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PREFACE 
 

Dear conference Participants! 

Welcome to the 5th International Conference on Finance and Economics (ICFE 2018) on 

September 20th - 21st, 2018 at Ton Duc Thang University, Ho Chi Minh City, Vietnam. The 

Conference is co-organized by: 

Ton Duc Thang University, Ho Chi Minh City, Vietnam  

Tomas Bata University, Czech Republic 

The Institute of Chartered Accountants in England and Wales, United Kingdom 

Corvinus University of Budapest, Hungary 

University of the West of England, Bristol, United Kingdom 

University College of Northern Denmark, Denmark 

We are also grateful to the support and cooperation of our partners: 

University of Economics, Prague, Czech Republic 

Feng Chia University, Taiwan 

European Cooperation Center, Ton Duc Thang University, Ho Chi Minh City, Vietnam  

 

Highlighting of prior conferencesô success as well as contributing for our universityôs 21st 

ceremony with many recently obtained dramatic achievements, we would like to present a 

forum of cutting-edge research in the field of Accounting, Finance, Economics and 

Management. We have four magnificent keynote speakers who have significant domination in 

academia and industry for this year. Further, all papers submitted to the ICFE 2018 went 

through a double peers reviewed process. In addition, acceptance was based on quality and 

relevance of the research.  

 All accepted and presented papers are published in the conference proceedings. Moreover, 

authors of accepted papers will have opportunities to publish their extended work in following 

scientific journals: Prague Economic Papers, University of Economics, Prague, Czech 

Republic; Journal of Competitiveness, Tomas Bata University, Czech Republic; one special 

issue of Institutions and Economies, as well as one special issue Malaysian Journal of Economic 

Studies, both from University of Malaya, Malaysia. 

We definitely appreciate entire members of the General Committee Chairs, Program 

Committee, Organizing Committee, and volunteers who endeavor tremendously to qualify the 
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conference, invite keynote speakers, chairs of the sessions and formulate the conference 

proceedings. Thus, we believe that ICFE 2018 will be delightful and pleasurable to all 

participants.   

We wish you a wonderful ICFE 2018 and looking for forthcoming conferences! 

 

Chairs  

Prof. Drahomira Pavelkova, Vice-rector, 

Tomas Bata University, Czech Republic 

 

Dr. Le Thi My Hanh, Dean of Faculty of Accounting, 

Ton Duc Thang University, Vietnam 

 

Co-chair 

Mr. Mark Billington, Regional Director, South East Asia, 

The Institute of Chartered Accountants in England and Wales (ICAEW) 
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MESSAGE FROM THE HOST UNIVERSITY  
 

Inheriting from prior conferencesô success, Ton Duc Thang University is proudly hosting The 

5th International Conference on Finance and Economics (ICFE 2018). In the merry atmosphere, 

I would like to send my warm and sincere greeting to all presenters and participants of the 

conference. The conference administers an opportunity for universitiesô leaders; educationists; 

experts and scholars from all over the world to convene and share their novel ideas as well as 

developed tendency in the field of Accounting, Finance, Economics, Marketing and 

Management. Furthermore, I definitely appreciate to all the renowned authors for their 

participations that dignify this science conference and enhance the quality of the conference.  

For the mission of educating of high quality human resources and contributing genius for our 

country; executing applied and science research for the development of prosperity, stability and 

sustainability Vietnam in globalization context, Ton Duc Thang University continuously 

evolves and is ranked as the top University of Vietnam regarding scientific research in 2017. 

For long-term objectives, I hope that Ton Duc Thang University will become one of the best 

sixty universities of Asia in the year 2037, within three decades of development and be in the 

list of leading research universities of the world in 2087.  

 

ICFE 2018 was hosted as the time of TDTU proclaiming about established and developed 21th 

ceremony. We are proud of referring as the second best university of Vietnam; the top 250 

sustainability development universities of the world; leading in scientific publishing of 

Vietnamôs universities; and the first university of Vietnam was ranked 4 stars by QS Stars 

University Ratings (England). 

 

On behalf of TDTU, I would like to present here my highly appreciation to our great partners - 

Tomas Bata University in the Czech Republic; Institute of Chartered Accountant in 

England and Wales (ICAEW); Corvinus University of Budapest in Hungary; University of 

the West of England in Bristol (UWE); University College of Northern  in Denmark (UCN); 

University of Economics Prague  in Czech Republic (VSE) and Feng Chia University in 

Taiwan (FCU) - especially to Tomas Bata University that has been accompanying with us in 

many years, as well as to gratefully thank to presenters and authors from all over the world for 

their contributions and considerations on this conference. 
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I absolutely believe that all your participations will lead the conference to the success and 

devote significant advantages to the research and development in financial and economic fields.  

Hope all you have a fantastic time in ICFE 2018!                                                                                          

 

Prof. Le Vinh Danh, Ph.D. 

President 

Ton Duc Thang University, Vietnam  
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TAX EFFECTS OF EMPLOYEE BENEFITS  

Eva Kol§Śov§ and Vendula Kol§Śov§  

 

Abstract 

Nowadays, many companies realise that motivation of employees is important. Tax relief is 

being used by taxpayers to reduce their tax liability, and research has not yet been conducted 

to clarify whether tax reliefs actually implemented meet the purposes for which they were 

implemented in tax laws and how they are subsequently used by taxpayers. 

The aim of this research is to find out how employee benefits are actually used. Research began 

in early 2018 and will continue in future as well. The survey included a total of 453 respondents 

and two companies. Methodologically, research will be based on the analysis of secondary 

static data and data from own questionnaire research. The most commonly used benefits in the 

Czech Republic and the European Union were included in the research. 

Keywords: Employee benefits, Tax deductibility, European Union. 

JEL Codes:  M21, M41.  

 

INTRODUCTION  

The main objective of the business activity is to achieve profit and they want to achieve this 

goal also in a long term. Nowadays, more and more companies are focusing on employee 

benefits to keep good employees in the company, and to attract new potential employees. These 

employee benefits can increase profit of the company. Every company can decide what benefits 

it will offer to its employees. Employee benefits can be in many forms (Stýblo, 2009). There 

are both financial and non-financial benefits, and according to management's decisions, these 

benefits are offered to employees under the remuneration strategy (Armstrong and Taylor, 

2015). Non-financial benefits include, for example, a business car, mobile phone, corporate 

products, forms of insurance, sports and cultural contributions, and others (Pauknerová, 2012). 

Among the financial benefits we include any form of financial reward, which has either a fixed 

or a variable component (Armstrong, 2002). Each company has its remuneration strategy, 

which also includes benefits. According to Trevor Jonathan, this remuneration strategy is a 
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form of competitive advantage. Remuneration strategy describes diversity and is influenced by 

the legacy of the past and by the future development (Armstrong and Murlis, 2007). 

Remuneration for employees can be divided into four sectors according to (Armstrong, 2015): 

cash rewards, employee benefits, education and development, working environment. 

These benefits can also be broken down into flexible and flat benefits, where flat benefit is a 

benefit that every employee receives (Armstrong, 2009). Flexible benefits work on the cafeteria 

principle, and for each employee these benefits are decided individually (Hutchingson, 2004). 

This flexible benefits system has its advantages and is also beneficial to organizations (Bloom, 

2016). 

From the point of view of the tax advantages, providing employees with some form of benefits 

is more advantageous than the actual increase in wages, despite the confusing variety of forms 

and types of employee benefits currently available on the labour market. The question of the 

existence, elimination or complete abolition of tax relief was dealt with by Hall and Rabuszka 

(2007). Faricy and Ellis (2014) compare the total costs to the state in the case of social programs 

funded by direct expenditure with indirect financing through tax reliefs. Prasad (2011) 

highlights that high income individuals are favoured in the Union by comparing tax reliefs with 

state social spending. 

Employee benefits are important in terms of motivating employees to work. Every employee 

can feel an external stimulus to work from these benefits, and such employee benefits can serve 

to increase employee performance and thereby improve company performance as well. 

The problem of employee motivation, their education, the acquisition of talented employees 

and the building of effective teams are addressed by a number of authors. These issues are still 

up to date, and the benefits used to motivate employees are constantly changing as a result of 

developments both in companies and in employeeôs attitude. Achor Shawn (2010) and Stewart 

Henry (2013) work in their paper with the classical idea of creating a happy work environment 

and bring about 80 ideas on how to do that. A similar issue is also addressed by author Clow 

Julie (2012) in his work entitled The Work Revolution: Freedom and Excellence for All. One 

of the most recent publications on human capital is the monography of author Jack J. Phillips 

and Patricia P. Phillips (2015), which identifies the latest trends in the field. Corporate 

education is also dealt with by Paine Nigel (2015). 
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THEORETICAL SOLUTION  

Benefits in the World 

Employee benefits are the various forms of compensation granted to employees in addition to 

their normal salary. Today, when companies compete for the best talents on global scale, 

employee benefits are an essential element of each organization's remuneration strategy. 

There are many countries in the European Union that offer employee benefits that are generally 

above standard. According to The Most Wanted Employee Benefits of the Human Resources 

Management Company of 2017, the most desirable employee benefits are health care, health 

prevention, personal care, retirement savings, the ability to work from home, and the use of 

leisure time. 

The Eurostat survey, which is available in the International Conference of Labour Statisticians, 

has dealt with the statistics of labour cost. 

The labour cost includes both direct and indirect costs.  

Direct costs (compensation of employees):  

¶ gross wages and salaries paid in cash;  

¶ direct remuneration (pay) and bonuses; 

¶ wages and salaries in kind (company products, housing, company cars, meal vouchers)  

Direct costs are dominated by wages and salaries paid in cash.  

Indirect costs:  

¶ employersô actual social contributions (i.e. statutory, collectively agreed, contractual 

and voluntary social security contributions);  

¶ employersô imputed social contributions (mostly guaranteed pay in the event of 

sickness or short-time working, plus severance pay and compensation instead of notice);  

¶ vocational training costs;  

¶ recruitment costs and work clothes given by the employer;  

¶ taxes paid by the employer (based on their wages and salaries bill or on the numbers 

they employ)  

¶ minus subsidies received by the employer (intended to refund part or all of the cost of 

direct pay)  
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Indirect costs are dominated by employersô actual social contributions, in particular by 

employersô statutory social security contributions (Eurostat, 2017).  

Benefits in the Czech Republic 

In the Czech Republic Jareġ (2010) identified tax reliefs which he classified according to the 

purpose for which they were introduced. Together with Kubátová (2011), he dealt with the 

quantification of these tax reliefs by the method of foregone earnings, the method of additional 

earnings and the method of expenditure equivalent. The Ministry of Finance published the 

Report on Tax Reliefs in the Czech Republic for the years 2011-2015 for the first time in 2017. 

Employee benefits are not new in the Czech work environment. Already Tomas Bata provided 

his employees with benefits in the form of preferential housing, the possibility of raising the 

qualification or of support in illness. 

The survey conducted by NN Insurance Company and the Union of Industry and 

Transportation among 110 domestic employers shows that the most widespread employee 

benefits are mobile phone and education allowance. The other most widespread benefits 

include workplace drinks, medical check-ups and supplementary pension insurance. All these 

benefits are offered by about three out of four companies. 

 

Tab.1. Employees benefits in 2015 in Czech Republic.  

Benefit types % of companies 

Mobile phone 88 % 

Education 83 % 

Workplace drinks 81 % 

Medical check-ups 77 % 

Pension insurance contribution 77 % 

Company Car 73 % 

Meal tickets 72 % 

Tangible gifts, One time rewards 66 % 

Life insurance contribution 60 % 

13th wage 47 % 

Culture 42 % 

Employee loans 40 % 

Health (e.g. vitamins, rehabilitation) 36 % 

Sport 35 % 
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Sick days 33 % 

Flue vaccination 31 % 

Vacation contribution 30 % 

Flexi pass vouchers 24 % 

Contribution for travelling expenses 14 % 

Source: NN Insurance Company and the Union of Industry and Transportation 

The Czech Republic is obliged, based on the requirements of the European Commission, to 

carry out a systematic analysis of tax relief and to publish information on the impact of tax 

expenditures on public revenues. This requirement is based in particular on Article 14. 2. 

Directive 2011/85 / EU. However, given the absence of a uniform definition of tax relief, it is 

difficult to establish a common methodology for all Member States of the European Union so 

that the resulting data can be compared internationally. So the European Commission only 

makes recommendations for the creation of a given statement. However, the resulting amount 

and impact of tax reliefs should be one of the bases for fiscal policy, thus contributing to a 

better budgetary process. 

 

Fig.1. Development of Benefits.  

 

Source: own 

The most common benefit that organizations provide is a mobile phone. In recent years, there 

has also been a growing interest in life insurance or pension insurance contributions. 

Organizations start to perceive benefits as an employee investment and therefore choose long-
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popularity. People often forget about these benefits, and they also have the character of fast 

consumption. 

Tax deductibility of benefits in the Czech Republic 

According to Act No. 586/1992 Coll. on income taxes in the Czech Republic, these benefits 

are tax deductible and non-deductible from the point of view of the employer and the employee 

as well. Table 2 lists the ones that we will deal with in our research. 

 

Tab.2. Tax of benefits  

Benefits 

Income tax exempt income of employees  Tax deductible expenses of employers 

Meal contributions provided by third party entities 

and provided up to 55% of the price of one meal for 

one work shift 

Meal contributions provided by third party entities 

and provided up to 55% of the price of one meal for 

one work shift are tax deductible 

Nonmonetary contribution for development of 

employees related to their work position. 

Nonmonetary contribution for development of 

employees related to their work position are tax 

deductible 

Contribution to supplementary pension insurance 

and life insurance subject to legal conditions 

Contribution to supplementary pension insurance and 

life insurance up to CZK 50 000 in total are tax 

deductible 

Source: own 

Nowadays, with a low unemployment rate, we can still find new types of employee benefits 

(Mach§ļek, 2017). Thus, in the current labour market, employers who do not provide 

employees with employee benefits should be afraid that a skilled employee or a well-

functioning team will be drawn away from them by a company which offers these benefits to 

employees. Among the traditional employee benefits that employers normally offer to their 

employees, we can include a meal contribution, a mobile phone, a notebook and a company 

car. 

OBJECTIVES AND METHO DOLOGY  

The previously published results of tax relief research focus primarily on their quantification, 

identification and mainly examine their impacts on revenues of the state budget. While tax 

relief is a well-known concept used both by politicians to support their sectors and taxpayers 
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as a method to decrease their tax liability, the research has not yet been conducted to clarify 

whether tax reliefs actually implemented meet the purposes for which they have been 

implemented in tax laws; how they are subsequently used by taxpayers. If a specific tax relief 

is unable to support the objective of public policy for which it was implemented or, if its use 

for the taxpayer is unreachable or exploitable, it thereby loses its importance and becomes 

unwelcome to public finance. 

Methodologically, the research will be based on the analysis of secondary static data provided 

by the Czech Financial Administration, which processes them on the basis of tax returns and 

analysis of OECD secondary static data. These sets of statistics will be confronted and further 

processed, mainly using mathematical-statistical methods.  

The research was started in 2018 and carried out in early 2018. A total of 453 respondents from 

different professions and different companies were approached (examined). The research was 

mainly focused on employees. Two companies were selected for purpose of comparison. 

There were 2 companies that took part in this research. A total of 180 employees of one 

company from different positions and of 49 employees of second company were addressed. 

The first company has its headquartered in the capital, and the other company is located in 

smaller city. The research was conducted in the form of a questionnaire containing closed and 

open questions. Statistical methods were used for data analysis and interpretation of findings, 

including quantitative research, where basic types of dependence were demonstrated and basic 

hypotheses, including zero hypotheses testing, were tested. 

Following hypothesis: 

Hypothesis H1 - Systems of employee benefits are used by employees of big and small 

companies alike. 

Hypothesis H2 - In the European Union in all member states meal vouchers that are tax 

deductible are used.  

RESULTS 

Research was conducted in two companies. The first selected company was an international 

company founded in 1945, which has branches in more than 140 countries and does not have 
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its own catering facilities. The second selected company was a smaller company with 49 

employees and also did not have a catering facility. 

One goal of the questionnaire survey was to find out what employee benefits and rewards the 

employer offers. And only some of the most commonly used benefits were selected and the 

respondent could choose multiple options. 

Tab.3. Offered benefits in larger company  

Employee benefit Percentage of 

answers 
Employee benefit Percentage of 

answers 

Meal vouchers 94 % 5 weeks of vacation 15 % 

Allowance  55 % Workplace drinks 9 % 

Mobile phone 39 % Notebook  5 % 

Sick day 23 % Company car 3 % 

Multisport card 17 % 13th wage 1 % 

Source: own 

The most frequently respondents answered that the employer offers meal vouchers and as a 

form of a benefit a discount (Allowance) on its products and mobile phone.  

Questionnaire survey for smaller company 

 

Tab.4. Offered benefits in smaller company  

Employee benefit Percentage of 

answers 
Employee benefit Percentage of 

answers 

Meal vouchers 100 % 5 weeks of vacation 0 % 

Allowance  0 % Workplace drinks 10 % 

Mobile phone 4 % Notebook  4 % 

Sick day 0 % Company car 4 % 

Multisport card 24 % 13th wage 0 % 

Source: own 

Questionnaire survey for all respondents 

 

Tab.5. Offered benefits in all respondents.  

Employee benefit Percentage of 

answers 
Employee benefit Percentage of 

answers 

Meal vouchers 75 % 5 weeks of vacation 12 % 

Allowance  12 % Workplace drinks 42 % 

Mobile phone 52 % Notebook  21 % 

Sick day 2 % Company car 25 % 

Multisport card 38 % 13th wage 3 % 

Source: own 
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Comparison larger company, smaller company, all the survey respondents and the survey 

conducted by NN Insurance Company and the Union of Industry. 

 

Fig.2. Comparing Benefits offers.  

 

Source: own 

From Fig.2. it is clear that most often used benefit in the Czech Republic is the Meal Voucher 

a lowest spread is for Multisport card. 

To demonstrate the H  hypothesis, we conducted research within the EU. We focused on the 

meal vouchers benefits. We conducted research only in selected countries of the European 

Union. From the countries with above-average economy, we have selected four and from other 

states we selected those that border with the Czech Republic. 

 

Tab.6. Meal vouchers in the European Union  

Selected EU states    

Above average level of 

Economy 

 

Employers without their 

own catering facilities 

provide meal vouchers? 

Use of meal vouchers by 

company employees 

Tax exemption for 

employees 

Belgium Yes 67 % 50 % 

France Yes 83% 50 % 

Germany Yes 85% 50 % 

Austria Yes 72% 25 % 

Other states    
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Czech Republic Yes 72 % 55 % 

Hungary Yes 74% No 

Poland Yes 82% No 

Slovakia Yes 23 % 55 % 

Source: own 

In the countries of the European Union, the Tax Act and the Labor Code is complex, often 

updated and subject to change. There are other conditions for exemption in each country. 

DISCUSSION 

In the first part of the research, we focused on the benefits that companies offer. At present, 

when there is a low level of unemployment, there are already new types of employee benefits. 

Employer who does not provide benefits will have the problem of employing capable 

employees. Table 3 and table 4 show that there is a difference in offered benefits between large 

and small business. The average number of benefits in a large company was 26.1% and 14.6% 

for a small company, which is 11.5% less. One value is the same for both types companies, and 

that is the use of meal vouchers. There is also a great difference in the perception of benefits 

by employees of a small rural company and large city companies. Employees of a small 

business are not interested in benefits as such and want to increase their salary. Employees of 

larger companies, who are satisfied with their salary, want especially those benefits that bring 

them leisure-time satisfaction. 

According to table 3 and 4, companies offer mainly meal vouchers. For the benefits we 

examined, we focused on the dependency relationship between amount of employees and 

benefits usage. For this dependence we used the Pearson correlation coefficient r. 

Meal vouchers r = -0.993; this means that there is a strong negative correlation between the 

number of employees and the use of meal vouchers. 

Allowance r = - 0.648; this means that there is an average negative correlation between the 

number of employees and the use of allowance. 
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Mobil phone r = 0.966; this means that there is a strong positive correlation between the number 

of employees and the use of mobile phones. 

Sick day r = -0.094; this means that there is a very weak negative correlation between the 

number of employees and the use of sick days. 

Multisport card r = 0.775; this means that there is a strong positive correlation between the 

number of employees and the use of the multisport card. 

5 weeks of vacation r = 0.169; this means that there is a very weak correlation between the 

number of employees and the use of 5 weeks of vacation. 

Workplace drinks r = 0.931; this means that there is a strong positive correlation between the 

number of employees and the use of workplace drinks. 

Notebook r = 0.955; this means that there is a strong positive correlation between the number 

of employees and the use of the company notebook. 

Company car r = 0.158; this means that there is a very weak positive correlation between the 

number of employees and the use of company car. 

13th wage r = 0.084; this means that there is a very weak correlation between the number of 

employees and the use of 13th wage. 

In further research we have dealt with these meal vouchers and their use in the European Union. 

According to the survey, it was found that they are used on average 69.75% by those employees 

who are entitled to them. This implies that there are no differences in the use of vouchers, but 

there are differences in tax claims that affect the use of meal vouchers. 

CONCLUSION 

Employee benefits are an important part of the overall value offered by the employer, making 

it a sort of competitive tool for recruiting new employees and retaining an existing employee. 

Managers, too, are well aware that a satisfied employee can return the investment in better 

performance. Employees look for more than just pay these days when they are considering 
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whether to stay with the current employer or to look for a new job. Employee benefits have a 

great impact on this decision and we wanted to prove it in our research. Young employees want 

to stay healthy and take care of their children, which their employers allow. In particular, 

according to HR staff, the contributions to leisure activities, language courses and catering are 

on the rise. In many large companies there are "racing canteens" which offer a quality 

comparable to restaurant level and offer a wide range of dishes. In some companies, different 

meals and drinks are available throughout the whole day. 

An important decision-making factor for choosing the right employee benefits is definitely 

their tax impact, both on the employee's side and on the employer's side. Employee benefits 

that are extremely beneficial are those that are tax deductible of employers and income tax 

extent for employs. This includes catering up to the limit, meal vouchers, employee 

contributions to retirement and life insurance up to CZK 50,000 per year, courses and trainings 

related to the employer's activities and payment for temporary accommodation of employees 

up to CZK 3,500 per month. Other benefits are not tax deductible for employers, but they do 

not have to pay social and health insurance for them, and for employees they represent a tax-

exempt income. Examples can be a non-monetary contribution for culture, sports and health, 

provision of recreation in non-cash form up to CZK 20,000, provision of soft drinks at the 

workplace and free use of company kindergarten. Other benefits are neutral, for employers they 

are a tax-deductible expense and, on the employee's side, this income is subject to taxation, 

social and health insurance. This can be for example the use of a company vehicle for private 

purposes, an extra week of vacation, a transport allowance and sick days.  

In the first hypothesis, we argued that flexible solutions are more typical for large companies 

and the results of our survey confirm that the use of a flexible system is directly proportional 

to the size of the company. As for the use of benefits, the situation is more complex. Some are 

used by both companyôs sizes - meal vouchers, mobile phone, workplace drinks and company 

notebook. Others are business-specific. 

The second hypothesis dealt with the vouchers provided in the European Union and we 

examined their use in all countries and found out which are tax-exempt. 
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Tab.7. Confirmation of hypotheses.  

 Confirmation of hypothesis Decline of hypothesis 

Hypothesis H  ã 

Hypothesis H  ã 

Source: own 

We have confirmed the Hypothesis H  using the test criterion G, which has a chi quadrate 

distribution, and confirmed that the flexible employee benefits system is directly proportional 

to the size of the firm. 

We rejected the H hypothesis. When we divide the EU states into states with above-average 

levels of the economy and other states we could conclude from tab. 6 that countries with above-

average levels of the economy use food vouchers more than other countries. As far as tax issues 

are concerned, it is very complicated because each country has its own specificities in terms of 

benefits. 

This research is the basis for further research into this issue of tax reliefs and whether the tax 

reliefs are capable of supporting objectives of the public policy. 
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THE CAUSALITY OF CARBON EMISSION  AND ECONOMIC 

GROWTH: TESTING THE  ENVIRONMENTAL KUZNETS 

CURVE HYPOTHESIS 

Duc Nha Le 

 

Abstract: Environmental issues have been ranked among the most intense debates over the 

past decades by governments around the world. Sustainable development goals have been top 

priorities in the working agenda of national cabinets and administrations which questions the 

chronic trade-off between environment and economic performance. This paper aims at 

contributing further insights into the above-mentioned linkage to the contemporary literature 

by testing the validity of the Environmental Kuznets Curve (EKC) hypothesis. By conducting 

a panel data analysis on ASEAN countriesô statistics of Carbon Emission per capita (COEpc), 

real Gross Domestic Product per capita (rGDPpc), Foreign Direct Investment inflow (FDIif), 

Trade Openness Index (TOI), and Urbanization (URB), the findings have empirically 

confirmed the valid causality running from economic growth, international trade and 

demographic changes to environmental degradation. Additionally, the existence of an earlier 

inverted U-shaped and a later N-shaped EKC has been investigated and significantly confirmed 

which reveals the cyclical changes of the eco-enviro trade-off. Also, this paper provides 

implications for policymakers to consider the cost-benefit issue in the establishment and 

implementation of economic and environmental protection policies. 

Keywords: carbon emission, economic growth, EKC hypothesis. 

JEL Codes: O13, Q56, Q58. 

 

INTRODUCTION  

Along with the rising concern of Sustainable Development Goals (SDGs) increasingly 

prioritized in policy objectives of worldwide nations, the environmental issue which is 

considered as one of the three pillars of sustainable development has been taken into serious 

account by diverse stakeholders and the entire community (Carley & Christie, 2017; Fulekar, 

2016; Rowledge et al., 2017). Among relevant  areas, climate change and its concomitant 

global warming are the grand challenges facing the most vulnerable countries in Africa and 
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Asia, especially Southeast Asian region (Allison et al., 2009; Amran et al., 2016; Ford et al., 

2015; Loo et al., 2015; Saito, 2013). Of the main causes of those environmentally-destructive 

phenomena, the emission of carbon dioxide (CO2) has been blamed for most of the cases 

(Change, 2007; Ghosh, 2010; Gustavsson et al., 2017; Paul & Bhattacharya, 2004; Pittock, 

2017; Skjærseth & Wettestad, 2016; Tang & Tan, 2015). In the case of ASEAN countries, 

emission volume has been increasing over the past three decades since 1990s (Figure 1). 

Among which, Vietnam has observed an unprecedented economic growth while also 

generating a large amount of CO2 gas (Al-Mulali et al., 2015b; Tang & Tan, 2015; Zimmer et 

al., 2015), specifically, the most recent emitted amount of CO2 recorded in 2014 has been 

tripled that recorded two decades ago in 1993, while this figure in Thailand, Malaysia and 

Philippines has nearly doubled since 1990s, Lao PDR nearly six times, Cambodia and 

Myanmar nearly four times.  

Fig. 1: Scatter plots of CO2 emission and economic growth of ASEAN economies, 1990 ï 

2014 

Source: World Bank Statistics 

rGDPpc

COEpc

34000

36000

38000

340003600038000

10

15

20

25

10 15 20 25

rGDPpc

COEpc

400

600

800

1000

4006008001000

.1

.2

.3

.4

.1 .2 .3 .4

rGDPpc

COEpc

2000

3000

4000

2000 30004000

1

1.5

2

2.5

1 1.5 2 2.5

rGDPpc

COEpc

500

1000

1500

500 1000 1500

0

.1

.2

.3

0 .1 .2 .3

rGDPpc

COEpc

6000

8000

10000

6000800010000

4

6

8

4 6 8

rGDPpc

COEpc

0

500

1000

1500

0 50010001500

.1

.2

.3

.4

.1 .2 .3 .4

rGDPpc

COEpc

1500

2000

2500

150020002500

.8

1

1.2

.8 1 1.2

rGDPpc

COEpc

30000

40000

50000

300004000050000

5

10

15

20

5 10 15 20

rGDPpc

COEpc

3000

4000

5000

6000

3000400050006000

2

3

4

5

2 3 4 5

rGDPpc

COEpc

500

1000

1500

500 1000 1500

0

1

2

0 1 2

Bru Cam Ind Laos

Mal Mya Phi Sin

Thai Viet

Graphs by Country



ICFE 2018 ï The 5th International Conference on Finance and Economics 

Ton Duc Thang University, Ho Chi Minh City, Vietnam 

September 20th-21st, 2018 

 
 

18 

As could be seen in Figure 1, there is a strong correlation between Vietnamôs economic growth 

(measured by GDP per capita constant 2010 US$, rGDPpc) and COEpc (metric tons per capita) 

in the observed period. However, it seems that within the ten countries of ASEAN there have 

been 02 separate trends describing the two reverse relationships between rGDPpc and COEpc. 

Figure 1 indicates the similarities among Indonesia, Cambodia, Lao PDR, Myanmar, Malaysia, 

Philippines, Thailand and Vietnam which suggest the positive association between the two 

indicators. Conversely, the situations of Singapore and Brunei Darussalam prove the negative 

relationship which seems to suggest the existence of Environmental Kuznets Curve (EKC) in 

the higher stage of development of a country (Kasman & Duman, 2015; Heidari et al., 2015). 

In Vietnam, the call for an economic development with low rate of gas emission has been 

disseminated by the high-profile officials of Vietnamese government1. Carbon dioxide has also 

been officially blamed for most cases of unsustainable development as stated in the Kyoto 

Protocol and has been placed at the first position among 06 types of Greenhouse Gases (GHG) 

ñKyoto basketò including Carbon Dioxide (CO2), Methane (CH4), Nitrous Oxide (N02), 

Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs), and Sulphur hexafluoride (SF6) (Lin, 

2010; Lin & Sun, 2010). 

Fig. 2: CO2 emission per capita and GHG emission per capita of Vietnam, 2003 ï 2012 

 Unit: Metric ton per capita 

 

 

 

 

 

 

 

Source: World Bank Statistics 

                                                           
1 http://nhandan.com.vn/kinhte/item/33876602-huong-toi-mot-nen-kinh-te-co-muc-phat-thai-thap.html, accessed 

on April 2nd 2018 
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Figure 2 indicates the domination of CO2 emission fraction in the ñKyoto basketò of Vietnam 

as it accounted for almost 44.35% on average during the period 2003-2012. The volume of CO2 

emission has also seemed to be positively associated with the GHG emission in most cases of 

ASEAN countries except Singapore and Indonesia (Figure 3). 

Fig. 3: Scatter plots of CO2 emission per capita and GHG emission per capita of ASEAN 

countries, 2003 ï 2012 

Unit: Metric ton per capita 

Source: World Bank Statistics 

By using data of ASEAN nations, this Paper is about to test whether the causality between 

economic performance indicators and environment-related measurement exists, also, the shape 

of EKC will be explored and confirmed. The structure of the Paper includes four parts. Part 1 

provides a review of relevant literature which has been built on a platform of ñeco-enviroò 

interactions. Part 2 will be the introduction of quantitative method to examining those 

interactions and be an elaboration on how related statistics were collected and calculated. Part 

3 will show results of the quantitative analysis on the established panel data using STATA 

software version 12. Part 4 ends the Paper with conclusions and recommendations for the 

policy-making process especially that of ASEAN countries. 
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LITERATURE REVIEW  

The relationships or more particularly the trade-offs between environmental status measured 

by COE and indicators of economic performance (real GDP per capita ï rGDPpc), trade (TOI), 

inward foreign direct investment (FDIif) and urbanization (URB) have been analyzed and 

confirmed by various studies applied in diverse global, national, regional or even provincial 

levels. Carbon emission is the direct and best-reflective evidence of national industrialization 

achievements which have contributed greatly to the economic growth thus confirming the valid 

positive relationship between the two concepts (Asumadu-Sarkodie & Owusu, 2016; Hartwell, 

2017; Omri et al., 2014; Xu & Lin, 2017). In the case of emitters achieving miraculously rapid 

pace of growth, governments tend to promote and incentivize the expansion of economic pie 

while ignoring the deteriorating environment and ecosystem (Long et al., 2015; Xu & Lin, 

2017). Carbon dioxide gas could be emitted from various economic activities especially those 

of industrial manufacturing sectors which consumed large amount of fossil fuels, specifically 

coal and natural gases (Long et al., 2015; Xu & Lin, 2017). 

Reversely, the output has also contributed to the deterioration of environment especially in the 

early stage of development of emerging economies and economies in transition whose most 

sectors appear to depend largely on obsolete production technologies (Lee et al., 2017; Yang 

& Li, 2017) and foreign direct investors seeking for natural resources and cost efficiency may 

be the critical target of these economies external engine for economic growth (Abbes et al., 

2015; Adams, 2009; Boateng et al., 2015). However, at later stages when technology 

advancements have been achieved as a result of economic growth and more demanding 

stakeholders with improved real income has raised their voices for the need of a healthy living 

environment (Lee et al., 2017; Yang & Li, 2017), renewable energy production technologies, 

which consume solar and biomass energy, electricity and wind power instead of fossil fuels, 

would replace unclean ones thus mitigating the environmental degradation (Hosseini & Wahid, 

2016). 

The above-mentioned two-way interconnectedness has been the hot issue which attracted most 

of scholar concerns, which is called the ñbi-directionalityò, which has been tested frequently 

and widely in worldwide geographic regions (Begum et al., 2015; Dogan & Aslan, 2017; 

Dogan & Turkekul, 2016; El Montasser et al., 2018; Long et al., 2015; Omri et al., 2014; 

Salahuddin et al., 2015; Tang & Tan, 2015). To consider the trade-off between environmental 
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degradation and economic growth, previous research has tested the EKC hypothesis with the 

traditional inverted U-shaped in various countries and regions (Bakirtas & Cetin, 2017; Begum 

et al., 2015; Dogan & Turkekul, 2016; Pata, 2018; Tang & Tan, 2015; Zhang et al., 2017a), 

thus suggesting policy implications for nations in pursuit of SDGs. Nevertheless, separate and 

comprehensive attentions to the presence of EKC in ASEAN countries have not been paid 

adequately enough as this region is an emerging vibrant pole in the multipolar world arena (Al-

Mulali et al., 2015b; Al-Mulali et al., 2015c; Borhan et al., 2012; Chandran & Tang, 2013; 

Katircioĵlu, 2014; Lean & Smyth, 2010; Saboori et al., 2012; Saboori & Sulaiman, 2013; Zhu 

et al., 2016). 

To include external variables which may affect the central causality, it has been argued that 

other economic performance indicators should be added to the research model. Firstly, the 

positive relationship between environmental performance (carbon emission and its major 

antecedent ï energy consumption) and investment has been statistically confirmed by most 

recent research (Alshehry & Belloumi, 2015; Azam et al., 2015; Lau et al., 2014; Omri et al., 

2014; Pao & Tsai, 2011; Tang & Tan, 2015; Zaman et al., 2016). In these studies, scholars 

have posited that inward FDI may be a solution to the lack of capital for economic development 

as the public purse of many developing countries is not sufficient and domestic savings are 

weak and restricted. Thus, inward FDI serves as the engine for economic growth of such 

countries. Also, the flow of this external resources may entail the transfer of technologies, 

management know-how and innovative processes, and facilitate the market competition and 

subsequent productivity enhancements which then ultimately spur the economic performance 

and carbon emission. From the perspective of theories related to foreign direct investment and 

environmental regulations, among deciding motivations of multinationals behind global 

strategies, resource-seeking investors may choose developing countries as attractive 

destinations for offshoring their production facilities with embedded backward and high-

carbon emission technologies due to the less strict environmental rules and weaker enforcement 

which is known as ñPollution Havens Hypothesisò (PHH) (Mil limet & Roy, 2016; Shahbaz et 

al., 2015; Zaman & Abd-el Moemen, 2017). 

Secondly, international trade could accelerate or hamper the pace of carbon emission as it 

influences both domestic production (exports) and consumption (imports) (Al-Mulali et al., 

2015a; Bento & Moutinho, 2016; Ertugrul et al., 2016; Kanemoto et al., 2014; Lau  et al., 2014; 
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Ren et al., 2014) which are known as ñproduction-based emissionò and ñconsumption-based 

emissionò (carbon footprint) respectively. Also, the concept of ñcarbon emission embodied in 

tradeò has also been an increasingly-observed phenomenon (Böhringer et al., 2018; Sakai & 

Barrett, 2016; Su & Ang, 2014; Wu et al., 2016a; Yunfeng & Laike, 2010). As a result, trade 

openness, which enables the simultaneous increases in export and import whose embodied 

carbon emission amount is different, may possibly either improve or worsen the environmental 

degradation (Shahbaz et al., 2013) due to the three types of trade liberalizationôs impacts on 

environmental quality, specifically scale, technique and composition effects (Shahbaz et al., 

2013). Each of those effects performs different associations with carbon emission (Cole & 

Elliott, 2003). According to Cole & Elliott (2003), the scale effect means free trade regime 

enhances both foreign and domestic market access thus expanding the current size of the 

economy and creating more industrial manufacturing activities which ultimately lead to the 

worsening environmental quality. In terms of the technique effect, when free trade spurs 

income and capital accumulation, the production technologies may emit less carbon dioxide 

gas as the increased investment in technologies to gain higher productivity and the raising 

demand for the healthy living environment of a richer community of stakeholders. This implies 

that, ceteris paribus, technique effects will mitigate the environmental degradation as trade is 

more open. The composition effect is related to the national comparative advantage as each 

country will specialize in, as a result of free trade, goods which they could produce most 

efficiently. Various national characteristics lead to diverse comparative advantages which 

suggest that specialized goods will vary among nations thus the different extent of carbon 

emission. The author expects the findings of this research confirm a negative impact of trade 

openness on carbon emission as ASEAN countries are mostly emerging and in-transition 

economies which are largely export-led and all of them belong to the Non-Annex I list in Kyoto 

Protocol (list of countries not promising to reduce GHG emission) (Zhang, 2012). This means 

countries from Annex I list will reduce their domestic emission as promised and replace it by 

importing goods from those of Non-Annex I list including ASEAN nations thus increasing the 

carbon emission embodied in export while also increasing carbon emission avoided by import. 

However, the impact may not be strong as ASEAN countriesô main exporter, China, does not 

belong to Annex I list. 

Last but absolutely not least, the expansion of urban population leads to more diverse and 

concentrated production and consumption activities which contributes significantly to the 
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degradation of environment by emitting larger amount of CO2 gas (Al-Mulali et al., 2015a; 

Liddle, 2014; Wang et al., 2016; Wang et al., 2015; Wu et al., 2016b; Zhang et al., 2014; Zhang 

et al., 2017b). For example, Wang et al. (2015) have confirmed the urbanization-emission EKC 

hypothesis which means the inverted U-shaped curve of this relationship in OECD 

(Organization for Economic Co-operation and Development) countries. Zhang et al. (2017a) 

and Zhang et al. (2017b) have posited that non-renewable energy consumption of urban 

regions with rapid expansion in China and Pakistan is among the main causes of carbon 

emission, thus confirming the positive association between urbanization and 

environmental degradation. Similarly, Wu et al. (2016b) validated the relationship 

between urbanization, energy intensity (energy consumption per LCU of GDP), energy 

carbon emission coefficient (CO2 emission/Energy consumption) and carbon emission 

in developing countries while stressing the increasing disparity between rural and urban 

development also worsens the situation. 

ECONOMETRIC METHOD AND MEASUREMENT  

As stated in the Literature Review section, a cubic estimation equation has been recommended 

to validate the causality between environmental degradation and economic growth: 

COEpci,t = ɓ0 + ɓ1*rGDPpci,t + ɓ2*rGDPpc2
i,t + ɓ3*rGDPpc3

i,t + ɓ4*FDIif i,t + ɓ5*TOI i,t + 

ɓ6*URBi,t + + eôi,t 

where the subscript i = 1,é,N denotes the country (N = 10 in this study) and t = 1,é,T denote 

the time period, u and uô are the error terms, COEpc is the annual carbon emission volume 

(metric tons per capita), rGDPpc is the annual real Gross Domestic Product per capita 

(constant 2010 US$), FDIif is the annual foreign direct investment inflow (current US$), TOI 

is the annual Trade Openness Index (the sum of exports and imports of goods and services 

measured as a share of gross domestic product), and URB is the annual urbanization rate (the 

number of people living in urban areas as defined by national statistical offices as a share of 

total population). In the above equation, the author expects six possible outcomes which reflect 

the shape of the causal curve as follows: 

(i) ɓ1>0,  ɓ2<0, and ɓ3>0 suggests an N-shaped EKC curve; 

 (ii) ɓ1<0,  ɓ2>0, and ɓ3<0 suggests an inverted N-shaped EKC curve; 
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 (iii) ɓ1<0,  ɓ2>0, and ɓ3=0 suggests a U-shaped EKC curve; 

 (iv) ɓ1>0,  ɓ2<0, and ɓ3=0 suggests an inverted U-shaped EKC curve; 

 (v) ɓ1>0,  and ɓ2=ɓ3=0 suggests a monotonically increasing linear causality; 

 (vi) ɓ1<0,  and ɓ2=ɓ3=0 suggests a monotonically decreasing linear causality. 

Panel data regression would be used in this paper as the collected data includes both time-series 

and cross-section dimensions (Baltagi, 2008). Panel data has also been applied in recent studies 

(Ahsan et al., 2016; Alves & Francisco, 2015). All of the data, collected for the period 1993ï

2014, has been sourced from World Bank National Accounts of ten ASEAN countries 

including Brunei Darussalam, Indonesia, Cambodia, Lao PDR, Myanmar, Malaysia, 

Philippines, Singapore, Thailand and Vietnam. The descriptive profile of variables is provided 

in Table 1. 

Tab. 1: Descriptive statistics of variables 

Stats rGDPpc COEpc FDIif  TOI  URB 

Mean 9361.666 4.193468 5.57e+09 126.3081 46.57305 

SD 14282.31 5.72305 1.08e+10 94.15814 24.64008 

CV 1.525617 1.364753 1.931365 .7454642 .529063 

      

Notes: SD indicates the standard deviation; CV indicates the coefficients of variation (standard deviation-to-mean 

ratio). 

Source: Own calculation 

Firstly, the correlations among proposed variables have been tested to determine whether the 

quantitative analysis is statistically worth employing (Table 2). 

Tab. 2: Correlation matrix of variables 

 COEpc rGDPpc FDIif  TOI  URB 

COEpc 1.0000     

rGDPpc 0.8276 1.0000    

FDIif  0.2463 0.5981 1.0000   

TOI  0.4775 0.7163 0.6468 1.0000  

URB 0.7740 0.8684 0.5766 0.7639 1.0000 

Source: Own calculation 
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The central correlation between rGDPpc and COEpc has been strongly confirmed as the 

coefficient is up to 0.8276, while demographic changes seem to be considerably correlated with 

both economic growth and environmental degradation as their correlation coefficients are 

0.8684 and 0.7740 respectively. Also, the correlation between foreign direct investment and 

economic growth seems to be relatively significant, specifically 0.5981 while this may not 

necessarily be obtained at the expense of the environment as the FDI-COEpc correlation is 

only 0.2463. The impacts of international trade are also statistically-significant whose 

correlations with rGDPpc and COEpc are 0.7163 and 0.4775 respectively. This may pose a 

possible concern of multicollinearity as the three independent variables FDIif , TOI and URB 

are 0.6468, 0.5766 and 0.7639 respectively and their Variance Inflation Factor (VIF) figures in 

the Pooled OLS regression are greater than the lower threshold of 2.0 (Sun et al., 2014), 

specifically 5.78, 2.92 and 10.89 respectively. Also, as the Pooled OLS is considered not be 

able to take account for the heterogeneity of variables in the case of panel data (Galindo & 

Méndez, 2014). Thus, the Fixed Effect Model (FEM) and Random Effect Model (REM) would 

be exploited to lessen this phenomenon (Baltagi, 2008). Also, the opposite situations of Brunei 

Darussalam and Singapore out of the ten ASEAN countries have challenged the use of Pooled 

OLS as this regression method ignores the heterogeneity among individuals in the sample 

(Baltagi, 2008). Furthermore, as the panel data of this research is an unbalanced set which 

could be analyzed by FEM (Qureshi et al., 2017; Wooldridge, 2015). Also, as the time 

dimension is limited in 22 consecutive years and the number of spatial observations is ten 

countries, FEM is considered to be appropriate for panel data analysis on this size (Galindo & 

Méndez, 2014) while allowing examining the changes of y-intercept of regressive graphs which 

is meaningful for cross-country analyses (Galindo & Méndez, 2014; Gambacorta et al., 2014; 

Wooldridge, 2015). Additionally, Hausman test will also be employed to determined which 

model FEM or REM is chosen (Baltagi, 2008; Wooldridge, 2015). 

  




