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Environmental issues are a crucial aspect in promoting sustainable economic growth. 

Specifically, CO2 gas emission is an environmental-economic phenomenon that needs to be 

concerned for all parties to maintain a balance between economic growth and environmental 

sustainability to realize sustainable economic development. This study aims to analyze the 

social and economic factors that affect CO2 gas emissions in selected ASEAN economic 

community (AEC) member countries. The research used panel data analysis from 2010 to 2019 

on selected ASEAN economic community (AEC) member countries: Indonesia, Malaysia, 

Singapore, Thailand, Laos, Vietnam, Cambodia, Brunei Darussalam, and the Philippines. The 

research variables consisted of CO2 gas emissions as the dependent variable and economic 

growth (GDP), population (POP), energy consumption (EC), external debt (ED), foreign direct 

investment (FDI), inflation (INF), and exports (X) as independent variables. The results 

showed that the variables of economic growth (GDP), population (POP), energy consumption, 

and exports had a positive and significant effect on CO2 gas emissions. Meanwhile, the 

variables of foreign debt, foreign direct investment (FDI), and inflation did not affect CO2 gas 

emissions in ASEAN economic community (AEC) member countries. This research concludes 

that it is necessary to carry out an integrated policy to reduce CO2 gas emissions by 

implementing sustainable development strategies involving related parties, providing 

incentives to reduce fossil energy consumption, and replacing it with environmentally friendly 

new, renewable energy. The novelty of this research is to analyze the social and economic 

factors affecting CO2 emissions in ASEAN economic community (AEC). 
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1. INTRODUCTION

Environmental issues have become a central issue amid 

policies encouraging development in developing countries, 

including the ASEAN Economic Community member 

countries. Therefore, this study aims to analyze the social and 

economic factors affecting CO2 gas emissions in the ASEAN 

Economic Community (AEC) member countries. In addition, 

environmental issues are central in the context of realizing 

sustainable economic development [1, 2]. Economic 

development, in addition to producing goods and services 

through production and distribution activities, also produces 

pollutants – one of which is carbon (CO2) gas emissions – 

which negatively impact the environment and public health. 

CO2 gas emissions are influenced by the rate of economic 

growth because the higher the economic growth, the higher the 

economic activity in all economic sectors; thus, the need for 

energy is also increasing, and the impact will increase the 

production of pollutants, i.e., CO2 gas emissions [3, 4]. On the 

other hand, ASEAN economic community (AEC) member 

countries play an important role in the constellation of the 

global economy because they have abundant natural resources 

and a large population. Hence, there needs to be a structured 

policy among ASEAN countries in dealing with 

environmental problems to realize sustainable development in 

the region [5, 6].  

Along with increasing economic development, energy 

needs are also increasing [6, 7]. The growing population also 

encourages increased energy needs for households and 

transportation [8, 9]. This phenomenon impacts increasing 

CO2 emissions in selected ASEAN economic community 

(AEC) member countries. CO2 gas emissions are also 

influenced by the entry of foreign investment through 

multinational companies (MNC) engaged in various economic 

fields. For this reason, this research explains the social and 

economic factors influencing CO2 gas emissions in selected 

ASEAN economic community (AEC) member countries, so 

objective information is obtained as material for policymaking 

to realize sustainable development [3]. An interesting aspect 

of this article is explaining how the role of development and 

the economy will always be related to environmental issues, 

i.e., CO2 gas emissions. Related to that, the global warming

phenomenon that threatens human life's survival on earth gives

an important signal of the need to pay attention to

environmental aspects in economic development.

2. LITERATURE REVIEW

Environmental issues related to sustainable development 

processes involve economic and non-economic aspects. 

Auffhammer and Mansur [5] has examined the relationship 
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between energy consumption and climate change and its 

impact on long-term economic growth. The empirical findings 

explained the need for policies to control energy consumption 

to maintain environmental stability and degradation. In 

addition, Gilbert and Graff Zivin [6] researched the 

implications of taxation policies on people's consumption 

behavior and economic growth and their impact on carbon gas 

emissions. His findings indicated the need for appropriate 

taxation policies and creating an economic balance between 

the economic benefits and costs of any economic activity 

impacting the environment. Furthermore, Isaksen [10] studied 

the behavior of household energy consumption in Norway on 

CO2 carbon gas emissions, which showed a significant 

relationship between people's per capita income and 

household energy consumption expenditures and the amount 

of CO2 carbon emissions in Norway. Moreover, economic 

development here is a process of increasing people's per capita 

income, improving people's quality of life, and enhancing 

public awareness of social, political, and legal aspects of 

individual and social life [11]. Aside from producing output, 

economic activity also produces pollutants, which have a 

negative impact on the environment, both natural and social 

[10, 12].  

In the early stages, the impact of pollutants on the 

environment is not too big, but its effects are already starting 

to be felt. However, at a later stage, it will have a significant 

effect on environmental degradation significantly. This 

condition results from the inability of the environment to 

absorb pollutants at a certain threshold [1, 13]. The below 

curve in Figure 1 explains the relationship between pollution 

and environmental degradation, where more pollutants 

increase environmental degradation. Curve A also explains a 

positive correlation between the number of pollutants and 

environmental degradation, which is linear. It means that 

constant changes in the number of pollutants will increase 

environmental degradation. However, economic development 

also produces pollution from industrialization and public 

transportation activities, which have an impact on 

environmental degradation. Meanwhile, curve B reveals the 

relationship between the number of pollutants and 

environmental degradation, which is exponential. It indicates 

that an increase in the number of pollutants will increase 

changes in environmental degradation by an increasing 

magnitude. In this case, the policy of determining the pollution 

level threshold at a certain amount will encourage an increase 

in environmental degradation with even greater changes, as 

shown in curve C. It signifies that when the amount of 

pollution exceeds the threshold, it will have a more serious 

impact on environmental degradation [14]. 

 

 
Source: Hanley, Shogren [14] 

 

Figure 1. Environmental degradations 

 

In addition, pollution is an externality phenomenon from an 

economic activity that can be derived in a mathematical 

formulation to reach the optimal point as follows [15]: 

 

max
𝑠,𝑓,𝑥

𝑝𝑠𝑠 + 𝑝𝑓 ∫ − 𝑐𝑠(𝑠, 𝑥) − 𝑐𝑓(𝑓, 𝑥)  
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The number of pollution can be determined where the 

marginal cost (MC) is equal to 0, namely: 

 
𝛥𝑐𝑐(𝑠 ∗, 𝑥 ∗)

𝛥𝑥
= 0 

 

 
𝑀𝐶𝑠(𝑠 ∗, 𝑥 ∗) = 0  

 

𝛥𝑐𝑐(𝑠,̂ �̂�)

𝛥𝑥
+

𝛥𝑐𝑓(𝑓,̂ �̂�)

𝛥𝑥
= 0 

 

 
Studies on the implications of economic development on 

increasing CO2 gas emissions have been carried out by many 

experts. By adopting the theoretical framework of the Solow 

Model on the New Growth Theory to achieve an ideal 

economic growth (steady-state), the mathematical derivative 

can be formulated as follows: 

 
𝑌 (𝑡) = [(1 − 𝛼𝑘)]𝛼[𝐴(𝑡)(1 − 𝛼𝑡)𝐿(𝑡)]1−𝛼 ,

0 < 𝛼 < 1] 
 

 
The increase in the production of pollutant CO2 gas 

emissions due to the economic development process in the 

long term will affect the quality of the environment and 

ultimately affect the quality of life. Here, there is a causal 

relationship between environmental quality and the 

sustainability of economic development [6, 16]. In the long 

term, CO2 gas emissions will also impact the quality of 

people's lives, thereby reducing health standards and 

ultimately resulting in the loss of time and funds to restore 

health from various diseases caused by CO2 gas emissions. 

Emissions of CO2 gas are also influenced by the country's 

population, where a larger population will encourage an 

increase in energy needs to meet economic needs in the fields 

of transportation, services, education, health, and others [17]. 

In addition, the impact of economic development on the 

environment, among others, is an increase in the production of 

CO2 gas emissions, which affects the degradation of air quality 

and the social life of the community. In the long term, 

increased production of CO2 gas emissions will also affect the 

sustainability of development because it impacts the quality of 

people's lives and human resources. 

For this reason, environmental issues are crucial in 

economic development from a global perspective because of 

the interdependence between individuals, groups, and 

countries [16, 18]. Globally, increased production of CO2 

emissions will affect the greenhouse effect, cause global 

140



 

warming, and ultimately affect the economic and social 

activities of the community [19, 20]. The increase in global 

temperature can also cause crop failure in some areas due to 

the drastic changes in weather cycles. Global warming also 

causes sea levels to rise so that some islands are submerged, 

and coastal areas experience abrasion symptoms, which cause 

losses for residents living in coastal areas. In addition, Dell, 

Jones [9] investigated the impact of climate change on the 

agricultural sector, health, conflict in society, the trade sector, 

labor productivity, and economic growth. It was shown that 

integrated policies are needed for all stakeholders to overcome 

the negative impacts of climate change. Next, Kolstad and 

Moore [8] conducted a study on the economic impact of 

climate change through observations of the weather. Their 

findings revealed that climate change had a very significant 

effect on the economy in the agricultural, trade, transportation, 

and distribution sectors, so it is necessary to anticipate well in 

economic activities and take serious efforts to control the 

damaging effects of climate change on the economy. 

Therefore, research on the determinants of CO2 gas 

emissions is essential to find out the factors causing CO2 gas 

emissions so that integrated policies can be formulated to 

overcome the negative impacts of increasing CO2 gas 

emissions. The urgency of macroeconomic variables affecting 

CO2 gas emissions in member countries of the ASEAN 

Economic Community is because the Southeast Asia region is 

a strategic area that determines the future of the world 

economy and has abundant natural resources and a large 

population. 

 
 
3. RESEARCH METHODS 

 
The research method applied in this research was panel data 

analysis. The data came from World Bank data from 2010 to 

2019, covering selected ASEAN economic community (AEC) 

member countries: Indonesia, Singapore, Malaysia, Thailand, 

Laos, Cambodia, Vietnam, Brunei Darussalam, and the 

Philippines. The research variables were the gross domestic 

product, CO2 gas emissions, population (POP), foreign direct 

investment (FDI), external debt (ED), inflation (INF), energy 

consumption (EC), and exports (X). For the research 

estimation model for the determinants of CO2 gas emissions in 

selected ASEAN economic community (AEC) member 

countries, it is formulated as follows: 

 
Y=αo+α1 X1it +α2 X2it+α3 X3it+α4 X4it+α2 X5it+α3 

X6it+α3 X7it+eit 

 

 
where, Y=CO2 gas emissions, X1it=Gross domestic product 

(GDP) in country-i in year-t, X2it=Total population (POP) in 

country-i in year-t, X3it=External debt (ED) in country-i in 

year-t, X4it=Exports (X) in country-i in year-t, X5it=Foreign 

investment (FDI) in country-i in year-t, X6it=Inflation (INF) in 

country-i in year-t, X7it= Energy consumption (EC) in country-

i in year-t. 

Then, the Chow test was carried out to determine whether 

the estimation method for panel data analysis used fixed-

effects or common effects. The formulation of the Chow test 

hypothesis in this panel data study is in the research [15]: 

Ho=Common effect model, Ha=Fixed effect model. 

The statistical formulation of the Chow test is as follows: 

 

F =
𝑆𝑆𝐸1 − 𝑆𝑆𝐸2/𝑛 − 1

𝑆𝑆𝐸2/𝑛. 𝑡 − 𝑛 − 𝑘
  

 

where, SSE1=Sum square error of the common effects model, 

SSE2=Sum square error of the fixed effect model, n=Number 

of cross-section research objects (country), t=Length of time 

series, k=The number of independent variables. 

After that, the Hausman test determined whether to use the 

fixed-effect model or the random effect model. The 

formulation of the research hypothesis is as follows: 

Ho=Random effect model, Ha=Fixed effect model. 

The estimation of the research equation is formulated as 

follows: 
 

𝐸(𝑎𝑋 + 𝑏) = 𝑎𝐸(𝑋) + 𝑏  

 

𝐸[(𝑎𝑋)2] = 𝑎2𝐸(𝑋2)  

 

𝑉𝑎𝑟(𝑎𝑋 + 𝑏) = 𝑎2𝑉𝑎𝑟(𝑋)  

 

𝑉𝑎𝑟(𝑎𝑋 + 𝑏) = 𝐸[(𝑎𝑋 + 𝑏) − 𝐸(𝑎𝑋 + 𝑏)]2  

 

𝑉𝑎𝑟(𝑎𝑋 + 𝑏) = 𝑎𝐸(𝑋) + 𝑏  

 

𝑉𝑎𝑟(𝑎𝑋 + 𝑏) = 𝐸[(𝑎𝑋 − 𝐸(𝑎𝑋)]2

= 𝐸[𝑎𝑋 −  𝑎𝐸(𝑋)]2

= 𝐸[(𝑎𝑋 − 𝐸(𝑎𝑋)]2

= 𝑎2𝐸[𝑎𝑋 − 𝑎𝐸(𝑋)]2

= 𝑎2𝑉𝑎𝑟(𝑋) 

 

 

The regression and correlation of the independent variables 

to the dependent variable in the panel data analysis were to get 

an estimate of the regression coefficient results that met the 

efficient and best criteria at the probability value of α=5%. The 

research methodology applied in this study was also 

conducting a literature review of reputable journal articles 

with the same theme to obtain comprehensive information. 
 

 

4. RESULTS AND DISCUSSION 

 

Research on the determinants of CO2 gas emissions in 

selected ASEAN economic community (AEC) member 

countries had panel data on selected ASEAN economic 

community (AEC) member countries between 2015 and 2019. 

The variables in this study included CO2 gas emissions as the 

dependent variable, while population (POP), gross domestic 

product (GDP), foreign investment (FDI), exports (X), energy 

consumption (EC), and inflation (INF) as independent 

variables. In panel data research, the steps were to conduct the 

Chow test to determine whether the analysis model used a 

fixed or a random effect model. The next step was to carry out 

the Hausman test to determine whether to use the fixed-effect 

model or the common effect model [21]. The Chow and 

Hausman test results uncovered that the estimation results 

were not significant, so they could not explain information 

about the relationship between variables properly. Thus, the 

next step was to estimate using the corrected standard error 

model method to get better estimation results. Then, research 

on the determinants of CO2 gas emissions in selected ASEAN 

economic community (AEC) member countries applied panel 

data analysis corrected standard error model, with estimation 

results as follows: 
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Table 1. Regression of CO2 emissions 

 
Variable Coefficient Probability 

C  -0.9884 0.664  

POP 0.1857 0.310 

GDP 0.1746 0.264 

X 0.0164 0.001 

FDI 0.1251 0.000 

ED 0.0035 0.965 

EC 0.0278 0.000 

INF -0.1542 0.000 

R2 0.6981  

Wald Chi square 226120.27  

Probability Chi square 0.000  
Source: Data processed, 2021 

 

The empirical findings in the Table 1 above explain that 

CO2 gas emissions in selected ASEAN economic community 

(AEC) member countries were influenced by the variables of 

foreign direct investment (FDI), exports (X), energy 

consumption (EC), and inflation (INF). The foreign 

investment variable (FDI) was the largest contributor to CO2 

gas emissions in ASEAN countries, with a regression 

coefficient of 0.1251. It means that an increase of 1 billion US 

dollars will increase CO2 emissions by 0.1251%. This 

phenomenon is understandable, considering that foreign 

investment (FDI) through the manufacturing industry 

processes various kinds of raw materials into finished goods, 

causing much pollution, both water, air, and land pollution. As 

with other developing countries, ASEAN countries are the 

countries of choice for multinational company (MNC) 

investors to invest in various manufacturing industry sectors. 

With a wealth of natural resources, many workers, and 

political support from the government, ASEAN countries are 

ideal for investment. Thus, ASEAN countries, such as 

Vietnam, Cambodia, Laos, Malaysia, Indonesia, Thailand, and 

the Philippines, are competing to provide incentive facilities, 

both in the form of taxes and free of import duties, for several 

types of investment and industry. However, the impact of the 

large number of foreign companies in ASEAN is the main 

cause of the high production of CO2 gas emissions. This 

empirical finding has also been pointed out by Hanley, 

Shogren [14] in their study of the phenomenon of economic 

activity - especially investment - and its impact on 

environmental change. They explained the need for studies to 

determine the balance between the benefits and costs of 

economic activities and their impact on environmental 

damage. 

The export variable (X) was also causing CO2 gas 

emissions, with a coefficient value of 0.0164. It indicates that 

a 1% increase in exports causes CO2 emissions of 0.0164%. 

This fact implies that the strategy of ASEAN countries to 

encourage exports through manufacturing industrial products 

will have a polluting impact on the. It shows that many 

ASEAN countries' commodity exports are industrially 

processed products from raw or semi-finished materials into 

finished materials. The implication is that the demand for fuel 

increases, causing CO2 emissions to increase. This empirical 

finding is relevant to the research results of Gouel and Laborde 

[3] regarding the effect of global market changes on climate 

change caused by CO2 carbon gas emissions. However, their 

research was only on agricultural products. CO2 emissions are 

triggered by investment and exports through industrialization 

activities. In addition to creating jobs, foreign investment 

(FDI) in ASEAN countries through the entry of multinational 

corporations (MNC) can also encourage economic growth. 

Nevertheless, the export-oriented industrialization strategy 

triggers an increase in fossil energy consumption, encouraging 

CO2 gas emissions. Multinational corporations (MNC) also 

enter ASEAN countries due to the relatively lax environmental 

and industrial waste provisions compared to their home 

countries. Several types of industry trigger increased CO2 

emissions through land burning to prepare land for oil palm 

plantations, the results of which are primarily for export [5]. 

Specifically, Malaysia and Indonesia are the two largest 

countries exporting crude palm oil (CPO) in the international 

market. As a result, burning and CO2 gas emissions become 

routine yearly to prepare new land for oil palm plantations. 

Therefore, in the long term, it is necessary to consider 

industrialization strategies in ASEAN countries to pay more 

attention to environmental aspects and natural balance for 

sustainable development [3]. 

ASEAN countries' energy consumption variable (EC) also 

significantly impacted CO2 gas emissions. It can be seen from 

the magnitude of the regression coefficient value of the energy 

consumption variable of 0.0278, indicating that an increase in 

energy consumption of 1 mg will cause CO2 emissions of 

0.0278%. This reality is related to energy consumption for 

household needs, industry, and transportation, which 

continues to increase. This empirical finding is in line with the 

research results of Isaksen [10] on the relationship between 

household energy consumption, per capita income levels, and 

CO2 carbon emissions in Norway. Moreover, as a developing 

country begins to enter the phase of an industrialized country, 

the consequences of energy needs will continue to increase. 

Energy consumption in several ASEAN countries indicates 

the energy needs of developing countries to support economic 

activities, both for household and industrial needs. 

Consequently, the government's electrification policy by 

building power plant installations and networks to support the 

increasing demand for electrical energy, both household and 

industrial, contributes to increasing energy consumption, 

increasing CO2 gas emissions. In several ASEAN countries, 

most power plants are powered by coal, besides geothermal 

and hydropower. In this regard, the increasing demand for 

electric power for household and industrial needs has 

encouraged the use of coal to drive electric turbines, resulting 

in increased CO2 gas emissions. Increasingly intensive 

industrialization to encourage economic growth in ASEAN 

countries has also triggered an increase in energy 

consumption, thereby increasing CO2 gas emissions. In 

addition, energy consumption has risen due to the need for fuel 

to support the flow of distribution of goods and services. 

Human mobility then also increases energy consumption 

through the land, sea, and air transportation sectors, thereby 

also encouraging an increase in CO2 gas emissions. Moreover, 

the congestion and deteriorating air quality in major cities of 

ASEAN countries, such as Bangkok, Jakarta, Kuala Lumpur, 

Manila, and Singapore, demonstrate the immense contribution 

of energy demand in the transportation sector in contributing 

to CO2 gas emissions. 

Furthermore, the inflation (INF) variable was one of the 

contributors to CO2 gas emissions in ASEAN countries, with 

a coefficient value of -0.1542. It denotes that an increase in 

inflation of 1% will reduce CO2 emissions by -0.1542 %. This 

economic phenomenon can be understood that the increase in 

the price of goods and services causes people's purchasing 

power to decrease, and consumption of goods will also 

decrease according to the law of demand; thus, it causes 

economic growth and energy needs to fall so that CO2 gas 
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emissions will also decrease. On the other hand, lower 

inflation will also increase the competitiveness of export 

products so that the production of export goods will increase 

and CO2 gas emissions will increase. Likewise, falling prices 

will increase people's purchasing power so that demand for 

goods and services increases, encouraging increased 

production of goods and services, eventually leading to 

increased CO2 emissions. Related to that, the empirical 

findings of Burakov [4] also explained the relationship 

between the inflation rate and environmental issues, where 

price increases were triggered by changes in world oil prices 

and their effects on economic growth. Here, rising inflation 

tends to hamper economic growth and, in the end, will inhibit 

CO2 carbon emissions [14]. 

5. CONCLUSION AND RECOMMENDATION

Based on the analysis results of empirical findings on the 

determinants of CO2 gas emissions in ASEAN countries, it can 

be understood that CO2 gas emissions are influenced by 

industrial activities and people's economic behavior. The need 

for carbon fuels increases with the increasing number of 

people and fuel for industrial, household, and transportation 

purposes. For this reason, it is necessary to formulate an 

integrated policy for controlling environmental pollution 

through a reward and punishment system without hampering 

the rate of economic growth. Also, the government can 

provide incentives for every industrial activity that can reduce 

CO2 gas emissions and, at the same time, impose sanctions by 

imposing environmental taxes on every company that 

produces waste that exceeds the threshold. In addition, policies 

on using environmentally friendly alternative energy, such as 

geothermal, solar panels, wind power, and ocean wave energy, 

will positively impact reducing CO2 emissions in ASEAN 

countries. Massive and sustainable socialization policies in the 

community will also change people's behavior in using energy 

wisely and gradually switching to environmentally friendly 

alternative energy. Moreover, ASEAN countries need to build 

cooperation in research and development (R&D) to find 

renewable energy technologies and innovations that are 

relatively safe, inexpensive, and easy to use so that they will 

be able to reduce the production of CO2 gas emissions 

gradually. 

This study’s results recommended that ASEAN countries 

increase mitigation to prevent environmental quality 

degradation due to not environmentally friendly economic 

development. It is also necessary to be more stringent in 

granting concessions to foreign companies operating to pay 

more attention to handling industrial waste and CO2 gas 

emissions. In addition, environmental audit policies should be 

implemented regularly and consistently and provide strict 

sanctions for companies and households indicated to damage 

the environment. 

REFERENCES 

[1] Lade, G.E., Rudik, I. (2020). Costs of inefficient

regulation: Evidence from the Bakken. Journal of

Environmental Economics and Management, 102:

102336. https://doi.org/10.1016/j.jeem.2020.102336

[2] Barrett, M.A., Bouley, T.A. (2015). Need for enhanced

environmental representation in the implementation of

one health. EcoHealth, 12(2): 212-219.

https://doi.org/10.1007/s10393-014-0964-5 

[3] Gouel, C., Laborde, D. (2021). The crucial role of

domestic and international market-mediated adaptation

to climate change. Journal of Environmental Economics

and Management, 106: 102408.

https://doi.org/10.1016/j.jeem.2020.102408

[4] Burakov, D. (2017). Oil prices, economic growth and

emigration: An empirical study of transmission channel.

International Journal of Energy Economics and Policy,

7(1): 90-98.

[5] Auffhammer, M., Mansur, E.T. (2014). Measuring

climatic impacts on energy consumption: A review of the

empirical literature. Energy Economics, 46: 522-530.

https://doi.org/10.1016/j.eneco.2014.04.017

[6] Gilbert, B., Graff Zivin, J.S. (2020). Dynamic corrective

taxes with time-varying salience. Journal of

Environmental Economics and Management, 103:

102356. https://doi.org/10.1016/j.jeem.2020.102356

[7] Common, M., Stagl, S. (2005). Ecological economics:

An introduction. Cambridge: Cambridge University

Press.

[8] Kolstad, C.D., Moore, F.C. (2020). Estimating the

economic impacts of climate change using weather

observations. Review of Environmental Economics and

Policy, 14(1): 1-24. https://doi.org/10.1093/reep/rez024

[9] Dell, M., Jones, B.F., Olken, B.A. (2014). What do we

learn from the weather? The new climate-economy

literature. Journal of Economic Literature, 52(3): 740-

798.

[10] Isaksen, E.T. (2020). Have international pollution

protocols made a difference? Journal of Environmental

Economics and Management, 103: 102358.

https://doi.org/10.1016/j.jeem.2020.102358

[11] Dasgupta, P. (2008). The economics of the environment.

Environment and Development Economics, 1(4): 387-

428. https://doi.org/10.1017/S1355770X00000772

[12] Gray, C., Bilsborrow, R. (2013). Environmental

influences on human migration in rural ecuador.

Demography, 50(4): 1217-1241.

https://doi.org/10.1007/s13524-012-0192-y

[13] Li, S., Liu, Y., Purevjav, A.O., Yang, L. (2019). Does

subway expansion improve air quality? Journal of

Environmental Economics and Management, 96: 213-

235. https://doi.org/10.1016/j.jeem.2019.05.005

[14] Hanley, N., Shogren, J.F., White, B. (1997).

Environmental Economics in Theory and Practice.

Germany: Springer.

[15] Intriligator, M.D., Bodkin, R.G., Hsiao, C. (1996).

Econometric Models, Techniques, and Applications.

New Jersey: Prentice-Hall.

[16] Lubik, T.A., Matthes, C. (2016). Indeterminacy and

learning: An analysis of monetary policy in the Great

Inflation. Journal of Monetary Economics, 82: 85-106.

https://doi.org/10.1016/j.jmoneco.2016.07.006

[17] Vitale, A., Ryde, J. (2018). Exploring risk factors

affecting the mental health of refugee women living with

HIV. International Journal of Environmental Research

and Public Health, 15(10): 2326.

[18] Wood, R., Stadler, K., Simas, M., Bulavskaya, T.,

Giljum, S., Lutter, S., Tukker, A. (2018). Growth in

environmental footprints and environmental impacts

embodied in trade: Resource efficiency indicators from

EXIOBASE3. Journal of Industrial Ecology, 22(3): 553-

143



564. https://doi.org/10.1111/jiec.12735

[19] Imakubo, K., Nakajima, J. (2015). Estimating inflation

risk premia from nominal and real yield curves using a

shadow-rate model. Japan: Bank of Japan.

[20] Stern, N., Stern, N.H. (2007). The economics of climate

change: The Stern review. Cambridge: Cambridge

University Press.

[21] Sloggy, M.R., Kling, D.M., Plantinga, A.J. (2020).

Measure twice, cut once: Optimal inventory and harvest

under volume uncertainty and stochastic price dynamics.

Journal of Environmental Economics and Management,

103: 102357.

https://doi.org/10.1016/j.jeem.2020.102357

144




