2, is the partial 

effect of LCCKG on poverty at the mean value of LFD. The interpretation of parameter δ3 is also 

similar. Thus, before interpreting the interaction term, we should subtract the means of our 

variables, generally the sample means of series, the original coefficients will give us interpretation 

of use.  

If we only consider the LCCKG coefficient, we will come to the conclusion that CO2 

emissions have a negative effect on poverty in Iran, which might not be true. Nevertheless, this 

coefficient presumably measures the effect when LFD is 0, which is not of interest. Also, we must 

be careful not to consider the estimates of α2 and α4 separately and conclude that we cannot reject 

H0: α2 = 0, α4 = 0 since t statistics are insignificant. In fact, the p-value for the F test of joint 

hypothesis is 2.39, thus we certainly reject H0 at the 5% level. This clearly is a proper example of 

looking separately at t statistics when testing a joint hypothesis can be misleading. 

So, what is the best way of estimating the partial effect of LCCKG on poverty? As mentioned 

above, we must employ the values of interest for LFD to get the partial effect. The mean value of 

LFD in the sample is 4.193, so at the mean LFD, the effect of LCCKG on poverty is [13.915+ (-

3.609×4.193) = -1.217] in the long-run. This means if LCCKG increases 10-percent, the poverty 

will decrease by 12.17 standard deviations from the mean poverty threshold. The same approach 

is also applied to identify the LFD effect on poverty. However, using the same formula, the partial 
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effect of financial development on poverty is negative, as with a 10 percent increase in LFD, the 

poverty will approximately decrease by about 14 percent in the long-run ([-1.188+ (-3.609×0.076) 

= -1.462]). This result reveals that the decreasing effect of financial development on poverty is 

significantly more than the negative effect of CO2 emissions. So, it supports our prior assumption 

of financial development positive effect on CO2 emissions-poverty nexus (i.e the negative 

coefficient of CO2 emissions in the presence of financial development proves that by developing 

the financial system, the negative effects of emissions on poverty could be reversed). In fact, 

although poverty was expected to increase as CO2 emissions boost, our findings show that financial 

development has ultimately been able to reduce poverty, although it may also increase CO2 

emissions. Now, if we view the whole story from the short-run perspective and execute the above 

calculations once more for the short-run, we will serve the main purpose of this study fully. 

Considering the dynamic short-run results, the partial effects of D(LCCKG) and D(LFD) will be -

0.18 and -0.22 respectively. If we compare the short-run effects with the long-run, we can figure 

out how continuance and longevity of financial development can pave the way for economic 

growth while reducing poverty1. It implies that through implementing developmental policies in 

the financial sector, poverty boost and climate change negative effects could be alleviated. 

Furthermore, human capital aggregation will decrease poverty in the long-run horizon. In reference 

to Wilson and Briscoe’s study (2004), human capital plays a great role in reducing poverty through 

ensuring economic and social progress, improving income distribution and the well-being of 

individuals. Likewise, a 10 percent increase in LHC will result in a 2.2 percent decrease in poverty 

in the short-run and 14 percent in the long-run horizon. In addition, it is theoretically considered 

that inflation and trade openness are affecting poverty prevalence in opposite directions. Since 

                                                           
1. Actually, 1.217 is more than 0.18 (long-run LCCKG is more than the short-run) and the same is true for LFD 
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inflation lowers households’ purchasing power and real wages, countries’ poverty rate increases. 

Both in the long run and the short run we can see that poverty rate increases by 1.6 and 1.7 percent 

as a result of a 10 percent rise in inflation. Moreover, trade liberalization leads to output increase, 

new job creations and more consumption which grows countries’ GDP and thus decrease the 

poverty rate. Here our findings also support the theoretical assumptions as a 10-percentage 

increase in trade openness leads to 4.5 percent poverty decrease in the short and the long run 

coefficient is not significant. 

The error correction term that reveals the rate of correction to equilibrium is decidedly 

significant. Significance of the ECM coefficient confirms the existence of the long-run 

cointegration among our variables. The value of the coefficient, 0.15, suggests that the speed of 

short-run coefficient adjustments toward their equilibrium values is very slow after a deviation due 

to shocks.  

6. Conclusion 

Poverty reduction is a main goal of Iran's Islamic revolution. Although all the governments 

have attempted to achieve this critical goal through development programs, the evidence indicates 

a slight upward trend in poverty in Iran during 1990-2015. Although numerous studies have shown 

that economic growth is the main factor in poverty reduction over time, the most important point, 

which has been the least investigated, is the crucial role of financial development in poverty 

alleviation. In fact, financial development has a direct and indirect effect on poverty reduction, 

wherein the latter is could through high CO2 emissions. Based on the demand side, financial 

development may lead to facilitating financial access, financial savings, and investments in the 

poor and as a result could potentially reduce poverty. In addition, considering the supply-side, 

financial development can lead to economic growth via investing funds in energy-based 
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production sectors that could reduce poverty; however, it may increase CO2 emissions that could 

have a destructive effect specifically the quality of life of the poor.  

In order to find the precise impact of financial development on poverty, we have to take care 

of its direct and indirect effects on the livelihood of the poor. In this regard, we have built a simple 

empirical model highlighting the impact of a multilateral financial development index on poverty 

with regard to the effects of increasing CO2 emissions. To evaluate the main purpose of this study, 

we have estimated the model applying the ARDL approach in Iran during 1986: Q4 to 2016: Q4. 

The results revealed that an increase in the financial development index is likely to have an 

improved effect on poverty reduction in the long-run, while alleviating CO2 emissions negative 

effects. So, through a well-developed financial banking sector the potentials of the financial system 

could be extracted, and the negative impacts of emissions on the quality of life of people would be 

eased. In the other words, financial development will lead to decreased losses of climate change 

on the poor's lives in Iran in the long-term. Further, we discovered that human capital accumulation 

(both in the short-run and long-run) and trade openness can reduce poverty, while inflation increase 

can rises the poverty rate. 

Based on our findings, it should be noted that the financial system is an infrastructure that 

illustrates its potential in allocating financial resources to speed up poverty reduction in Iran. From 

the policy perspective, the results suggest that taking into account financial development across 

time and strengthening financial intermediaries followed by regulations and financial reforms is 

inevitable to keep the future population from poverty. Furthermore, regarding Iran's national 

production and its growth dependence on emitter sectors, compliance with the Paris Agreement by 

2020 is recommended cautiously. 
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Tables and Figures: 

 

Table 1. The costs and benefits of climate change to the poor 

The costs of climate change to the poor The benefits of climate change to the poor 

Climate-related events may decrease their ability to 

cope with natural damages (United Nations (2017). 

Migration plays a key role in benefiting from 

finding better jobs, higher pay, and taking 

advantage of better services and education 

(Jassogne et al., 2013). 

The nature of their incomes, which is largely an 

environmental income (from products from 

cultivated areas) that increase their exposure to 

climate change (Angelsen et al.,  2014.) 

The positive impact of climate change on prices of 

food and increase in higher income for farmers1 

(Jacoby et al., 2014) 

Locations where the poor live, mostly in very hot 

or very cold areas, making them vulnerable to 

temperature extremes (as a result of climate 

change) (Park et al., 2018). 

 

 

 

                                                           
1 . However, Hellegate and Rozenberg (2017) suggest that the negative effects of reduced revenues are likely to 

dominate the positive impacts of higher prices on a farmer's income.  
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Table 2. The direct and indirect impacts of financial development on poverty 

Direct impacts  Indirect impacts  

Increasing the access of the poor to formal finance 

- Enabling the poor to access funds and credits in 

an easier way and so increasing their 

consumption and welfare (Greenwood and 

Jovanovic, 1990 ; Knoop, 2008; Jeanneney and 

Kpodar, 2011; Perez-Moreno (2011); 

Rewilak, 2017)  

Economic growth 

- Increasing financial funds to productive 

investments that can cause GDP growth and the 

poverty reduction 

An increase in the number of customers in the 

financial sector, which will increase competition 

among financial institutions 

- Enhancing the quality of life of the poor by 

providing better financial services (Thorsten  

Beck,  Demirguc-Kunt,  and  Levine,  2007) 

- Increasing capacity and risk tolerance due to high 

costs of small credits (Rajan and Zingales, 2003; 

Jeanneney and Kpodar, 2011) 

Alleviating the problems of moral hazards and 

adverse selection though providing more 

completed information about their customers 
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- Decreasing the systematic risk in financial 

banking and non-banking system and so 

increasing giving loans to many more citizens 

(including the poor) (Bayar, 2017)  

- Evolution of informal credits to the poor 

(Issahaku et al. 2013; Donou-Adonsou and 

Sylwester, 2016; Gietzen, 2017) 

Financial innovations 

- Diversifying financial services that improve 

financial services and mechanism of payment to 

the poor (Kaidi and Mensi, 2019; McGuire and 

Conroy, 2000) 

 

 

Table 3. Results of the ADF test for Non-stationary (Logarithmic form) 

Variable 

Level First Difference 

Result With 

Constant 

With 

Constant & 

Trend 

With 

Constant 

With 

Constant & 

Trend 

LHeadcount 

-1.032 

(0.739) 

-4.065 

(0.009) 

-3.667 

(0.005) 

-3.65 

(0.029) 

(0)I 

LCCKG 

-2.189 

(0.211) 

-2.880 

(0.172) 

-3.567 

(0.007) 

-3.737 

(0.023) 

(1)I 

LFD 

-1.976 

(0.296) 

-1.717 

(0.737) 

-2.650 

(0.086) 

-2.987 

(0.140) 

(1)I 
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LFD*LCCKG 

-2.085 

(0.251) 

-2.871 

(0.175) 

-3.451 

(0.011) 

-3.607 

(0.033) 

(1)I 

LHC 
-0.442 

(0.897) 

-2.520 

(0.317) 

-7.627 

(0.000) 

-7.809 

(0.000) 

(0)I 

LINFL 

-2.497 

(0.118) 

-2.780 

(0.207) 

-2.712 

(0.075) 

-2.689 

(0.243) 

(1)I 

LTRAD 

-2.927 

(0.045) 

-3.722 

(0.024) 

-3.158 

(0.025) 

-4.806 

(0.000) 

(0)I 

       Source: estimated by authors  

Table 4. Results of Unit Root Test with Structural Break 

Variable 

Level First Difference 

Result With 

Constant 

With 

Constant & 

Trend 

With 

Constant 

With 

Constant & 

Trend 

LHeadcount 

-2.323 

(0.942) 

-5.198 

(0.017) 

-7.973 

(0.000) 

-8.003 

(0.000) 

(0)I Break: 2001:Q2 

2013:Q1 – 2016:Q2 

LCCKG 

-4.408 

(0.055) 

-4.698 

(0.077) 

-5.706 

(0.000) 

-5.719 

(0.000) 

(1)I Break: 1995:Q4 

1997:Q4 - 1988:Q1 

LFD 

-0.981 

(0.816) 

-2.693 

(0.802) 

-4.319 

(0.071) 

-5.019 

(0.031) 

(1)I Break: 1993:Q2 

1998:Q4 - 1999:Q1 

LFD*LCCKG 

-4.244 

(0.086) 

-4.513 

(0.126) 

-5.556 

(0.000) 

-7.576 

(0.000) 

(1)I Break: 1997:Q3 

1998:Q1 - 1988:Q1 

LHC -3.071 -6.812 -8.144 -8.097 (0)I 
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Break: 2000:Q1 

2002:Q2 - 2010:Q1 

(0.644) (0.000) (0.000) (0.000) 

LINFL 

-3.281 

(0.515) 

-3.337 

(0.783) 

-5.720 

(0.000) 

-5.779 

(0.000) 

(1)I Break: 1989:Q4 

1999:Q1 - 2010:Q1 

LTRAD 

-4.837 

(0.015) 

-4.113 

(0.025) 

-5.014 

(0.000) 

-4.923 

(0.041) 

(0)I Break: 1987:Q1 

1989:Q4 - 2007:Q1 

      Source: estimated by authors  

 

Table 5. ARDL Bounds Test for Co-integration 

Variable F-Statistics Cointegration 

K=4 3.925 Co-integrated 

Critical Value Lower Bound Upper Bound 

10% 1.99 2.94 

5% 2.27 3.28 

2.5% 2.55 3.61 

1% 2.88 3.99 

 

        Source: estimated by authors  

 

 

Table 6. Short-run Results 

Variable Coefficient Standard Error T Statistic 

D(LHeadC(-1)) 0.534 0.069 7.666  [.000] 

D(LCCKG) -2.099 0.923 2.273  [.025] 

D(LFD) -0.179 0.057 -3.095 [.002] 

D(LFDCCKG) -0.544 0.231 -2.357 [.020] 
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D(LHC) -0.222 0.129 -1.719 [.088] 

D(LINFL) 0.176 0.033 5.205 [.000] 

D(LINFL(-1)) 0.101 0.035 2.832  [.006] 

D(LTRAD) -0.457 0.137 -3.330 [.001] 

D(Dum2010-16) -0.106 0.027 -3.907 [.000] 

D(Dum2000) 0.049 0.020 2.382  [.019] 

CointEq(-1) -0.150 0.030 -4.924 [.000] 

Source: estimated by authors  

 

 

Table 7. Long-run Results 

Variable Coefficient Standard Error T Statistic 

LCCKG -13.915 4.585 3.035  [.003] 

LFD -1.188 0.399 -2.972 [.004] 

LFDCCKG -3.609 1.136 -3.177 [.002] 

LHC -1.471 0.725 -2.028 [.045] 

LINFL 0.164 0.076 -2.138 [.035] 

LTRAD -0.185 0.191 -0.972 [.333] 

Dum2000 0.327 0.124 2.632  [.000] 

Dum2007-10 0.710 0.128 -2.991 [.000] 

C 9.156 1.134 8.070   [.000] 

Source: estimated by authors  
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Figure 1. Poverty line in Iran (constant prices) during 1989-2015 

 

                  Source: World Bank Indicators, 2018b 

 

 

Figure 2. CO2 emissions (metric tons per capita) in major emitting countries 

 

 Source: World Bank Data, 2018a 
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Figure 3. The ties between financial development, CO2 emissions, and poverty 
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Source: authors' compilation 

 

 

 

Figure 4. Variables Plot 

 

           Source: estimated by authors  

 


