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Abstract. The focus on the human development indicators has been increasing. A number of studies focusing on the institutional and 

economic effects of immigration, brain drain and development of human capital through increased investments has been performed. However, 

the present study evaluates the effects of these variables on the environmental sustainability of the ASEAN countries for the period ranging 

1990-2019. The study evaluates the causal and magnitude of these indicators on the environmental sustainability. The study focuses on the 

evaluation of the data by means of a unit root test, panel cointegration test, estimation procedure and the causality analysis. The results show 

that the variables are integrated at the first order and are stationary, also the variables showed cointegration and long run relationships. The 

FMOLS estimation process using the grouped and pooled estimation technique has been used. The results show that the effects of immigration 

are insignificant on environmental sustainability, brain drain has an inverse relation and the human capital investments show positive 

associations with environmental sustainability. Moreover, the causality analysis also shows positive causal associations to be present between 

the dependent, independent and control variables. The study has important theoretical and practical implications as well.  
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1 Introduction 

Environmental sustainability can be described as the protection of the environmental resources for the future. The 

increased pressure of economic development on the countries worldwide has taken a huge toll on the environmental 

resources. Many governments are working on sustaining the environmental resources while working hard for the 

economic growth. Environmental sustainability is very important for the health of the ecosystem in long term. In 

the recent years many environmental issues have been highlighted which are getting more and more serious with 

each passing year (Melville, 2010; Vezzoli & Manzini, 2008). Governments have been working together to make 

the strict decisions required for the preservation of the environmental resources for the future generations. The 

renewable energy sources are being promoted in order to decrease the use of coal and oil. Research is being done 

on wind and solar power sources. The issues such as global warming are too large to be handled by a few countries 

so joint effort is being made by all the countries including the ASEAN countries. The ecological structure is being 

safeguarded along with the various endangered species. Experts have even suggested that the extension of different 

species can be a limitation for the future technological development (Ekins, 2000; Moldan, Janoušková, & Hák, 
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2012). There are many policies that have been implemented across the globe for improved sustainability of the 

environment. These include carbon tax, government limitations on emission of harmful pollutants, encouraging the 

use of more sustainable energy sources and environmental cost benefit analysis. ASEAN countries have also 

recognized this issue and are working on improving the sustainability of the environment (Ismail & Abdullah, 2012; 

Tilman & Clark, 2014). The following table 1 highlights the number of corporations in the following ASEAN 

countries that are accountable for their sustainability reporting. 

 
Table 1: Sustainable Reporting   

ASEAN country Number of companies with sustainable reporting 

Indonesia More than 100 

Malaysia 100 

Singapore 71 

Thailand Greater than 90 

 

According to the ASEAN association, the sustainable development can be described as keeping up with the needs 

of the present without compromising the resources required for fulfilling the future needs. Various experts have 

taken different approaches while discussing the environmental sustainability (Elliott, 2012; Vithayasrichareon, 

MacGill, & Nakawiro, 2012). The main aim is to cater the economic, social and environmental needs of the present 

without exploiting the environmental resources. The economic development should be balanced with the 

environmental development. ASEAN community has recognised this risk and continued to make effort to improve 

the situation. The Agenda for Sustainable Development was started by the ASEAN countries for improving the 

living standards of their population (Masud, Kari, Banna, & Saifullah, 2018; Roh, Thai, & Wong, 2016). It has been 

estimated that by conserving the environment in this region the economy can be boosted by approximately 7.1 % 

till 2025. This will be helpful in generating new jobs and increasing the employment rate while maintaining the 

sustainability of the environment. The ASEAN region is rich with natural resources and well known across the 

globe for the climate change and wide range of biodiversity. Like the rest of the world the natural resources in this 

region are also under pressure due to the increased economic pressure (Corrás-Arias, 2020; Kanchana & Unesaki, 

2014; Tongsopit, Kittner, Chang, Aksornkij, & Wangjiraniran, 2016). The demands of the population are constantly 

increasing, and it is becoming more and more difficult to meet those demands without exploiting the natural 

resources. The urbanization of the major cities in the region has resulted in the consumption of many natural 

resources. Malaysia has one of the largest reserves of natural resources across the globe. The following graph 

(Figure 2). 
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Figure 1: Natural Resources 

 

The exploitation of the natural resources is increasing with every passing year. There is a huge need to stop the 

environmental degradation so that the environment is preserved for the future generations. In order to preserve the 

environment effectively it is essential to study and analyse all the factors affecting it (Koh, 2007; Mulqueeny, 2004). 

There are numerous factors that are linked with the environmental degradation especially in the ASEAN countries. 

In this paper we will be focusing on the effect of pro human economic indicators on the environmental sustainability 

in the ASEAN region. 

2 Literature Review 

In this section we will analyse the relationship of pro human economic indicators with the environmental 

sustainability. The indicators under study in this paper include human capital investment, brain drain and 

immigration.  

Relationship between Human Capital Investment and Environmental Sustainability in the ASEAN countries  

Human capital investment can be described as one of the intangible assets that cannot be recorded on any balance 

sheets (Karimi, Yusop, & Law, 2010; Thangavelu & Narjoko, 2014). It is the measure of the skills and experience 

the individuals have. It also includes the health, intelligence, training and education of the individuals. On a larger 

scale it includes the business opportunities, training and guidance available to the population. Investment in these 

areas have proven to increase the profitability and productivity on an individual level (Kheng-Lian & Robinson, 

2002; Timothy, 2003). It can help maximize the efficiency of all the resources being utilized for development 

purposes. Many businesses have various methods for calculating the human capital. The most commonly method 

is dividing the total profits by the amount invested in human capital. Through this the return on investment on 

human capital can calculated. Human capital has a major impact on the economic development of any business or 

country. The depreciation of human capital is occurred due to extended periods of unemployment. It becomes 

difficult to keep up with the innovation and the latest technology due to increased depreciation of human capital 

(Hoang & Bui, 2015; Ismail & Abdullah, 2012). The link between the economic growth and the human capital 
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investment is very strong. The more skills and experience the individuals have the better they perform. The relation 

between human capital investment and environmental sustainability has been varying through literature. Those 

individuals trained for the economical skills and knowledge have been shown to promote the economic and 

industrial development (Ferguson, 2004; Vithayasrichareon et al., 2012). The increase in industrial development 

has proven to have a negative impact on the environment in the ASEAN countries. The emission of pollutants and 

increased consumption of natural resources is directly linked with the increase in industrial and economic 

development (Hussain et al., 2020). The increased economic pressure on ASEAN countries has led to an increase 

in this trend.  However, in the recent years many countries including the ASEAN nations have been investing human 

capital carefully. The environmental issues have been highlighted and many researchers and institutions have been 

working on environmental solutions. The waste treatment in industries is being promoted. Proper training and 

awareness regarding recycling and reuse is becoming more common. Due to the increased economic pressure, 

research is being conducted on sustainable energy sources like solar and wind energy. Individuals are now being 

trained according to the future needs of the environment (Lian & Robinson, 2002; Sovacool, 2009). Environmental 

studies have been added as compulsory subject in schools. Professional level studies are conducted in order to 

improve the environmental conditions. Such trends are not that common due to the increased economic pressure. It 

has been evident through literature that there is a relationship between the environmental sustainability and human 

capital investment.   

Hypothesis one (H1) is that the human capital investment has an impact on the environmental sustainability in the 

ASEAN countries.  

Relationship between Brain Drain and Environmental Sustainability in the ASEAN countries 

Brain drained can be defined as the migration of professional and skilled people from one nation to the other. They 

mostly do this in order to get better facilities and have an improved quality of life. The political and social living 

conditions of the country are the main reasons behind the increasing brain drain (Asgari-Jirhandeh; Bui & Võ, 

2007). This phenomenon is not only associated with the developing countries rather with the developed ones as 

well. The policy makers are facing this huge challenge of brain drain. After careful analysis one of the main reasons 

behind brain drain were found out to be the lack of human capital investment along with the creative work force. 

Without adequate human capital investment there are less facilities and learning opportunities for the individuals 

(Kittrakulrat, Jongjatuporn, Jurjai, Jarupanich, & Pongpirul, 2014; Van Minh et al., 2014). The lack of proper job 

opportunities is caused by this. The individuals are unable to live a comfortable life without proper employment. 

Research has shown that there is a connection between development opportunities, capital investment and brain 

drain. Due to the increased brain drain the country loses human resource (Bouchon & Rawat, 2016; Feeny & 

McGillivray, 2013). The educated, trained and specialized individuals leave from the nation. The government faces 

the loss of funds spent of the education and training of the individuals that migrate. Research has shown that the 

human capital has greater value than the other resources like financial capital (Broinowski, 2016; Dahlui & Aziz, 

2012). Due to increased brain drain the sustainable development becomes difficult. The economic and environment 

development of the nation is affected. This trend has been highlighted in the ASEAN countries. Every sector of the 

country is affected due to it. The research and progress is reduced. The issues are not solved efficiently. A lack of 

funds and human resource resulted in less contribution to the environmental sustainability (Chen & Su-Yen, 2016; 

SALLEH & SALLEH, 2017).  

Hypothesis two (H2) is that the brain drain has an impact on the environmental sustainability in the ASEAN 

countries.  

Relationship between Immigration and Environmental Sustainability in the ASEAN countries 

Immigration is the movement of individuals from one country to the other. These individuals leave behind their 

homes and jobs. There are many reasons behind immigration including the lack of facilities, job opportunities, 

hunger, unsuitable living conditions, lack of adequate educational facilities, increased oppression many more 

(Nguitragool, 2010; Timothy, 2003). They move looking for better opportunities for themselves and their families. 
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Each nation has a limited capacity of individuals that can reside there. The resources are limited, especially the 

environmental resources. Weather the immigration is legal or illegal it increases the pressure on the resources 

(Kheng-Lian, Robinson, & Lin-Heng, 2016; Tabucanon, 2013). The balance between the individuals and the 

resources is disturbed. Over population is directly linked with the changes in the environment. Resources such as 

fresh water, air and soil are limited. In many cases it has been observed that the economic development is increased 

due to increased workforce, but the environmental degradation is increased as well. Issues such as congestion, urban 

sprawl, pollution, water consumption, water generation and land conversion arise (Cruz, 2003; Nazeer & Furuoka, 

2017). The basic human needs cannot be fulfilled such as clean drinking water and fresh air. Due to the increased 

individuals the traffic increases which is linked with the increase in the emission of pollutants. Many environmental 

changes are visible. The increased population leads to an increased amount of waste. More industries are set up in 

order to provide the employment opportunities. Forests are cut down to make room for more houses essential 

construction (Cruz, 2005; Koh, 2013). This increased deforestation has a negative impact on the environment as 

well. Increased number of populations requires more essential products and facilities. The production of the 

industries has to be increased. If these industries do not treat the waste than they cause more water and air pollution. 

The governments and authorities have made policies regarding the treatment of this waste but in such circumstances 

it becomes difficult to enforce these policies (Lian, 2009; Nonthasoot, 2017). Due to the increased human population 

and deforestation the animal species get extinct. Such circumstances lead to an imbalance in the environmental 

conditions. The resources are exploited. This is how the immigration has a direct impact on the environmental 

sustainability.  

 Such trends have been prominent in the ASEAN countries.  

Hypothesis three (H3) is that the immigration has an impact on the environmental sustainability in the ASEAN 

countries.  

 

3 Materials and Methods 

On the basis of existing literature, the study has used the neoclassical production function for the analyses of the 

relationship between environmental sustainability, human capital investment, brain drain, population and literacy. 

The independent and control variables, HCI, BRD, IMM, POP and LIT have been used as individual inputs for the 

study whereas ENS is the output. The production function is defined as follows. 

 

                                             𝐸𝑁𝑆𝑖𝑡 = f (𝐻𝐶𝐼𝑖𝑡, 𝐵𝑅𝐷𝑖𝑡, 𝐼𝑀𝑀𝑖𝑡, 𝑃𝑂𝑃𝑖𝑡, 𝐿𝐼𝑇𝑖𝑡)              (1) 

 

The functional relationship is transformed into a linear model as follows. 

 

                     𝐸𝑁𝑆𝑖𝑡 = 𝛼𝑖𝑡 + 𝛽1𝑖𝐻𝐶𝐼𝑖𝑡 + 𝛽2𝑖𝐵𝑅𝐷𝑖𝑡 + 𝛽3𝑖𝐼𝑀𝑀𝑖𝑡+ 𝛽4𝑖𝑃𝑂𝑃𝑖𝑡+ 𝛽5𝑖𝐿𝐼𝑇𝑖𝑡+ 𝜀𝑖𝑡        (2) 

 

In equation 2 α stands for the slope and  ‘s is used as the intercepts or the coefficient of each explanatory or 

control variables and 𝜀𝑖𝑡 is used to represent the error term. 

Data  

The study used annual data and focused upon the pro-human economic indicators for completing this study. The 

study is focused on the ASEAN region that includes a total of ten countries: Cambodia, Brunei, Indonesia, Thailand, 

the Philippines, Laos, Myanmar, Malaysia, Vietnam and Singapore. The data has been collected from the period 

ranging 1990-2019. The study focuses on the outcome variable environmental sustainability, independent variables 

brain drains, human capital investments and immigration and the control variables population and literacy rates. 

The environmental sustainability is defined in terms of emissions of the Co2 and is measured in kt, the control 

variables are taken from the ILO estimates and are defined as the total number of human individuals present in an 

economy and the number of educated individuals from the total population. Brain drain is defined as the immigration 
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of skilled or qualified workers from an economy to another, it is measured through human capital flight, the 

immigrations are evaluated in terms of country estimates of the people that have immigrated from their home 

country to another, human capital investments are measured in terms of the value of the efforts put for developing 

the human capital of an economy. The data regarding these parameters has been collected from the OECD library, 

WDI, ILO and country specific governmental websites.    

Unit Root Test 

The unit root test is performed on the data in order to evaluate the integrating relationship among the variables (Im, 

Pesaran, & Shin, 2003). And also, to find out the stochastic properties or stationary properties of the variables. The 

tests that are usually used for the above-mentioned purposes include Levin Lin Chu LLC and Im Pesaran Shin IPS 

unit root tests. The main point of differentiation of these tests is that LLC provides same or homogeneous 

autoregressive process while IPS provides heterogeneous autoregressive process (Pesaran, Shin, & Smith, 2001). 

Both tests are derived from the augmented Dickey Fuller tests and these are more useful as compared to the 

traditional unit root tests. The null hypothesis for the test is that the unit root is present in the data whereas the 

alternate hypothesis contends that the unit roots isn’t present in the variables.  

These hypotheses can be evaluated, and the required results can be drawn in accordance with the equation given 

below: 

𝛥𝑦𝑖,𝑡 = 𝑎𝑖 + 𝜌𝑦𝑖,𝑡 − 1 + ∑ 𝑎𝐽𝛥𝑦𝑖,𝑡−𝐽

𝑝𝑖

𝐽=1

+ 𝜀𝑖,𝑡 

 

Here 𝛥𝑦𝑖,𝑡 is the difference that 𝛥𝑦𝑖,𝑡shows for ith country for the specific time period of t 

Panel Co-integration Test 

The cointegration test is the next evaluative measure performed after discovering the order of integration and 

stationary properties from the unit root test. The co-integration tests are used for evaluating the cointegrating 

relationships among the variables and also to find out the prevalence of long run relationships among the variables. 

For this purpose, the Kao and Pedroni (Kao, 1999; Pedroni, 1999) cointegration test is applied. The null hypothesis 

in this case indicates that there is no cointegration existing among the variables while the alternate hypothesis in 

this particular case shows that cointegrated relationships exist among the variables (Engle & Granger, 1987). The 

tests are performed on the basis of within dimension and across the dimension approaches. The within dimension 

statistics are divided or evaluated on the basis of v-statistic, rho-statistic, PP-statistic and ADF statistic and in the 

same manner the between dimension approach consists of just three test statistic values rho-statistic, PP-statistic 

and ADF statistic. The null hypothesis is accepted or rejected on the basis of the significance of the coefficients of 

these statistics (Enders, 2008). The following equation has been used to estimate the cointegration test. 

 

𝑦𝑖,𝑡 = 𝛼𝑖 + 𝛿𝑖,𝑡 + 𝛽1𝑋1,𝑖,𝑡 + 𝛽2𝑋2,𝑖,𝑡 + ⋯ + 𝛽𝑛𝑋𝑛,𝑖,𝑡 + 𝜀𝑖,𝑡 

DOLS Tests 

DOLS estimation techniques are used for long run estimations of the variables. The methods of evaluation are based 

on the OLS estimation procedure, however these tests account for endogeneity and serial correlation among the 

variables.  If there is a cointegrating vector present in the variables and their order of integration is also one, these 

tests are more suitable for providing authentic results. The researcher has used FMOLS technique in this study 

which can be given in the form of an equation as follows: 

 

𝛽̂𝐹𝑀= (∑ ∑(𝑥𝑖,𝑡

𝑇

𝑡=1

𝑁

𝑖=1

− 𝑥̅𝑖)2)

−1

∑ (∑(𝑥𝑖,𝑡 − 𝑥̅𝑖)𝐸𝑁𝑆̂𝑖,𝑡 − 𝑇𝛿𝜀𝑢

𝑇

𝑡=1

)

𝑁

𝑖=1
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In this equation, 𝐸𝑁𝑆̂𝑖,𝑡 is the transformed variable of environmental sustainability due to endogeneity correction 

while 𝛿𝜀𝑢 represents the serial correlation correction by DOLS. 

 

4 Empirical Findings 

Unit Root Tests 

The unit root tests developed by IM, Pesaran and Shin has been used in the study. The main purpose of the 

application of the unit root tests are the to evaluate the order of integration and the stationary properties of the data. 

The results of the analysis are presented in table 1. The variables present with different values at both the constant 

and constant trend columns. The results show that the variables economic sustainability, human capital investment, 

population and literacy rate are significant at level. However, on the shift to fist difference all variables are 

significant and devoid of the unit root properties. The results show that upon the first difference the order of 

integration becomes one and the variables become stationary. The stars or the * show that the significance level at 

which the null hypothesis are rejected. * represents 1 percent significance, ** is an indication of 5 percent 

significance and *** is an indication of 10 percent significance. At the first difference the null hypothesis is rejected 

on the 5 and 10 percent levels of significance.  

 
Table 2: Unit Root Test 

Constructs  
Level  1st Difference  

Constant  Constant+ Trend  Constant  Constant+ Trend  

ENS -2.2003* -2.3004* -7.4577** -7.2395*** 

HCI -2.9393* -2.2433* -6.3399*** -6.3005*** 

BRD -0.1330 -0.2044 -5.2994** -5.2395** 

IMM  -2.1933 -2.2203** -5.6294** -5.4995** 

POP  -3.2030* -3.2477 -6.2884** -6.3334*** 

LIT  -2.3293* -2.2294* -6.6374** -6.3994*** 

 

Panel Cointegration Results 

In order to evaluate the presence of cointegration between the time series as well as the long run relations between 

the variables the researcher has used the Pedroni cointegration method. The results of the analysis are depicted in 

table 2. The variables have been evaluated on the basis of within dimension and across dimensions approaches. The 

* represents the rejection on 1 percent level of significance, ** shows rejection on the 5 percent level of significance 

and *** shows rejection on the 10 percent level of significance. It can be seen from the results that PP, rho and v 

statistics of the within dimension statistics have rejected the null hypothesis of no cointegration. Whereas the 

between dimension also rejects the null hypothesis on the basis of the group rho statistic. The Kao test also rejects 

the null hypothesis, therefore a total of five out of eight statistics have rejected the null hypothesis of no 

cointegration, thus the alternate hypothesis of presence of integration and a long run relationship is accepted.   

 

 

 
Table 3: Panel Cointegration Test 

“Alternative hypothesis: common AR coefs. (within-dimension) 

    Weighted  

  Statistic Prob. Statistic Prob. 
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Panel v-Statistic -4.43339*  0.0002 8.3387  0.0003 

Panel rho-Statistic  3.73124*  0.0000  4.3982  0.0000 

Panel PP-Statistic -4.29444**  0.0304 -5.0938  0.0000 

Panel ADF-Statistic  0.48853  0.2999 -0.4399  0.3387 

Alternative hypothesis: individual AR coefs. (between-dimension) 

      

  Statistic Prob.   

Group rho-Statistic  5.4092*  .00000   

Group PP-Statistic -6.1447  0.0000   

Group ADF-Statistic -0.4999  0.3044   

Kao test. Statistic  Prob. 
  

ADF -2.6397* 0.0399   

Coefficient Estimation Results 

The estimation of the regressors is performed after the absence of unit roots and presence of cointegration among 

the variables has been confirmed. The methods of FMOLS estimation is used in order to evaluate the magnitude 

and direction of the independent and control variables on the outcome variable. The results of the estimation have 

been presented in table 3. The table presents the results of the pooled and grouped estimations. According to the 

pooled effect human capital investment is significant and produces a magnitude of 28.3 (pooled) and 29 percent 

(grouped) in the outcome variable environmental sustainability. The change in brain drain is negative i.e. if brain 

drain increases the environmental sustainability decreases. The pooled estimate has a magnitude of 21 percent and 

grouped estimate is 22.2 percent. The effect of immigration is insignificant for both pooled and grouped statistics. 

The control variables population and literacy are also evaluated. Literacy has a positive and significant effect on the 

environmental sustainability whereas the population is insignificant. The adjusted R squared value for both 

estimations shows that the model is responsible for evaluating 66 and 67 percent of the variation that occurs in the 

dependent variable.  

 
Table 4: Coefficient Estimation Test 

Variable Value  Pooled Grouped 

HCI 

 

Beta 0.283** 0.290** 

SE.  0.663 0.388 

BRD Beta -0.210* -0.222** 

SE  0.673 0.744 

IMM 

 

Beta 0.032 0.054 

SE  0.833 0.122* 

POP  

 

Beta 0.022 0.033 

SE  0.788 0.788 

LIT Beta 0.122** 0.122* 

SE 0.637 0.378 

Adj. R Square  Beta 0.669*** 0.677** 

SE 0.777 0.898 

Granger Causality 

The granger causality has test has also been used in order to evaluate the causal associations among the variables. 

The results from the analysis are presented in table 4. The stars present the significance i.e. the indication of causality 

among the variables. There is an observed causal association between the control variables literacy and population, 

however the association is unidirectional, the variables human capital investment, brain drain, Immigration, 
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environmental sustainability and literacy and population all are found to have causal associations with one another. 

ENS causes HCI, BRD, IMM and LIT, HCI does not cause BRD, IMM, LIT it only has significant association with 

POP. Whereas BRD has causal associations with IMM, POP and LIT.  

 
Table 5: Granger Casualty Test 

Variables  ENS HCI BRD IMM POP LIT 

ENS 0.736      

HCI 0.548* 0.683     

BRD 0.320* 0.473 0.721    

IMM 0.399* 0.229 0.388* 0.710   

POP  0.233 0.399* 0.122* 0.467* 0.656  

LIT  0.433* 0.299 0.233* 0.382* 0.288* 0.799 

 

5 Discussion and Conclusion  

The present study evaluates the effect of brain drain i.e. the movement of skilled and qualified personnel from their 

home country to another, human capital investments i.e. the investments made for the development of the human 

capital like education, training etc. and immigration i.e. the movement of the residents from their country of origin 

to another. These effects have been evaluated and analyzed for their implications on the environmental 

sustainability. The environmental resources of the world are slowly depleting as a result of increasing population 

and demands and scarce resources to defend these requirements. The effects of the focused variables can be 

detrimental for the environmental sustainability, for instance if a country reports that people in quantities of 

thousands have been immigrating to that area, then it becomes difficult to facilitate all these individuals and the 

consequence is often the deterioration of environment and economy. Moreover, the movement of qualified 

individuals to another area also poses deflecting consequences for the environment and economic growth, if a share 

of the skilled and talented personnel and workforce moves from the country then there are lesser options available 

for leveraging these resources for the development of a sustainable environment (SHARIFF, KRISHNASWAMY, 

ABDULLAH, & CHAU, 2018; Zafar & Kantola, 2019). The present study used the FMOLS method and the 

causality analysis to evaluate the relations between these indicators and found positive relationships.  

In this regard the study by Acar (2017) focuses on the environment in Turkey. The study focuses on immigrants 

and the development in the human capital. The study uses panel estimation to find out that the immigrants and the 

development in the human capital is gradually fading away over time. The study used education and the degree of 

immigrants received by the country, the long run effects in such a scenario can be detrimental for the economy and 

the environment. The environmental sustainability also accounts for the mobility and development of the 

surroundings or the area in which an individual life. The effect of development in human capital was found to be 

effective and significant in the present study as well, an individual with knowledge and capacity has the skills to 

develop sustainable environment. Other studies (Ha, Yi, & Zhang, 2016; Ngoma & Ismail, 2013) have also found 

the relations between immigrants, education, skilled worker movement (brain drain), human capital developments 

and economic growth in the long run. The present study evaluates these effects from the standpoint of environmental 

effects and sustainability, although long term economic benefits can be translated and modelled into environmental 

benefits as well.  

Implications and limitations  

The present study focuses on the effects of human capital investment, immigration and brain drain on the 

environmental sustainability of the ASEAN economies. The focus on these indicators has been developing in recent 

times and several studies have been conducted on their effects on the economic growth of countries, however the 

focus on environmental benefits or detrimental effects is scarce therefore the study makes important theoretical 

contributions. Moreover, the policy makers and the managers can focus on the results of this study and devise 
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policies for retaining their skilled workers and on the development of their workforce so that the environmental 

sustainability can be increased.  

Like all research studies, along with contributions the present study also faces some limitations. The researcher has 

only focused upon three indicators of post human indicators, other variables like schooling, education, reasons for 

immigration etc. can give a rationale and offer more understanding on the topic. Also, the dataset needs to be more 

diverse so that the effects of these indicators can be evaluated in countries other than the ASEAN region as well.  
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